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FIGURE  I— FRONT 


FIGURE  2— REAR 


THE  "S.J.B,"  BOX 


FOR  SERIES  ORNAMENTAL 
STREET  LIGHTING  SYSTEMS 

^  To  provide  a  means  of  disconnecting 
lamps  from  circuits  supplied  with  current  by 
two-conductor  cable,  The  Northern  Electric 
Company  have  recently  designed  the 
"S.J.B."  Box  for  use  on  series  circuits 
operating  at  potentials  of  7,000  volts  or  less. 

Ci  Figs.  1  and  2  show  front  and  rear  views  of 
the  box,  and  Fig.  3  shows  how  the  box  is  in- 
stalled in  the  pedestal  of  a  lamp  standard. 
This  view  was  taken  in  Montreal  where  all  of 
the  standards  used  in  connection  with  the  new 
lighting  system  are  equipped  with  these  boxes. 

^  There  are  many  interesting  features  in 
connection  with  this  box,  but  the  limited 
space  at  our  disposal  does  not  permit  of  a 
detailed  explanation.    To  those  interested, 
however,  we  will  be  glad  to  send  photo- 
graphs and  full  descriptive  matter 
on  application  to  our  nearest 
branch  house. 

Northern  Electric  Company 

LIMITED 

MONTREAL     HALIFAX    TORONTO  WINNIPEG 
REGINA     CALGARY  VANCOUVER 
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6|ntiemen !  This  Endos^d  Entranc© 


A  Superintendent  Said  to  His  Board 


■^^^E  have  about  28,560  residence  connections. 


My  investigator's  reports  lead  me  to  believe 
thjt  we  are  losing  approximately  $80,000  annually 
though  the  theft  of  our  current. 

I  have  determined  this  by  the  law  of  average. 
Tls  "average"  shows  that  our  theft  of  current 
anDunts  to  25c  per  month  per  customer  or  a  total 
of  eighty  thousand  ($80,000)  dollars  per  year.  I 
wat  to  stop  this  loss  at  once  and  turn  this  waste 
in1)  net  earnings — dividends." 

"Square  D"  Enclosed 
Entrance  Switch 

1— It  absolutely  stops  the  theft  of  current. 

It  saves  the  expense  of  taking  the  meter  down 
anc  bringing  it  to  your  meter  department  each  time  you  have 
a  "  isconnect,"  and  then  taking  the  meter  back  and  installing 
it  i)  the  same  house  maybe  a  week  later  when  you  have  a  new 
apiication  for  services  on  the  same  premises. 

If  you  use  "Square  D"  Steel 
Enclosed  Entrance  Switches  you 
could  send uptoany"disconnect" 
a  boy  who  would  throw  the 
handle  of  the  "Square  D"  Switch 
in  lock-off  position  and  seal  the 
box. 

This  plan  enables  your  central 
stations  to  control  the  service  of 
each  and  every  installation  with- 
out removing  the  meter. 

3 — It  gives  you  complete 
control  over  current  used  by 
people  who  do  not  pay  their  bills 
— if  you  want  to  cut  them  off 
you  can  do  so  by  sending  a  boy 


\ 


to  seal  the  switch  in  a  lock-off  position 
— the  time  of  an  experienced  man  is 
not  required. 

4 —  It  prevents  accidents  to  your 
customers  and  others  because  no  one 
can  come  in  contact  with  the  live  parts 
of  the  switch — they  are  enclosed.  The 
switch  is  operated  by  a  handle  on  the 
outside  of  the  box. 

5 —  It  prevents  fuse  tampering  and  over-fusing  cir- 
cuits, as  all  "Square  D"  Enclosed  Entrance  Switches  may  be 
sealed  so  consumers  cannot  open  the  box. 

The  use  of  "Square  D"  Entrance  Switches  in  no 
way  interferes  with  your  present  methods  or  com- 
plicates matters,  they  are  very  simple  to  install, 
they  can  be  explained  to  a  service  man,  wire  man, 
meter  man  or  repair  man  in  five  minutes,  they  are 
simple  but  strong  in  construction. 

Their  use  is  more  economical  than  open  knife 
switches  because  they  pay  for  themselves  quickly 
and  a  large  profit  besides. 

A  Cash  Register  for 
Current  Sales 

"Square  D"  Entrance  Switches  give  you  control  over  the 
current  at  its  point  of  entrance — they're  the  cash  register  for 
current  sales — they  prevent  loss  by  guarding  your  interests 
at  the  entrance — they  make  your  profits  larger  because  they 
stop  costly  current  leaks. 

You  may  think  no  one  is  stealing  current  from  you — but 
do  you  know?  When  you  use  "Square  D"  Enclosed  Entrance 
Switches  you  will  know  because  the  money  that"  you  are  now 
losing  through  theft  will  increase  your  net  earnings. 

Write  today  for  Bulletin  W-3S 


Northern  Ehctr/c  Comparty 


LIMITED 


'Square  D"  Entrance 
Unit  Installation 


MONTREAL 
HALIFAX 


OTTAWA 
TORONTO 


WINNIPEG 
REGINA 


CALGARY 
VANCOUVER 
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TWrNTY-NINE  OF  CHICAGO'S  MOST  MODERN  BUILDINGS 
are  illustrated  in  this  composite  picture. 

SNERARDUCT 

SHERARDIZED  RIGID  STEEL  CONDUIT 

is  used  Exclusively  in  every  one  of  them.  These  are  the  buildings  represented: 


North  American  Building 
Insurance  Exchange  Building 
Chicago  Telephone  Building 
Commonwealth-Edison  Power 
Plant 

Continental  and  Commercial 

Bank  Building 
Cook  County  Hospital 


Monroe  Building 
Otis  Building 
Rothschild  Store 
Hotel  Sherman 
Stevens  Building 
Crane  Building 
Hamilton  Club 
Kesner  Building 


Lytton  Building 
McNeil  Building 
Mallars  Building 
Mandel  Bros.  Store 
Boulevard  Building 
Boston  Store 
C.  &  N.  W.  Station 
Conway  Building 


Marshall  Field  Annex 
Otis  Elevator  Building 
Peoples  Gas  Building 
Rand-McNally  Building 
Fort  Dearborn  Hotel 
McCormick  Building 
Harris  Trust  and  Savings 
Bank  Building 


Boston 
New  York 
Chicago 
Atlanta 
Denver 


S-14 


Write  for  complete  inforwation  and  Sherarduct  samples 

National  Melal  Molding  6 

C lectrical  Conduits  &  Fittings 
1118  Fultor^  Building,  PITTSBURGH.PA. 


San  Francisco 

Los  Angeles 

Portland 

Seattle 

Buffalo 

Detroit 


THE 


DOMINIONLITE 

(Trade  Mark  Reg.) 

For  the  Dealer — it  is  the  best  seller  of  all  the  High 
Efficiency  units. 

For  the  User — it  is  the  most  satisfactory  lighting  unit 
on  the  market. 

For  the  Power  House — substation  or  factory  it  is  the 
most  efficient  form  of  lighting  fixture  known. 

No.  1  up  to  300  watts.     No.  2  for  500  watts. 


Made  in  Canada 

by 


Jefferson  Class  ©mpany  Ipted 

Head  Office  and  Works:  TORONTO 

MONTREAL— Royal  Tru.t  Bldg.,  L.V.  Webber,  Manager.    WINNIPEG— 592  Notre  Dame  Ave.,  A.E.  Etling,  Agent. 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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One  Out  of  Every  Six  Railways 
Has  Wisely  Adopted  "Golden  Glow" 


Type  SE-95 


For  These  Reasons 


Becavise  they  have  tht  fam- 
ous "Golden  Glow"  polished 
mirror  reflectors,  which  pro- 
ject a  golden  3'ellow  l^eam  of 
light  which  is  non-blinding  and 
fog  and  dust  penetrating. 

Because  "Golden  Glow"  re- 
flectors are  moulded  from  spe- 
cial glass,  ground  to  a  true  par- 
abola, and  polished  and  silvered 
as  would  be  the  finest  French 
plate  glass  mirror. 

Because  they  project  a  beam 
of  light  of  great  volume. 

Because  "Golden  Glow"  mir- 
rors, being  of  solid  glass,  never 
tarnish  or  require  polishing  or 
re-plating.  They  may  be  clean- 
ed without  scratching  or  mar- 
ring the  surface,  therefore  re- 
taining their  high  efficiency  in- 
definitely. 

Because  the  various  types  of 
"Golden  Glow"  Headlights  of- 
fer the  maximum  of  efficiency 
and  economy. 

Have  us  demonstrate  "Gold- 
en Glow"  on  vour  own  cars. 


Type  SR-95 


Type  TR-128 


Type  T.128 


Electric  Service  Supplies  Co. 

Manufacturers 
PHILADELPHIA    NEW  YORK  CHICAGO 

17th  and  Cambria  Sts.   50  Church  St.    Monadnock  Bldg. 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Distributors 

MONTREAL  TORONTO 


323  St.  James  St. 


33  Melinda  St. 
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THE 

MARK 


A 


OF 

QUALITY 


ELECTRICAL 

PORCELAIN 

Special  porcelain  of  all  kinds.  In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes, 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  III.,  U.S.A. 
Toronto,  Canada,  307-308  Tyrrell  Building 


No.  49 


Acme  Brackets 

Hot  Galvanized 


No.  29 


Made  in  Canada 


No.  391 


BRACKETS  for  every  PURPOSE 
INSULATORS  for  every  BRACKET 

Specify  "Acme"  when  ordering  shipments  from  stock 

Acme  Stamping  and  Tool  Works,  Ltd. 

Hamilton,  Ontario 
Sheet  Metal  Stampiagi  of  every  description. 


The  National  Authority  on  Wiring  and  Construction 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  359,400  Sold 


22nd  Year 


By  H.  C.  Cushing  Jr. 

Fellow  American  Institute  of  Electrical  Engineers;  formtrly 

Electrical  Inspector Jor  Boston  Board  of  Fire  Underwriters  nn    J  fj't* 

and  Underwriters'  Tariff  Association  0/  New  York.  ZZnQ  CaitlOn 


1916  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1916  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 
postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,       347  Adelaide  street  West,       Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  BiRDSALL,  M.H.,  A.I.B.B. 
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Design  of 


CROCKER-WHEELER 


Induction  Motors 


includes 


Heavy  Shafts 

Large  Journals 


Ideal  End  Ring  Construction 


High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 
with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


Head  Office  and  Works 
ST.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 
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THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  (or  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
Weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 
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Canadian  Westinghouse  Air  Brake  Department,  Hamilton 
A  "GALVADUCT"  Building 


GALVADUCT 


" GALVADUCT " 

The  most  perfect  interior  construction 
conduit  on  the  market.  Recognized  as 
the  standard  of  high  quaUty. 

Always  Specify  Galvaduct  or 
Loricated  Conduits 


"  LORICATED  " 

A  high  class  interior  construction  con- 
duit of  the  enamelled  type,  proof  against 
acids  or  other  corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us 


Conduits  Company  Limited 

Toronto  Montreal 

LORICATED 
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HOLOPHANE 


DECOLITE 

"The  Light  of  Your  Personality" 


DECOLITE  is  an  electric  li^^'htins'  fixture  consist- 
ing- of  a  double  bowl-shaped  lighting-  glass  of 
Holophane  construction,  producing  a  maximum 
of  soft  pleasing-  light.  Between  these  two  bowls  you 
insert  material  of  your  own  selection  to  harmonize 
with  the  interior  decoration  of  each  room  in  your 
home. 

Just  imagine  the  many  charming  color  contrasts 
you  can  obtain ! 

For  instance,  take  tlic  ligliting  of  yoiu^  hall.  The 
light  under  which  you  admit  your  guests  is  symbolic  of 
the  warmth  and  friendly  hand-clasp  with  which  you 
bid  them  Avelcome.  The  Decolite  has  helped  you  and 
how?  Simply  bv  inserting  fabric  between  the  two 
bowls  to  blend  with  the  artistic  surroundings. 

The  greeting  extended  to  your  guests  is  enhanced 
when  they  enter  your  dining-  room.  When  your 
friends  behold  the  Decolite  radiating  cheerful  and  gra- 
cious hospitality  your  success  is  assured.  You  have 
accomplished  this  efifect  merely  by  inserting  a  rose- 
tinted  material  in  the  Decolite. 

And  so  on,  throughout  the  house ! 

Decolite  is  not  expensive,  although  in  appearance 
it  rivals  the  highest  priced  illuminating-  glassware. 

Indeed,  its  low  price  is  another  good  reason  v/hy 
you  should  have  it. 

Sold  exclusively  by 

Canadian  General  Electric  Co. 


HEAD  OFFICE,  TORONTO 


Limited 


Sales  Offices:  Montreal,  Halifax,  Ottawa,  Cobalt,  South  Porcupine, 
Winnipeg,  Calgary.  Edmonton.  Nelson,  Vancouver,  Victoria 


to 
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G.  M.  Gestf  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


66 


The  Watch-Dog  of  the  Wires 

These  words  have  been  adopted  as  a  ""slogan"  to  give  distinctiveness  to  the 
SIXIN  DNE  Fuse  Plug.    And  we  picture  this  idea  by  reproducing  the  dog 
shown  in  this  advertisement.    We  have  built  around  this  dog,  some 
of  the  most  striking  advertising  ever  known  in  the  electrical  field.  It 
will  pay  you  to  find  out  all  about  SIXIM  DNF  Fuse  Plug  advertising. 

The  sixiMawE 

Fuse  Plug 

NortfjQrn  Electric  Cottipatty 

LIMITED 


Montreal 
Halifax 


Ottawa 
Toronto 


Winnipeg 
Regina 


Calgary 
Vancouver 


Central  Stations  all  over  the  country 
are  fast  adopting  the  SIXINBIIE  Fuse 
Plug.    They  find  its  use  cuts 
down  maintenance  expense 
one  half  in  many  cases. 
The  SDtUtfiME  brings 
great  economies  to 
isolated  plants, 
as  well. 
Send  for 
sample. 
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Made  in  Canada 

^^yy^  Transformers 

ocncs  ctnu  r  OLGniicti  i  roinsrorniers 

Transrormers  tor  tvery  bervice 

The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

vjciiciai  odicd  v/iiicc,                    i  1  •  vv.  wiiii-c  ciiiu  vvaiciuuiiid, 
Traders  Bank  Bldg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
St.  John  Railway  Co.,  St.  John,  N.B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 

By  Canadian  Labor 

January  1,  lOit 
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"CANADIAN  INSULATORS" 


Two-piece  44,000  volt  insulator. 


Insulator  integrity  is  a  factor  in 
your  service  guarantee. 

Our  product  gives  this  integrity 
by  choice  selection  of  English  clays, 
skilled  Canadian  labor,  and  vigorous 
electrical  tests. 


Specify  ''CANADIAN  INSULATORS"  for  all  voltages. 

CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 
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If  all  Electric  Fixtures  were 
alike,  we  wouldn't  advertise. 

But  there  is  a  difference 

In  favor  of  Tallman  Fixtures. 

Advertising  cannot  prove  this. 
It  can  only  create  a  desire  to 
buy. 

"BUYING"  means  "PROVING." 


rsi 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 
Toronto — Duggan  &  Levy — 166  King  Street  V^est. 
Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


PERRANTI 


TRANSFORMERS 

ARE  UNEQUALLED 

For  Those  Heavy 

Winter  Loads 

We  have  the  following  new  A.C.  motors  in  stock  for  im- 
mediate delivery  complete  with  pulleys,  rails  and  starters: — 

1—  9  H.P.,  220  volt,  25  cycle,  3  phase,  750  R.P.M. 

1—12%  H.P.,  220  volt,  25  cycle,  3  phase,  750  R.P.M. 

1—  6  H.P.,  550  volt,  25  cycle,  3  phase,  1500  R.P.M. 

1—  9  H.P.,  220  volt,  60  cycle,  3  phase,  1200  R.P.M. 

1—18  H.P.,  220  volt,  60  cycle,  3  phase,   900  R.P.M. 

1—10  H.P.,  220  volt,  60  cycle,  3  phase,  1800  R.P.M. 

1—1114  H.P.,  220  volt,  60  cycle,  3  phase,  1200  R.P.M. 

1—18  H.P.,  550  volt,  60  cycle,  3  phase,   900  R.P.M. 

Ferranti  Electrical  Company 
of  Canada,  Limited 


TORONTO 
90  Sherbourne  St. 


MONTREAL 
704  Unity  Bldg. 


WINNIPEG 
Farmers'  Advocate  Bids. 
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As  Manufacturers  of  material  required  by  you,  we  are  interested 
in  securing  your  business,  and  if  given  an  opportunity 
to  quote  on  your  specifications 

WE  WILL  GET  IT 

Pole  Line  Hardware 

Copper  and  Galvanized  Wires  of  every  description 

The  Steel  Company  of  Canada  Limited 

HAMILTON      TORONTO      MONTREAL  WINNIPEG 


The  Panel-Board 
you  will  eventually  use 

*  KRANTZ^^  Safety  Panel 

The  name  "KRANTZ"  on  any  safety  device 
means  the  margin  of  danger  has  been  entire- 
ly eliminated — the  design  is  the  last  word  in 
engineering  science — the  construction  always 
the  best. 

''KRANTZ''  Safety  Means 
Absolute  Safety 

If  your  jobber  cannot  supply  you,  write  us. 

Canadian  Krantz  Electric  &  Mfg.  Co.,  Limited 

95  KING  STREET  EAST 

Toronto  -:-  Ontario 
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Laminations  of  tliorouglily  saturated  fiber  and  bitumen  is 

"The  Reason  Why" 

we  can  guarantee  absorption  of  moisture  of  less  than  -vj  of  1  per  cent,  and 
jiuncture  strengtb  of  50,(1(10  volts. 

Bituminized  Fiber  Conduit 

provides  a  practical,  permanent,  and  economical  receptacle  for  your  under- 
grotuid  wires  and  cables.  Electrolysis-proof — Water-proof — Gas-proof. 
7  foot  Lengths,  inch  Walls.     5^  inch  Socket  Joints.' 

American   Conduit  Company 

Eait  Chicago,  Ind.,  U.  S.  A.  140  Nassau  St.,  New  York 

Distributors  for  Canada  : 

Northern  Electric  Company 

LIMITED 

Montreal,  Halifax,  Toronto,  Winnipeg,  Regina. 
Calgary,  Edmonton,  Vancouver,  Victoria. 


Perfect   Pressure  Control 

Can  be  obtained  in  tanks  and  reservoirs  by  starting 
and  stopping"  the  motor  driven  apparatus  with 

THE  SUNDH  GAUGE 
TYPE  REGULATOR 

The  simplest,  strongest  and  most  satisfactory 
regulator  made.  Operates  on  a  pressure  differ- 
ence of  3  to  5  per  cent,  of  maximum  pressure. 
Wider  range  may  be  obtained  by  screwing  down 
the  left-hand  screw. 

The  construction  consists  of  a  silver-tipped  contact  lever  attached  to  the  tube  and 
between  two  silver  contact  points  on  pressure  fluctuations. 

The  screw  on  the  right  is  used  for  adjusting  to  maximum  pressure  desired,  and  the  lower 
screw  on  left  hand  is  for  adjusting  for  difference  in  pressure. 

Send  for  "Sundh"  catalogue  giving  complete  description  of  controlling  devices  for  A.C.  &  D.  C. 


Sundh  Electric  Company 


New  York,  U.S.A. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern   Aluminum  Co. 

1305-6  Traders  Bank  BIdg. 
Toronto,  Ont. 


Cable  Racks 
Il^fe^      Conduit  Rods 
L/^y^        Bond  Plates 
Winches 
Cable  Reel  Jacks 
Manhole  Guard  Rails,  etc.,  etc. 

SEND  FOR  CATALOGUE 

Norton  Telephone  Co.,  T.  J.  Cope, 


198  Kinsr  St.  W.,  Toronto. 

Canada 


1620  Chancellor  St.,  Philadelphia,  Pa. 
United  States 
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Is  Your  Fan  Stock  Sold  to  You  or  for  You? 

It  makes  a  big'  difference  which — the  difference  I)etween  the  satisfactory  profits  on  fans  wliich 
people  ask  for  and  the  close  maroin  on  fans  which  recpiire  a  lot  of  time  and  expensive  sales  effort 
before  yon  can  persnade  customers  to  accept  them. 

The  Robbins  &  IMyers  policy  has  always  been  to  put  more  eft'ort  in  helpin^^"  the  dealer  sell  fans 
than  in  sellinic;-  fans  to  the  dealer.  It  was  the  policy  which,  nearly  a  decade  ago,  led  The  Robbins 
&  Myers  Company  to  start  an  advertising  campaign  to  the  general  public  on  Robbins  &  Myers 
Fans,  before  anv  other  fan  had  l^een  so  advertised. 

This  policy  was  adopted,  of  course,  with  the  belief  that  The  Robbins  &  Myers  C(.)mpany 
would  benefit  to  the  same  extent  that  electrical  dealers  would  be  benefited  by  this  advertising. 
The  company  believed  that  the  more  easily  Robbins  &  Myers  Fans  sold,  and  consequent!}-  tlie 
more  money  they  made  for  dealers,  the  more  dealers  would  want  to  handle  them,  the  more  surely 
they  would  stick  to  the  R.  &  M.  line  year  after  year,  and  the  less  effort  we  would  have  to  make  to 
get  dealers  to  carry  R.  &  M.  fans. 

It  has  worked  out  just  that  wa}'.  And  Robbins  &  Myers  Fan  advertising  has  been  carried  on 
consistently  year  after  year. 

To-day  The  Robbins  &  Myers  Fan  is  known  everywhere.  The  dealer  doesn't  ha\e  to  waste 
time  arguing  R.  &  M.  quality.  The  public  knows  The  Robbins  &  Myers  Fan  is  a  quality  fan — one 
backed  by  an  absolute  guarantee  to  give  satisfaction. 

The  R.  &  M.  line  is  made  in  the  light  weight,  handsome  drawn  steel  construction,  in  all  sizes 
and  types. 

Catalogues,  price  lists,  and  information  on  the  line  of  window  displays,  imprinted  booklets, 
lantern  slides,  and  other  helps  we  supply  dealers  will  be  sent  on  request. 


The  Robbins  &  Myers  Company 

SPRINGFIELD,  OHIO 

New  York    Philadelphia    Boston   Rochester    Cincinnati    Cleveland  Chicago    St.  Louis    San  Francisco 

CANADIAN  DISTRIBUTORS 

The    Century   Electric    Co.  Costello  &  Crowe  Dawson  &  Co.,  Ltd.  Eastern  Electric  Co.  John  Starr  &  Sons  Co.,  Ltd. 

Montreal  Ottawa  Montreal  St.  John  Halifax 

La  Cie  Codere  &  Fils,  Inc.  Mechanics  Supply  Co.,  Ltd.  Mainer  Electric  Co.,  Ltd.  Rogers  Electric  Co.,  Ltd. 

Sherbrooke  Quebec  Winnipeg  Toronto 

Uohhim  ^M^crs  Fans 
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Two  Big  'TRANCO" 

Sales  Boosters 


No.  3425 


No.  3425 — A  fast-selling-,  lower-priced  model  that  is  always  in 
demand,  owing  to  its  convenient  size.  The  case  is  of  brass,  with 
highly-polished  nickel  finish.    Made  in  3  sizes — 3].<  x  iK  x  11/16  in.; 

X  Ifs  X  M  in.;  and  27/s  x  2  x  J4  in.  An  excellent  type  for  your 
resular,  all-the-year-round  trade. 

f 

No.  3435 — Improved  Model,  with  hinged  opening;  brass  case,  with 
highly  polished  nickel-plated  finish- — fits  the  pocket  like  a  cigarette 
case.    Made  in  various  sizes. 

If  you  haven't  a  copy  of  the  FRANCO  catalogue,  illustrating  and 
describing  our  entire  line  of  flashlights  and  RADIO  batteries,  send  for 
one  without  delay. 

You  won't  lose  many  sales  if  you  carry 

"FRANCO"  FLASHLIGHTS 

Made  by 

Interstate  Electric  Novelty  Company 

of  Canada,  Limited 

220  King  Street  West 
TORONTO  ONTARIO 


No.  3435 


CANADIAN 

■  BeautV 

ELECTRIC 
HEATING 
APPLIANCES 


,'ftlm'fi'''''i'ii'(fiYiv;,v;f'i 


Good  for  business 

Canadian  Beauty  heating  appliances  will  be  good  for  your 
business.  They  sell  exceptionally  well,  and  allow  you  a  good 
profit  on  every  article.  They  embody  all  that  is  new  in  high- 
grade  electric  heating  appliances. 


99 


^^Canadian  Beauty 

The  people  of  Canada,  especially  thp  prosperous  buying 
women,  know  the  Canadian  Beauty  products  well.  "Canadian 
Beauty"  is  a  household  word  as  applied  to  electric  heating 
appliances,  due  to  our  national  advertising.  Write  for  our 
booklet  and  prices. 

Renfrew  Electric  Mfg.  Co.,  Limited 


Renfrew 


Ontario 
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Engineers  at  Home  and  War  Work 

Of  the  members  of  the  engineering  profession  in  Canada 
who  have  not  entirely  given  over  their  time  to  further  the 
carrying  on  of  our  war,  there  are  few,  if  any,  who  have  not 
expressed  an  ardent  desire  to  be  given  an  opportunity  to  de- 
vote such  hours  daily  as  they  may  be  able  to  take  off  from 
their  regular  duties,  to  some  form  of  war  work.  In  many 
cases  the  time  that  could  be  so  utilized  may  run  into  four 
or  five  hours  a  day,  or  even  more.  Repeatedly,  for  instance, 
one  hears  the  engineer  express  his  willingness  to  leave  the 
routine  side  of  his  own  private  business  over  for  the  evenings, 
so  as  to  leave  him  available  during  the  greater  part  of  the 
day.  Various  authorities,  both  civil  and  'military,  have  been 
approached  by  one  and  another  of  the  engineering  profes- 
sion to  see  if  their  partial  time  services  could  not  be  em- 
ployed in  some  way,  as  these  men  naturally  feel  that  with 
their  technical  experience  they  could  do  much  to  assist  in 
organization  work,  in  training  imskilled  labor,  or  in  some 
other  way. 

Unfortunately  all  such  suggestions  liave  met  with  an  un- 
productive reception,  chiefly,  there  is  little  doubt,  because  it 
implies  a  complication  of  the  machinery  of  government,  and 
this  machinery,  our  L;overning  bodies  .have  been  either  too 
conservative,  too  busy,  or  too  sceptical  to  change.  Undoubt- 
edly all  our  government  departments  are  over  their  heads 
with  work,  but  they  have  taken  suflicient  cognizance  of  the 
situation  outlined  above,  to  intimate  that  our  engineers  get 
together  and  themselves  formulate  a  plan  which  in  lurn  will 
receive  careful  government  consideration. 

Whether  or  not  the  idea  is  feasible  remains  to  be  seen, 


but  the  matter  is  going  to  be  discussed  and  studied  from  all 
sides,  and  to  that  end,  Mr.  Wills  Maclachlan,  secretary  of 
the  Toronto  Branch  of  the  A.I.E.E.,  has  kindly  undertaken 
to  send  out  a  number  of  letters  to  a  limited  number  of  sister 
engineering  societies  as  well  as  to  a  limited  number  of  indi- 
vidual engineers,  calling  a  meeting  for  Thursday,  December 
:iH.  Every  engineer  within  reach  of  Toronto  is  urged  to  be 
present  and  lend  his  experience  and  his  voice  to  this  great 
cause.  Out-of-town  engineers  who  cannot  be  in  Toronto  on 
that  date  can  be  of  splendid  assistance  if  they  will  forward 
any  suggestions  by  mail  to  Mr.  Maclachlan  either  before  the 
first  meeting  or  at  any  later  date. 

It  is  surely  an  anomalous  conclusion,  which  cannot  be 
accepted  as  final,  that  simply  because  many  of  us  cannot, 
for  different  reasons,  give  up  our  entire  time,  that  therefore 
one-half  or  one-third  of  that  time  is  not  worth  considera- 
tion. Surely  we  can  be  useful  at  least  in  proportion  to  the 
time  we  can  give,  if,  first,  we  can  only  succeed  in  working 
out  a  plan  of  organization  to  fit  into  these  new  conditions. 
We  believe  it  is  the  duty  of  every  engineer  in  Canada  to  give 
this  matter  his  very  careful  and  immediate  thought.  We 
are  constantly  told  that  it  is  an  engineers'  war,  and,  if  so, 
there  is  undoubtedly  war  work  for  engineers  to  do  at  home 
as  well  as  abroad.  Most  of  us  are  painfully  aware  that  we 
are  doing  all  too  little  to  further  this  righteous  cause,  but 
the  question  always  confronts  us  as  to  how  we  could  do 
any  more.  After  all,  however,  is  the  whole  question  not  an 
engineering  one?  Is  it  not  up  to  the  engineer  to  supply 
the  answer  to  his  own  question?  We  have  no  doubt  that 
the  matter  of  utilizing  the  partial  tiine  of  the  engineering 
profession  in  Canada  is  a  feasible  proposition  and  can  be 
solved  by  the  engineering  profession  itself  if  sufficient  thought 
is  given  to  it.  A  copy  of  the  letter  referred  to  above  follows: 
"The  war  has  been  many  times  called  an  'Engineer's 
War.'  \Jp  to  the  present  engineers  have  certainly  put  their 
shoulders  to  the  wheel,  but  a  great  number  feel  that  they  wish 
to  do  more  and  can  do  more.  There  are  a  number  of  engi- 
neers in  Toronto  who  have  offered  their  services  for  part 
of  their  time,  but  no  plan  has  been  evolved  as  yet  so  that 
their  services  could  be  itsed. 

"Would  it  not  be  well  for  the  executives  of  the  engineer- 
ing and  technical  societies  of  Toronto  to  meet  and  discuss 
this  matter  and  lay  the  groundwork  of  an  organization  of 
the  engineers  so  that  they  can  be  used  where  their  technical 
training  will  be  of  most  value  to  the  country? 

"A  meeting  is  therefore  called  for  Thursday,  December 
38th,  at  8  p.m.,  in  the  lecture  room  of  the  Engineers  Club,  to 
hear  what  has  been  done  and  to  discuss  ways  and  means  for 
carrying  on  these  matters." 


Russians  Calling  for  Hydro-electric  Machinery 

The  Canadian  Government  Commercial  Agent  at  Petro- 
grad,  Russia,  has  advised  the  Superintendent  of  the  Dominion 
Water  Power  Branch  that  the  new  Imperial  Water  Ways 
Department  of  the  Russian  Government  has  now  under  re- 
view a  number  of  very  important  water  power  projects  in 
various  parts  of  Russia,  and  has  suggested  that  it  is  not  un- 
likely that  the  Chief  Engineer  of  the  Imperial  Water  Ways 
Department  would  wish  to  avail  himself  of  Canadian  engineer- 
ing experience  in  the  design  and  construction  of  hydro-elec- 
tric developments,  and  also  of  the  manufacturers  of  all  kinds 
of  equipment,  electrical,  hydro-electric  and  mechanical,  re- 
quired for  a  complete  water  power  development. 

The  Dominion  Water  Power  Branch  is  undertaking  to 
inform  the  Canadian  Government  Commercial  Agent  at  Petro- 
grad  i)f  the  names  of  all  Canadian  industries  which  turn  out 
equipment  employed  in  water  power  development,  also  of 
the  names  of  Canadian  contractors  who  have  constructed 
hydro-electric   undertakings  througliout  the  Dominion. 

The  Secretary  of  the  Canadian  Society  of  Civil  Engi- 
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iieers,  Montreal,  is  arranging  to  furnish  as  complete  a  list 
as  possible  of  Canadian  engineers  who  have  designed  and 
constructed  power  plants. 

The  Superintendent  of  the  Water  Power  Branch  is  en^ 
deavoring  to  collate  the  necessary  data  to  be  forwarded  to 
Petrograd  with  the  least  possible  delay  and,  while  it  is  pos- 
sible that  direct  communications  may  be  made  to  the  better 
known  Canadian  contractors  and  Canadian  manufacturers  ot 
power  equipment,  it  would  be"  advisable  for  readers  of  the 
"Electrical  News"  to  communicate  direct  with  this  official 
at  Ottawa. 

The  Dominion  Water  Power  Branch  deserves  credit  for 
its  foresight  in  making  known,  by  every  possible  means  at 
its  command,  the  great  work  accomplished  by  Canadian  en- 
gineers and  contractors  in  power  development  on  this  con- 
Tinent.  Russia  should  prove  a  tremendous  field  for  Canadian 
engineers  and  business  men  in  power  development  activities, 
and  every  possible  effort  should  be  made  to  take  advantage 
of  the  present  situation. 

Some  months  ago  at  the  initative  of  this  Branch,  several 
prominent  Russian  engineers  made  a  visit  to  Canada  to  see 
for  themselves  what  Canadian  engineers  and  business  men 
have  already  accomplished  in  power  development.  One  of 
the  engineers  returned  to  Russia  immediately,  and  it  is  prob- 
able that  the  urgent  request  made  to  the  Superintendent  of 
the  Dominion  Water  Power  Branch  for  information,  as  set 
out  above,  is  a  direct  resiilt  of  this  visit. 


Chippewa  Development  By-Law 

I  he  1  [_\'(lrn-l{]cctric  P(.)wer  Commission  ui  Oniarin,  act- 
ing- ill  accord  with  the  Ontario  Government,  are  causing  to  be 
siihmiUrd  In  the  electors  of  a  large  number  of  municipalities 
ill  .Siuitliw  i  stcrn  Ontario  on  January  1  a  by-law  expressing 
approval  of  the  Ontario  Power  Commission's  proceeding 
with  the  development  of  hydro-electric  power  on  the  Chiji- 
pewa  River.  It  was  the  original  intention  of  the  Ontario 
flovernmeiit  lo  handle  this  matter  as  a  government  proposi- 
linii.  but  it  has  now  been  determined  that  the  decisio.n  shall 
rest  with  the  iiumicipalities  themselves,  who  are  now  asked 
to  pass  upon  it  in  a  general  way.  Actual  figures  are  not  being- 
submitted  at  this  date,  but  should  the  general  sentiment 
prove  favorable  to  the  project,  figures  will  be  compiled  and 
a  second  by-law,  authorizing  the  amount  for  which  each 
iiuiiiicipality  will  be  held  responsible,  will  be  submitted  rit 
the  later  dale.    The  present  li_\-law  simply  reads  as  follows: 

"Are  you  in  favor  of  lia\'iiig  the  munici])ality  develop  or 
acquire,  tliroiigli  the  Hydro-Electric  Power  Commission  of 
Ontario,  whate\er  works  may  be  reciuired  for  the  supj^ly  (if 
electric  energy  or  power,  in  addition  to  such  electric  iiower 
as  is  already  obtained  under  the  existing  contract  with  the 
]  f ydro-Electric  Power  Commission  of  Ontario?" 

Practically  every  municipality  at  present  taking  power 
from  tiie  commission  will  sul^mit  this  by-law  at  the  New 
^  ear  or  very  slujrtly  after.    'J"he  list  reads  as  follows: 

Municipalities — Niagara  District. 

\i  ton,  .\ilsa  Craig,  Ayr. 

iiadcn,  Beachville,  P)lenheim,  Bolton,  Bothwi-U,  iiraiii])- 
toii,  Brantford,  liurford,  BurgesSville,  Breslau. 
Caledonia,  Chatham.  Clinton,  Comber. 

Dasliwood,    Delaware.    Dorchester.    Dresden,  Dniiiiliu, 
l,iiiiidas,  Dublin,  nuiimille,  Duttoii, 
Klmira,  lilora,  l'',iiibro,  {'"xelcr. 
I'"('r8us.  I'Orest. 

Gait,  Georgetown,  (ioderich,  (iuelph,  Graiitoii, 
Ifagcrsville,    TIaniilton,     ITarriston.    Heiisall,  llespeler. 
Ilighgate. 

Tngcrsf)!!, 
Kifcheiicr. 

I.anibetli,  1  ,i.>ito wel.  London,  Cyiidc-n,  I. man, 

Millon,  Milverloii,  Miiiiico,  Mitcheli,  Mount  lirydges. 


New  llamburg,  New  Toronto,  Norwich,  Niagara  l'"alls. 
Olterville. 

Palmerston,   Paris,   Petrolia.   Plattsville,   Point  Edward. 
Port  Dalhousie,  Port  Credit.  Port  Stanley,  Preston,  Princeton. 
Pidgetown,  Rockwood,  Rodney. 

Sarnia,  Seaforth,  Simcoe.  Springlield,  Stratford.  Stralli- 
roy,  St.  Catharines,  St.  George.  St.  Mary's,  Sandwich,  Strects- 
ville. 

Tavistock,  Thamesford,  Thamesville,  Thorndale.  Tillniry, 
I  illson))nr,g,  Toronto. 

Walkerville,  Wallaceburg,  Waterloo.  Waterdown,  Waler- 
ford,  Watford,  Welland,  Wellesley,  West  Lome,  W^eston, 
\Vindsor.  Woodbridge,  Woodstock,  Wyoming. 

Zurich. 


Montreal  Tramways  Franchise 

Complying  with  the  requests  of  several  deputations,  the 
Quebec  Government  have  appointed  a  Commission,  consist- 
ing of  Senators  J.  P.  B.  Casgrain  and  Charles  Beaubien,  Mr. 
A.  Verville,  M.P,,  Mr.  Charles  Laurenieau  (chief  city  at- 
torney of  Montreal),  and  Mr.  P.  J.  Cockburn,  of  the  Bank  of 
Montreal,  to  settle  a  new  franchise  for  the  Montreal  Tram- 
ways Company.  The  Montreal  Controllers  and  the  company 
have  been  conferring  for  several  weeks  on  the  subject,  but 
progress  was  very  slow  and  an  agreement  seemed  to  be 
improbable.  It  was  alleged  that  rival  financial  interests  made 
a  settlement  impossible.  The  Commission  have  power  to 
prepare  a  contract  between  the  parties,  after  making  inquiries, 
the  total  cost  being  borne  equally  by  the  city  and  the  com- 
l)any.  The  new  franchise  is  to  be  for  36  years,  that  is,  .30 
years  beyond  the  present  franchise.  At  the  expiration  of  this 
period,  and  also  at  the  expiration  of  five  years  subsequent, 
the  city  will  have  the  right  to  acquire  the  tramways  under- 
taking by  paying  the  value  as  fixed  by  arbitrators  and  ten 
per  cent,  additional  for  goodwill.  One  point  in  the  agree- 
ment made  by  the  Government  to  which  objection  is  taken 
is  that  while  the  city  is  bound  to  accept  the  findings  of  the 
Commission,  the  company  are  free  to  refuse  them,  as  the 
new  franchise  will  not  come  into  operation  until  the  contract 
.is  signed  by  a  majority  of  the  Commission  and  the  president 
and  secretary  of  the  company. 


Hydro-Radial  By-Laws 

A  liy-law  will  be  submitted  at  the  new  j-ear  covering  two 
delinile  liydro-radial  propositions,  the  first  being  a  A'Velland 
to  Bridgeburg  line  and  the  second  a  Port  Credit  to  St.  Cath- 
arines line. 

The  Welland-Bridgebur.g  line  is  estimated  to  cost 
$2,1308,7 1  fi.  ajid  the  corporations  interested  and  who  will  vote 
on  this  by-law  are  the  following:  Township  of  Crowland, 
Township  of  Ilumberstone.  Township  of  Bertie,  "Village  of 
ffumln-rstone,  Village  of  Port  Colborne,  Village  of  Fort 
Erie,  Town  of  Welland.  and  the  Town  of  Bridgeburg, 

The  line  from  Port  Credit  to  St.  Catharines  is  estimated 
to  cost  $ll,:!r)0,36:i,  and  the  by-law  will  be  submitted  to  the 
municipal  corporations  of  the  Towiisliiiis  of  Toronto,  Tra- 
falgar, Nelson,  East  Flamboro,  West  I'lamboro,  Barton,  Sall- 
llect.  North  Grimsby,  Clinton.  Eoutli,  Grantham,  the  Villages 
of  G  riiiisljx'  and  Beamsville,  Towns  of  Oak\'ille  and  L»urlin<*- 
loii,  and  Cities  of  Hamilton  and  St.  Catharines. 

'file  route  fif  the  Welland-Bridgcburg  line  will  lie  frcmi 
East  Main  Street  in  Welland  to  a  point  meeting  the  Michigan 
Central  bridge  at  the  Welland  Canal;  east  llirough  Humber-- 
stone  and  Port  Colboi-ne  to  a  point  south  of  Sherks;  thence 
south-easterly  to  Crystal  Beach,  and  then  following  the  Grand 
'i'riink  Railway  past  Crescent  Beach  and  Erie  Beach  to  h'ort 
l''.rie,  i'rom  .Viagara  Street,  f'ort  Erie,  the  route  will  l)c 
;iloiig  the  iKjrth  side  of  the  Erie  and  Niagara  Railway,  north, 
ward  across  the  G.  T.  and  M.  C,  1\,  tracks  to  Central  .Xvcniie, 
P.  ridge  burg. 

The  route  of  the  Port  Credit-St.  Catharines  line  will  be 
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Ironi  J'orL  Credit  lu  Clurksuii,  h.)  Uakvillc,  lu  JUirliiigloii,  and 
iianiillon.  I'luin  Hamilton  the  line  will  run  in  close  prox- 
imity to  Stoiicy  Creek,  Fruitland,  and  Winona,  from  which 
latter  point  it  will  parallel  the  G.T.R.  through  Grimsby  and 
thence  southeasterly  through  Beamsville  and  Jordan  to  St. 
Catharines. 


Companies  Entitled  to  Compensation 

A  proposal  made  by  the  city  of  Montreal  to  set  aside  the 
arrangement  with  the  public  utility  companies  in  the  matter 
of  removing  wires,  poles,  and  overhead  equipment  has  been 
eliminated  by  the  Private  Bills  Committee  of  the  Quebec 
Legislature.  The  city  proposed  that  the  companies  should  re- 
move this  equipment,  when  ordered  by  the  Council,  without 
compensation,  and  that  the  indemnities  already  paid,  after 
deducting  the  amounts  realized  by  the  sale  of  the  materials 
already  expropriated,  should  be  added  to  the  cost  of  the 
underground  conduits  and  form  part  of  the  debt  which  is 
being  paid  off  by  the  companies  in  the  form  of  rental  for  the 
use  of  the  conduits. 

Naturally  the  Tramways  Company,  Montreal  Light,  Heat, 
and  Power  Company,  and  Montreal  Public  Service  Corpora- 
tion objected  to  this  proposal,  which,  if  passed,  would  take 
the  place  of  an  agreement,  sanctioned  by  the  Legislature, 
under  which  the  companies  contribute  to  the  cost  of  the 
removal  of  the  v^'ires,  poles,  and  equipment.  It  is  expressly 
laid  down  that  the  companies  are  entitled  to  compensation. 
The  conduits,  it  was  argued,  are  for  the  benefit  of  the  city, 
and  the  companies'  contention  was  that  the  cost  of  the  change 
fiom  overhead  to  underground  ought  to  be  paid  by  the  city; 
however,  the  companies  had  to  pay  a  proportion,  and  it  was 
almost  effrontery,  declared  Mr.  Montgomer}',  K.C.,  for  the 
citj',  to  attempt  to  get  out  of  their  share.  It  was  mentioned 
that  it  had  cost  the  Montreal  Light,  Heat,  and  Power  Com- 
pany .i;n2,,)0()  to  change  the  system  on  St.  Catherine  Street, 
while  the  amount  received  as  compensation  was  only  $42,836. 


Vancouver  Island  Water  Powers 

At  a  meeting  held  under  the  auspices  of  Victoria  Board 
of  Trade,  November  22nd,  some  interesting  information  rela- 
tive to  the  water  powers  of  Vancouver  Island  was  given  by 
Mr.  William  F.  Best.  While  only  about  40,000  h.p.  is  at  pres- 
ent being  utilized,  the  speaker  claimed  that  at  least  500,000 
h.p.  is  available,  and  in  order  to  foster  new  industries  the 
government  should  disallow  the  holding  for  speculation  of 
lands  on  which  are  located  rivers  that  might  be  harnessed 
for  the  driving  of  machinery. 

The  speaker  pointed  out  that  there  was  a  great  future 
for  many  new  industries  in  British  Columbia,  and  that  the 
importance  of  the  province's  almost  unlimited  supply  of 
water  power  was  an  asset  that  could  not  be  emphasized  too 
strongly.  He  mentioned  that  carbide,  manufactured  from 
coal  and  limestone,  graphite,  bisulphide  of  carbon,  carborun- 
dum, aluminium,  bauxite,  and  other  substances,  all  of  which 
are  now  of  great  commercial  value,  were  among  the  products 
of  plants  in  various  parts  of  the  world  where  electric  heat 
was  generated  by  water,  and  there  was  no  reason  why  these 
industries  should  not  be  introduced  eventually  in  British 
Columbia,  where  both  the  minerals  and  water  power  were 
available.  The  fixation  of  nitrogen  from  the  air  was  another 
process  that  should  receive  encouragement,  on  account  of 
the  province's  natural  potentialities.  Water  power  should 
also  aid  in  the  production  of  iron,  copper,  lead,  zinc,  coke, 
coal  tar,  benzine,  carbolic  acid,  in  addition  to  the  many  ma- 
terials that  are  already  being  shipped  by  British  Columbia  to 
the  markets  of  the  world. 

Among  the  big  British  Columbia  rivers  that  had  not  as 
yet  been  harnessed  for  the  driving  of  machinery  were  the 
Telkwa,  Bulkley,  Skeena,  Stikeen,  Nechaco,  and  Peace. 


Electrical  Section  Canadian  Society  of 
Civil  Engineers 

The  following  papers  are  to  be  read  to  the  members  of 
the  Electrical  Section  of  the  Winnipeg  Branch  of  the  Can- 
adian Society  of  Civil  Engineers  during  the  remainder  of 
the  season  of  1916-17: — 

3rd  Meeting,  December  13th,  1916. — "The  Railway  Con- 
vention," G.  L.  Guy. 

4th  Meeting,  January  10th,  1917. — "Automatic  Printing 
Telegraph,"  H.  McConkey. 

5th  Meeting,  February  14th,  1917. — -"Train  Lighting  Sys- 
tem," A.  C.  Turtle. 

6th  Meeting,  March  14th,  1917. — "Re  Call  System  of  Tele- 
phony," H.  E.  Brockwell. 

7th  Meeting,  April  11th,  1917. — "Electric  Furnaces,"  A. 
M.  Tirbutt. 

8th  Meeting,  May  9th,  1917. — "Efficiency  Test  made  on  a 
35,000  h.p.  Water  Wheel  Connected  to  an  Electric  Generator," 
F.  F.  Griffin. 

Papers  That  May  Be  Substituted  if  Necessary 

Mr.  Bisch,  on  "Electric  System  for  Automobiles." 
J.  W.  Dorsey,  on  "The  Mercury  Arc  at  Constant  Pres- 
sure." 

In  addition  to  the  above  the  Research  Committee  pro- 
vide a  ten-minute  talk  at  each  of  the  above  meetings  on 
some  new  heating  device  or  invention;  in  this  way  the  mem- 
bers are  kept  fully  posted  on  all  new  ideas  of  importance. 


Coast  Had  First  Interurban  System 

Just  25  years  ago  last  October , interurban  electric  cars — 
the  first  in  Canada — began  operating  between  Vancouver  and 
New  Westminster,  according  to  "The  Buzzer,"  the  interest- 
ing little  paper  issued  by  the  British  Columbia  Electric  Rail- 
way Company  for  distribution  among  its  patrons. 

The  Vancouver  street  car  system  was  started  up  the  year 
previous — ^in  1890,  to  be  exact.  It  was  originally  intended  to 
operate  horse  cars,  and  four  of  these  had  been  secured,  but 
by  that  time  electric  cars  had  been  invented,  and  the  com- 
pany installed  motors  in  place  of  horses.  The  trackage  at 
the  outset  gave  a  rather  limited  service — the  rails  ran  from 
Dufferin  Street  down  Main,  along  Powell  to  Carroll,  then  on 
Cordova  to  Cambie,  and  on  Hastings  to  Granville  to  Pacific. 
Another  line  ran  along  Powell  as  far  as  Campbell  Avenue, 
near  the  present  site  of  the  sugar  refinery.  One  of  the  oldest 
men  in  the  service  of  the  B.C.E.R.  says:  "I  remember  the 
first  day  we  ran  just  as  well  as  if  were  yesterday.  It  was  the 
first  of  July,  and  we  took  in  $62.75.  One  of  the  men  at  the 
barn  has  the  first  nickel — it  was  all  five-cent  fares  in  those 
days  and  no  transfers.  Having  no  repair  shops,  they  just 
took  off  a  car  when  anything  required  fixing — sometimes 
there  was  only  one  car  running,  but  as  there  was  no  sched- 
ule it  didn't  seem  to  worry  anyone.  The  cars  only  had  two 
10  h.p.  motors,  and  when  negotiating  a  hill  it  often  happened 
that  a  few  of  the  passengers  would  have  to  get  out  and 
shove.  We'd  sometimes  stop  seven  or  eight  times  in  a  block 
to  take  on  or  let  off  passengers.  A  man  standing  in  the 
doorway  of  a  store  would  signal  to  the  car  and  it  would  wait 
for  him.  Discipline  was  easy  in  those  days.  On  one  occa- 
sion that  I  remember  the  car  crew,  on  one  of  the  late  trips, 
halted  the  car  in  front  of  a  restaurant  while  they  tucked 
away  a  steak  supper.  We  usually  ran  to  between  11  and  12 
o'clock  at  night;  when  we  made  up  our  minds  to  quit,  we  told 
everybody  to  pile  out — we  were  going  to  the  barn.  Some- 
times, we  agreed  to  make  another  trip,  in  which  case  fares 
had  to  be  paid  over  again. 

"When  the  cars  ran  up  Main  Street  hill  to  Broadway,  a 
good  many  years  after  they  first  opened  up  for  business,  it 
was  a  usual  thing  for  housewives  at  the  top  of  the  hill  to  give 
the  motorman  or  conductor  a  quarter  to  buy  some  beefsteak 
at  the  butcher's  down-town,  and  the  carmen  would  deliver  it 
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w  lu-ii  llie^  caiiii'  back  lu-xL  liip.  It  was  a  kmg  lime  bcluir 
the  line  ran  down- to  English  Bay.  The  West  End  was  all 
bush,  of  course,  and  for  a  good  many  years  after  the  wagon 
track  on  Davie  only  went  as  far  as  Tliurlow.  then  you  struck 
through  the  bush  for  the  beach." 

Vancouver  City  May  Develop  Hydro-Electric 
Power  at  Bridge  River 

With  the  object  of  placing  the  city  in  an  independent 
position  when  the  present  agreement  with  the  British  Colum- 
bia Electric  Railway  Company  for  light  and  power  comes  to 
an  end  in  1919,  Vancouver  City  Council  on  December  6th 
ratified  an  agreement  entered  into  at  a  private  session  held 
November  29th,  which  authorized  the  taking  of  an  option  on 
one  of  the  largest  water  powers  in  the  province — Bridge 
River,  near  Lillooet,  150  miles  from  Vancouver,  which  is 
capable  of  an  ultimate  development  of  400,000  h.p.  or  better. 
The  power  rights  are  controlled  by  Engineer  W.  R.  Bonny- 
castle,  of  Vancouver,  who  has  agreed  to  sell  out  to  the  city 
at  the  figure  of  $40,000.  The  council  will  apply  to  the  legis- 
lature at  its  next  session  for  charter  amendments  which  will 
empower  it  to  proceed  with  the  work  of  power  development. 
Should  the  electors  at  some  future  time  decide  to  empower 
the  city  to  develop  this  water  power  to  which  the  city  has 
now  secured  the  rights,  it  is  intended  that  the  city  should 
have  the  rights  to  manufacture  nitrogen  fertilizer  from  the 
atmosphere  by  electricity — only  commercially  possible  where 
a  large  amount  of  cheap  power  is  obtainable.  These  and 
other  rights  in  addition  to  the  supply  of  electrical  energy  for 
light,  power,  and  traction,  will  be  sought  in  the  pending  char- 
ter amendments,  as  the  city  does  not  possess  these  rights 
now. 

Alderman  Gale  'epitomized  the  situation  when  he  said 
the  present  action  of  the  council  had  for  its  object  simply  to 
provide  the  city  with  the  necessary  power  or  right  to  pro- 
vide light  and  power  when  the  present  agreement  with  the 
B.C.E.R.  expired.  In  that  connection  all  that  the  city  was 
asking  the  government  to  do  was  to  eliminate  three  words  in 
the  existing  franchise  agreement  with  the  B.C.E.R.  These 
three  words  at  present  barred  the  city's  right  to  "purchase, 
acquire,  or  construct"  anything  in  the  nature  of  a  power  plant 
to  develop  electrical  energy. 

Facts  About  the  new  Water  Power. 

The  water  power  plant  to  which  the  city  would  thus 
secure  exclusive  rights  would  include  the  erection  of  a  dam 
on  the  Bridge  River,  about  twenty  miles  south  of  the  town 
of  Lillooet.  Depending  on  the  height  to  which  this  dam  is 
raised  is  the  amount  of  the  horse  power  generated.  Three 
successive  stages  of  development  arc  suggested,  the  first 
comprising  the  development  of  00,000  horse  power,  the  second 
300.000  horse  [jower,  and  the  third  or  ultimate  stage  of  de- 
velopment would  allow  of  the  generation  of  at  least  400,000, 
and  possibly  500,000,  horse  power.  After  damming  the  Bridge 
River  at  a  point  some  160  miles  from  Vancouver  and  13  miles 
west  of  Lillooet,  the  water  storage  thus  created  would  be 
tapped  by  a  tunnel  miles  long.  This  tunnel  would  con- 
vey the  water  through  a  mountain  to  the  forebay.  The  pen- 
stocks would  run  at  a  steep  angle  for  a  distance  of  3,800  feet 
to  the  power  house,  which  would  be  located  on  the  shore  of 
Scaton  Lake,  and  close  to  the  tracks  of  the  Pacific  Great 
Eastern  Railway.  The  storage  basin  would  have  an  elevation 
of  2,210  feet,  while  the  elevation  of  the  power  house  on  the 
shore  of  Seaton  Lake  would  be  only  970  feet,  giving  a  head 
of  1,240  feet,  or  equal  to  a  pressure  of  about  250  pounds  per 
square  inch  at  the  nozzle  of  the  penstocks.  • 

What  It  Would  Cost. 

The  estimated  outlay  for  the  three  successive  stages  of 
development  of  this  water  power,  as  given  by  Engineer  Bon- 
nycastle,  were  as  follows: 

To  develop  00,000  horse  power,  iiiehuling  plant  complete. 


t  raiiMiiis.si(  III  hiK-  In  \' a  iici  iu\  I'l  ,  1 1  illi  i\\  iiil;  Mu:  idiile  iil  liu' 
!'.  G.  E.  to  North  Vancouver,  and  delivery  of  electric  power 
in  Vancouver,  $3,580,000. 

The  second  stage,  comprising  the  development  of  300,000 
horse  power,  including  the  acquisition  of  land  for  water  stor- 
age and  land  in  the  watershed,  as  well  as  site  for  power 
liouse  at  Seaton  Lake  and  a  steel  tower  transmission  line  to 
Vancouver,  complete,  $8,400,000. 

The  third  or  ultimate  stage  of  development  to  generate 
at  least  400,000  horse  power  would  comprise  mainly  increas- 
ing the  height  of  the  dam  on  the  Bridge  River  and  providing 
for  increased  water  storage,  involving  purchase  of  additional 
land,  cost  $8,980,000. 

These  sums  comprise  the  total  estiinated  outlay;  that 
for  the  second  stage  including  the  amount  for  the  first,  and 
the  same  rule  applying  to  the  tliird  stage. 


Toronto  Section  A.  I.  E.  E.  Hear  Address  and 
Discussion  on  Latest  Electric  Railway 
Developments 

A  meeting  of  the  Toronto  Section  of  the  American  In- 
stitute of  Electrical  Engineers  was  held  on  Friday  evening, 
JDecember  15th,  1916,  in  the  Engineers'  Club. 

The  Chairman,  Mr.  E.  T.  J.  Brandon,  first  introduced  Cap- 
tain Matheson,  Royal  Canadian  Engineers,  who  has  just  re- 
turned from  the  front  on  sick  leave  after  having  spent  some 
eighteen  months  in  the  trenches.  Capt.  Matheson  outlined 
the  work  of  the  engineer  at  the  front,  bringing  out  the  point 
that  the  sapper  or  private  in  the  Engineers  held  an  extremely 
important  position,  as  at  times  he  was  required  to  have  charge 
of  a  working  party  from  the  infantry  of  anywhere  from  fifty 
to  two  hundred  men.  Lieutenant  Armer,  of  the  Royal  Can- 
adian Engineers,  explained  what  they  were  trying  to  do  in 
recruiting  in  Toronto,  and  asked  for  the  assistance  of  the 
members  to  aid  in  this  work.  The  chairman  assured  the 
officers  that  they  would  receive  the  hearty  co-operation  of 
the  members  i^resent. 

The  chairman  then  introduced  Mr.  G.  H.  Hill,  assistant 
engineer.  Railway  &  Traction  Department  of  the  General 
Electric  Company,  who  was  the  speaker  of  the  evening, 
on  the  subject  "Railroad  Electrification." 

In  taking  up  this  important  subject  Mr.  Hill  explained 
that  the  electrification  of  tunnels  and  terminals  of  railroads 
did  not  bring  out  the  true  economic  significance  of  electrifi- 
cation. He  explained  that  the  installation  at  Butte  was  the 
first  that  had  brought  out  important  points  as  to  the  econ- 
omic value,  but  that  the  electrification  of  the  Chicago,  Mil- 
waukee and  St.  Paul  in  the' mountain  districts  has  been  a 
mile  post  passed  in  the  path  of  the  real  work  of  the  electric 
locomotive.  This  electrified  section  is  440  miles  long  and 
parts  have  been  in  operation  for  two  years.  The  speaker 
then  showed  slides  of  the  contour  of  the  electrified  section 
and  also  giving  the  details  of  the  locomotive,  explaining  the 
gear  drive,  the  cooling  of  the  motor,  the  contactors  and 
pantagraph.  Slides  were  then  shown  of  the  sub-station.  The 
power  for  this  system  is  received  over  five  transmission  lines 
at  100,000  volts  from  the  Montana  Power  Company,  whose 
power  plants  are  on  the  Missouri  River.  There  are  fourteen 
siib-stations,  approximately  thirty-one  miles  apart,  and  hav- 
ing an  installed  capacity  of  59,500  kw.  The  speaker  drew  at- 
tention to  the  necessarily  low  capacity  of  the  sub-station 
e(|uipment  and  also  advised  that  this  equipment  was  capable 
of  double  the  present  traffic.  Details  were  then  given  of  the 
motor  generator  sets,  the  rating  of  these  sets  being  three 
times  full  load  current  for  five  minutes.  The  reason  for 
this  rating  is  that  freight  trains  will  take  a  very  excessive 
current  for  about  five  minutes.  Details  of  the  switchboard 
were  then  explained  and  the  new  <]uick-acting  breaker  was 
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i\l)laiiKHl  ill  dOUiil.  J'lic  objucL  ul  lliis  IjiH'akfi  is  In  itlicvc 
llie  system  of  short  circuit  and  prevent  flashing  over. 

'  The  film  "The  King  of  the  Rails,"  was  then  shown. 
This  film  outlined  the  progress  in  transportation  from  the 
earliest  times.  It  then  showed  the  King  of  the  Rail — the 
electric  locomotive.  Views  of  the  Erie  shops  of  the  General 
Electric  Company  were  then  given,  bringing  out  the  dif- 
ferent points  in  the  manufacture  of  the  locomotive.  The 
audience  was  then  taken  for  a  trip  over  the  Chicago,  Mil- 
waukee and  St.  Paul,  first  being  shown  scenes  from  the  top 
of  the  locomotive  showing  the  pantagraph  in  operation; 
scenes  were  then  shown  from  the  front  of  the  cab  of  the 
locomotive  as  the  train  was  going  through  the  mountains, 
views  of  the  power  plants  supplying  power  for  the  lines  and 
different  sub-stations  showing  interior  views  and  also  the 
bungalows  for  the  men,  and  in  general  a  very  comprehensive 
idea  of  the  operation  of  the  railway. 

Mr.  Hill  then  explained  the  trouble  encountered  in  meter- 
ing power  that  was  being  supplied  a  number  of  different 
points,  explaining  that  this  was  overcome  by  the  use  of 
calibrated  wire,  the  master  meter  being  in  the  office  of  the 
despatcher.  He  also  explained  that  by  use  of  this  wire  and 
relays  the  load  despatcher  had  absolute  control  over  the 
lowering  of  voltage  at  time  of  peak  and  thus  control  of  peak. 
An  outline  was  then  given  of  regenerative  braking.  Tliis 
method  was  taken  up  first  due  to  the  difficulties  of  braking  a 
freight  train  over  the  mountains  with  air,  but  as  the  work 
has  been  carried  on  unexpected  advantages  have  been  shown. 
For  instance,  it  requires  31  watt  hours  per  ton  mile  to  take 
a  freight  train  over  the  mountains  without  regenerative  brak- 
ing, whereas  with  regenerative  braking  this  can  be  done  for 
23  watt  hours  per  ton  mile.  Twenty  watt  hours  per  ton  mile 
are  required  to  transport  the  same  freight  train  on  a  level 
track.  From  this  and  other  data,  the  officers  of  the  road 
could  vv'ell  say  that  "Electrification  has  eliminated  the  Rocky 
Mountains." 

Discussions  were  contributed  by  Messrs.  Brandon,  Pan- 
nell-  and  Henderson.  One  of  the  points  explained  was  the 
use  of  the  copper  shoe  on  the  pantagraph  running  on  a 
copper  trolley.  Mr.  Hill  pointed  out  that  early  difficulty  of 
excessive  wear  was  due  to  rigid  suspension  of  the  trolley, 
causing  hard  spots.  The  matter  of  the  suspension  of  the 
motor  and  method  of  driving  were  also  explained,  also  de- 
tails of  arc  supression  by  the  quick-acting  brake. 


Montreal  Weekly  Luncheon 

Mr.  R.  H.  Bertrand,  credit  manager  of  the  Montreal 
f.-ight,  Heat  and  Power  Company,  was  the  speaker  at  the 
Montreal  weekly  electrical  luncheon  on  December  20.  His 
subject  was  "Credit."  Mr.  Bertrand  alluded  to  the  scientific 
basis  on  which  credit  had  been  placed  in  recent  years,  re- 
placing the  old  hit  and  miss  methods  which  were  formerly 
in  force.  The  new  methods  enabled  credit  men  to  forecast 
with  accuracy  the  percentages  of  losses  which  might  be  ex- 
pected. While  most  people  were  honest,  the  true  test  came 
when  adverse  circumstances  threatened  men,  and  when  it 
needed  sacrifices  to  meet  their  obligations.  The  risks  of 
loss  were  comparatively  light  with  those  in  a  small  way  of 
business;  bankers  and  others  knew  that  the  bad  losses  were 
made  with  the  larger  houses.  Credit  was  really  determined 
by  character.  Mr.  Bertrand  also  analyzed  the  relation  l:>e- 
tween  salesmen  and  credit  men,  and  between  the  collection 
department  and  the  credit  department.  The  attendances  of  the 
luncheons  have  kept  up  very  well.  The  subjects  dealt  with 
are  very  wide,  and  are  not  necessarily  technical;  indeed  some 
of  the  most  interesting  have  been  on  general  lines.  The  fol- 
lowing are  the  future  speakers:  Jan.  3,  Mr.  J.  A.  Anderson, 
traffic  manager  of  the  Bell  Telephone  Company;  Jan.  10,  Mr. 
C.  H.  Loomis,  sales  and  advertising  expert,  Montreal;  Jan. 


i;,  Mr.  Mmiihy,  C.  Curd  &  Co.;  Jan.  21,  A.  J.  Fellou,  Alex- 
ander-Hamilton Institute,  New  York;  Jan.  31,  Mr.  R.  J. 
Younge,  Montreal;  Feb.  7,  Mr.  B.  Wheelwright,  signal  en- 
gineer, Grand  Trunk  Railway;  Feb.  14,  Mr.  G.  Macdonald, 
Canadian  General  Electric  Company;  Feb.  31,  Mr.  A.  E. 
i  horntoi),  Canadian  Consolidated  Rubber  Company;  Feb.  28. 
Mr.  J.  Hughes,  electrical  engineers'  department,  C.  P.  R.; 
Mar.  7,  Mr.  A.  Brown,  Canadian  Westinghouse  Company; 
Mar.  14,  Mr.  D.  McMahon,  Bell  Telephone  Company;  Mar. 
'M,  Mr.  H.  Hulatt,  manager.  Grand  Trunk  telegraphs. 


The  Electric  Club  of  Toronto 

The  members  of  the  Electric  Club  of  Toronto  were  very 
agreeably  entertained  at  their  Friday,  Dec.  8,  luncheon  at  the 
Prince  George,  by  Mr.  C.  C.  Bothwell,  who  demonstrated,  by 
motion  pictures,  the  various  processes  in  the  manufacture, 
crating,  and  shipment  of  lamps  as  carried  out  by  the  Laco- 
Phillips  Company  at  their  works  in  Eindhoven,  Holland.  Mr. 
I'.othwell  introduced  the  matter  in  a  short  address,  in  which 
he  pointed  to  the  wonderful  developments  that  have  taken 
place  within  recent  years  in  this  phase  of  the  electrical  indus- 
try, reviewing  also  briefly  the  simultaneous  development  of 
iiis  company. 

The  last  luncheon  of  the  year  was  held  on  the  15th,  at 
which  Mr.  Groome  had  provided  a  programme  in  keeping 
with  the  holiday  spirit.  Music  was  provided,  and  the  mem- 
bers were  given  the  opportunity  of  delighting  their  own  ears 
with  some  of  the  old-time  melodies  and  choruses.  "Johnnie 
Courteau,"  "Britain  at  War,"  and  other  selections  were  sand- 
wiched in  between  the  musical  items  by  Mr.  John  Alexander, 
who,  as  usual,  greatly  pleased  his  audience. 

The  single  item  of  business  came  up  in  a  motion  offered 
by  the  secretary,  that  the  club,  during  the  coming  year, 
should  seek  to  enlarge  its  activities,  (1)  in  naming  and  adver- 
tising a  slogan  for  Electrical  Toronto;  (3)  in  a  movement 
towards  (a)  holding  an  "electrical  week,"  (b)  procuring  an 
electrical  building  at  the  Canadian  National,  and  (c)  interest- 
ing the  daily  press  in  the  "electrical  page"  idea.  The  motion 
was  discussed  at  some  length  and  finally  handed  over  to  the 
management  committee,  who  will  make  a  report.  The  pro 
Mranime  for  January  follows: 


Syllabus  of  Half -Hour  Talks 

Before 

THE  ELECTRIC  CLUB  OF  TORONTO 
During  the  Month  of  January,  1917 

FIRST  FRIDAY— Rev.  Byron  H.  Stauffer. 

SUBJECT— "Does  the  Golden  Rule  Conflict 
With  the  Slide  Rule?" 

SECOND  FRIDAY— Captain  Matheson,  M.C. 
SUBJECT — "Experiences  of  a  Canadian  Engi- 
neer at  the  Front." 

THIRD  FRIDAY— Mayor  Church,  City  of  To- 
ronto. 

SUBJECT— "Toronto." 

FOURTH  FRIDAY -R.  C.  Harris,  Commis- 
sioner of  Works,  City  of  To- 
ronto. 

SUBJECT  —  "Transportation"  (postponed 
from  Nov.  17,  1916). 
Walter  R.  McRae,         Frank  T.  Groome, 

Chairman.  Secretary-Treasurer. 
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Telephone  Pioneering  Work  in  Canada 

Some  Interesting  Reminiscences  of  the  Early  Days  Related  Before  the  Tele- 
phone Pioneers  of  America  at  Atlanta,  Recently 

By  Mr.  L.  B.  McFarlane* 


No  adequate  record  has  been  kept  of  the  beginning  of 
things  telephonic  in  Canada,  and  I  shall  not  attempt  the  task. 
But  it  may  be  that  some  reminiscences  of  the  early  days  of 
development  of  the  art  in  Canada  will  be  found  worthy  of 
place  in  our  Society  Journal. 

The  subject  of  this  paper  has  been  chosen  because  we, 
as  Canadians,  feel  that  we  have  an  interest  equal  to  Ameri- 
cans in  telephonic  history,  the  telephone  having  been  first 
conceived  in  Brantford,  Ont.,  where  many  of  the  early  ex- 
periments were  successfully  carried  out  by  the  inventor  and 
where  some  of  the  first  knotty  problems  were  solved. 

While  Professor  Graham  Bell  was  still  seeking  a  means 
of  bringing  his  invention  to  perfection  and  rendering  it  com- 
mercially satisfactory,  he  gave  to  his  father  as  a  present  a 
three-fourths  interest  in  the  Canadian  patent  yet  to  be  grant- 
ed— a  rather  unusual  instance  of  filial  regard  and  affection 
and  one  to  be  commended.  When  the  patent  was  issued, 
a  General  Agent  was  appointed  by  Professor  Melville  Bell 
to  control  the  Canadian  field,  and  the  business  started  as  a 
];rivate  line  enterprise. 

Hamilton  Begins  Early 

The  first  telephone  contract  secured  was  taken  at  Ham- 
ilton, Ont.,  18th  of  October,  1877,  and  the  line,  forming  part 
of  the  local  District  Telegraph  call  system,  was  equipped  with 
six  telephones  and  first  tested  on  the  39th  of  August,  1877. 
The  press  of  the  day  announced  that  this  was  the  first  in- 
.-stance  in  which  more  than  two  telephones  had  been  operated 
satisfactorily  on  one  circuit. 

The  opening  of  this  line  was  attended  by  Professor  Gra- 
ham Bell,  his  father,  Professor  Melville  Bell,  and  his  uncle. 
Professor  David  Bell,  all  of  whom  expressed  their  surprise 
and  delight  on  the  successful  operation  of  six  telephones  on 
one  circuit. 

The  satisfactory  talking  qualities  of  this  line  immediately 
led  to  the  opening  at  Hamilton  of  the  first  Exchange  in 
Canada,  and  the  second  in  the  world,  by  the  Hamilton  Dis- 
trict Telephone  Company  on  its  call  box  circuits.  The  license 
to  operate  was  granted  on  the  28th  of  May,  1877,  and  the 
first  line  opened  on  the  18th  of  October,  1877. 

About  this  date  attempts  were  made  to  talk  simultane- 
ously on  two  circuits  frofn  Hamilton  to  Dundas,  five  miles 
distant.  The  cross-talk  was  very  troublesome.  Professor 
Bell  being  appealed  to  for  help  recommended  that  each  in- 
sulator on  the  line  should  have  a  zinc  thimble  between  it  and 
the  crossarm.  This  was  tried,  but  no  improvement  was  no- 
ticeable, and  the  cross-talk  continued  until  metallic  circuits 
were  built. 

Early  Efforts  After  Subscribers 

The  inducements  offered' to  attract  subscriljcrs  at  that 
early  date  appear  to  us  as  highly  absurd.  A  circular  issued  in 
February,  1879,  at  Hamilton,  requested  subscril)ers*  to  send 
orders  or  short  messages  to  the  operators  to  transmit  to 
subscribers  for  whom  they  were  intended.  This  was  to  be 
done  whenever  the  subscriber  did  not  particularly  desire  his 
line  to  be  connected,  but  the  company  stipulated  in  the  cir- 
cular that  it  could  not  guarantee  correctness  as  its  business 
consisted  of  putting  subscribers  in  communication  with  each 
other.  One  can  realize  what  a  staff  of  operators  would  be 
required  today  under  these  conditions. 

One  of  the  first  inducements  offered  the  public  at  Ham- 

♦  President  Bell  Telephone  Company  of  Canada. 


ilton  was  a  time  service  to  correct  clocks  at  noon  each  day. 
At  that  hour  a  signal  was  sounded  over  the  lines  from  cen- 
tral by  means  of  a  stick  simultaneously  pressing  on  and  clos- 
ing fifteen  keys,  one  to  each  line.  This  service  was  soon 
abandoned  as  the  lines  outgrew  the  length  of  the  stick. 

Early  Long  Distance  Lines 

The  first  long  distance  line  test  in  Canada  took  place 
in  1876,  when  Professor  Graham  Bell  applied  to  the  Domin- 
ion Telegraph  Company- for  a  permit  to  test  his  embryo  tele- 
phone on  its  telegraph  line  between  Paris  and  Brantford. 
When  the  formal  application  was  received,  the  general  man- 
ager of  the  Telegraph  Company  handed  his  assistant  the 
letter  with  the  remark,  "Another  of  those  cranks;  consign 
it  to  the  waste-paper  basket."  But  the  assistant,  scenting  a 
source  of  profit,  suggested  that  the  line  be  rented  for  an 
hour,  which  was  done.  Needless  to  say  the  rental  was  never 
collected,  as  the  talking,  though  possible  but  one  way  at  a 
time,  was  successfully  carried  out,  and  it  led  to  the  Dominion 
Telegraph  Company  acquiring  a  license  to  operate  the  Bell 
Telephone  Patent  in  Canada  for  a  period  of  five  years,  from 
18th  of  February,  1879. 

The  first  commercial  Long  Distance  Line  test  in  Can- 
ada was  made  on  September  1st,  1877,  a  distance  of  125  miles, 
between  Montreal  and  Brockville,  but  it  was  not  successful, 
as  the  listeners  on  the  line  reported  that  the  principal  sounds 
heard  were  like  the  noise  in  a  riveting  shop. 

On  the  30th  of  September,  1877,  a  successful  conversa- 
tion was  carried  on  by  Edison  telephones  between  Montreal 
and  Quebec,  a  distance  of  300  miles.  This  was  certainly  a 
record  talk  for  that  period. 

On  the  acquisition  of  the  Bell  patent  by  the  Dominion 
I'elegraph  Company,  its  competitor,  the  Montreal  Telegraph 
Company,  acquired  the  Edison  patent.  Keen  competition  for 
exchange  business  immediately  ensued,  and  as  this  attitude 
meant  a  fight  to  a  finish,  exchange  telephone  service  in  Can- 
ada could  be  had  in  the  year  1879  almost  for  the  asking. 

"Go  and  Find  Out" 

The  writer  was  appointed  Superintendent  of  the  Tele- 
phone Department  of  the  Dominion  Telegraph  Company 
when  the  patents  were  acquired.  Upon  asking  for  instruc- 
tions and  information  as  to  his  duties  he  was  told  to  "go 
and  find  out,"  that  being  all  the  lead  they  could  give  him. 
There  was  no  one  to  go  to  who  had  a  knowledge  of  the 
business,  and  he,  therefore,  had  to  grope  in  the  dark.  If  the 
axiom  holds  good  that  "knowledge  is  the  basis  of  all  intelli- 
gent effort"  the  pioneers  of  the  telephone  industry  started 
with  the  greatest  possible  handicap,  as  the  lack  of  informa- 
tion was  appalling.  No  one  then  had  any  knowledge  of  the 
Art.  The  man  who  started  the  business  could  not  teach 
those  entering  it  as  all  alike  were  ignorant  of  even  the 
first  principles  of  its  methods  and  operation.  There  was  no 
literature  on  the  subject  to  turn  to,  no  electrical  engineers  to 
consult,  practically  no  electrical  manufacturers  to  build  sub- 
sidiary apparatus  and  no  skilled  help  to  be  had.  With  all 
of  these  drawbacks,  devices  to  operate  had  to  be  and  were 
l)romptly  provided,  to  get  over  what  appeared  to  he  at  times 
insurmountable  obstacles.  Possibly  one  of  the  reasons  why 
the  telephone  business  has  become  almost  the  greatest  in 
America  is  the  fact  that  we  have  had  to  hew  out  a  new  road 
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from  the  start,  not  depending  upon  any  other  industry,  and 
much  of  the  credit  for  success  is  due  to  the  early  pioneers 
who  cleared  the  way. 

Early  Instrument  Trouble 

As  an  instance  of  the  obstacles  one  had  to  contend  with 
1  recall  my  first  view  of  a  telephone  when  Professor  Melville 
Bell  brought  a  number  of  wooden  box  telephones  to  Toronto. 
In  addition  he  had  other  boxes  containing  vibrating  reeds 
which  made  a  rattling  noise  and  were  used  for  signalling 
purposes.  The  only  electric  signal  arrangement  known  in 
those  days  was  a  signal  type  of  bell  and  vibrating  reed  worked 
by  a  closed  circuit  battery.  These  were  unreliable  and  had 
serious  limitations.  Professor  Melville  Bell's  journey  to  To- 
ronto was  undertaken  to  get  advice  as  to  signalling  appar- 
atus from  the  telegraph  men  there,  as,  without  good  calling 
apparatus,  the  telephone  could  not  be  marketed  with  success. 

When  the  Telegraph  Companies  entered  the  field,  they 
decided  that  the  best  way  to  develop  exchange  business  was 
to  plant  telephone  systems  in  the  various  towns  and  cities 
regardless  of  cost  or  returns.  A  blanket  order  was  given  to 
cover  as  much  territory  in  as  many  cities  as  possible  before 
the  other  fellow.  The  fight  was  on.  But  a  remarkable  con- 
dition was  found  and  one  worthy  of  record.  The  successful 
talking  of  the  commercial  electrical  telephone  had  caused 
some  unscrupulous  parties  to  enter  the  smaller  towns  and 
sell  sound  box  or  acoustic  telephones,  made  out  of  or  similar 
to  a  cigar  box  and  connected  together  with  piano  wire.  This 
third  and  troublesome  competitor  was  found  in  numerous 
places  with  wires  up  and  doing  business.  It  was  difficult  in 
some  cases  to  convince  the  public  that  these  were  frauds,  and 
it  took  time  to  displace  them. 

Keen  Competition 

The  competition  between  the  Telegraph  Companies  was 
so  keen  that  in  canvassing,  their  representatives  quoted  rates 
hardly  believable  today.  At  St.  John.  N.B.,  one  company 
abandoned  the  canvass  for  subscribers  after  two  weeks'  vig- 
orous work  with  only  one  subscriber  secured.  The  other 
company,  fearing  defeat,  announced  its  proposed  opening  of 
service  on  a  free  basis  for  three  months,  the  telephones  to 
be  then  removed  if  not  satisfactory.  But,  alas,  they  could  not 
secure  telephone  apparatus  in  time,  and  the  first  company, 
which  had  abandoned  its  canvass,  learning  of  this  move, 
sent  by  express  a  distance  of  1,000  miles  a  complete  outfit  to 
St.  John,  N.B.,  erected  its  exchange  and  gave  the  free  service 
promised  by  its  competitor.  It  is  needless  to  say  that  no 
subscribers  were  lost  when,  later  on,  a  rate  schedule  was 
put  into  ef¥ect. 

At  Ottawa,  both  the  Telegraph  Companies'  representa- 
tives actively  canvassed  for  exchange  subscribers  without 
success,  but  one  company  was  so  confident  that  they  shijjped 
in  ahead  with  the  canvassers  a  complete  exchange  outfit. 

The  canvass  was  a  failure  and  the  supplies  had  to  be 
stored,  until  the  public  were  in  a  more  receptive  frame  of 
mind,  or,  in  other  words,  until  they  saw  other  cities  and 
towns  had  secured  telephone  service. 

Montreal's  First  Exchange 

The  first  Bell  Telephone  Exchange  in  Montreal  was 
opened  in  a  room  13  ft.  by  14  ft.  floor  area  with  a  prospective 
list  of  56  subscribers.  The  Manager  went  to  New  York  to 
buy  a  switchboard.  Tillotson's  and  Bunnell's  were  the  only 
electrical  firms  in  business  to  whom  he  ccould  apply.  Till- 
otson  had  not  manufactured  any  telephone  apparatus,  but 
claimed  to  have  prepared  a  drawing  of  a  suggested  switch- 
board. The  drawing  when  produced  proved  to  be  a  rough 
licncil  sketch  on  wrapping  pa])er.  After  a  (|ucr)'  by  the  man- 
ai'.er  as  to  the  length  of  the  jjroposcd  board,  its  dimensions 
were  given  supposedly  in  inches,  hut.  on  receipt  of  the  switch- 
board, the  length  given  proved  to  be  in  feet.  The  board  when 
unpacked  was  found  to  be  so  long  that  a  special  building 


would  have  been  required  to  house  it.  A  way  out  was  found 
by  cutting  the  switchboard  into  three  parts,  one  part  bent 
around  the  room  in  circular  form  was  placed  in  the  Mont- 
real exchange  and  the  other  thirds  formed  the  first  switch- 
boards used  at  Quebec  and  Halifax. 

Non-Vibrating  Bells 

Another  difficulty  which  then  beset  us  was  that  sub- 
scribers' station  bells  in  quantities  could  not  be  bought  ready 
made  at  the  initiation  of  exchange  service.  An  order  for  500 
vibrating  bells  was  given  to  a  Toronto  electric  company 
working  in  a  small  way  on  telegraph  apparatus.  These  bells 
were  distributed  throughout  the  exchanges  under  construc- 
(ion,  and  although  "vibrating"  bells,  when  placed  on  sub- 
scribers' stations  they  failed  to  vibrate.  Complaints  came  in 
a  deluge  from  managers.  Tests  showed  that  the  ringer  core 
had  been  made  of  ordinary  hard  iron  which  permanently  mag- 
netized on  passage  of  current,  causing  the  ringer  to  stick  and 
the  public  to  kick!  The  excuse  of¥ered  by  the  would-be 
■manufacturing  electrician  was  that  he  thought  the  quality 
of  iron  in  the  ringers  would  make  no  difference,  but  it  post- 
poned the  opening  dates  of  several  exchanges. 

These  bells  probably  constituted  the  first  "junk"  pile, 
which  has  since  been  such  a  pronounced  feature  in  telephone 
science. 

Bell  Company  Enters  the  Field 

The  Bell  Telephone  Company  of  Canada  entered  the  field 
in  ISSO  and  operated  in  all  the  provinces  except  British  Col- 
umbia. That  company  purchased  the  various  competing  inter- 
ests, thereby  consolidating  the  exchanges,  but  the  opposition 
clement  would  not  be  gainsaid,  and,  in  the  early  eighties, 
some  isolated  Bell  exchanges  were  threatened  with  demoral- 
izing competition. 

Our  honored  President,  Mr.  T.  N.  Vail,  had  been  a  di- 
rtrctor  of  the  Bell  Company  of  Canada  from  its  inception  and 
his  advice  was  sought.  After  studying  the  situation  for  a 
few  minutes,  he  called  for  a  map  of  the  provinces  of  Que- 
bec and  Ontario  and  with  a  blue  pencil  drew  lines  from  Mont- 
real to  various  Canadian  cities  and  towns  within  a  radius  of 
.'SOO  miles.  The  manager,  whose  longest  toll  line  barely  ex- 
ceeded 20  miles,  gasped  when  Mr.  Vail  remarked,  "Build 
Long  Distance  lines  at  once  to  connect  all  the  exchan.ges 
within  this  territory."  "But,"  objected  the  manager,  "they 
will  not  pay."  To  this  Mr.  Vail  responded,  "I  did  not  say 
they  would,  but  they  will  unify  and  save  our  business,"  and 
the  early  erection  of  such  lines  did  consolidate  our  system 
to  such  an  extent  that  competition  has  ever  since  been 
negligible. 

A  Newfoundland  Story 

In  1883  a  representative  of  the  Bell  Telephone  Company 
visited  the  ancient  colony  of  Newfoundland  and  learned  that 
neither  Bell  nor  Blake  had  applied  there  for  patents  to  protect 
tiieir  inventions.  They  apparently  were  under  the  impression 
that  the  Canadian  Company's  charter  and  rights  governed  in 
tiiat  territory,  but.  as  this  was  not  the  case,  patents  were 
applied  for  by  the  Bell  Company.  Some  idea  of  the  pro- 
spective value  of  such  a  patent  may  be  gleaned  from  the 
fact  that  the  consideration  paid  Dr.  Blake  for  his  Newfound- 
land transmitter  patents  was  one  Russian  sleigh  of  the  best 
quality  that  could  be  manufactured  in  Canada, 

The  Bell  Telephone  Company's  representative,  having 
.secured  patents  in  Newfoundland,  applied  to  the  local  gov- 
ernment for  a  charter  to  operate,  but  met  with  keen  opposi- 
tion from  the  An,glo-American  Telegraph  Company,  which 
claimed  exclusive  rights  under  a  fifty-year  telegraph  agree- 
ment. The  local  government  under  pressure  from  the  Auglo- 
American  Company  refused,  after  three  months'  delay,  to 
,i;raiit  the  charter,  altliougli  they  had  promi.^cd  to  do  so. 
The  position  then  was  that  the  Bell  Company  h<?ld  the  patents 
and  the  Anglo-American  Company  the  working  charter.  A 
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ili-aillock  seemed  imminent,  but  tlie  Bell  Company's  repre- 
sentative offered  the  use  of  the  patents  to  the  Anglo-Ameri- 
can Coiiipany  on  a  royalty  basis,  which  was  promptly  acceplr 
ed.  When  the  manager  of  the  Anglo-American  Company 
was  asked  why  he  had  opposed  the  introduction  of  the  Tele- 
phone.'his  explanation  was  unique.  He  said  that  from  press 
reports  and  a  chance  remark  of  the  Bell  Company's  repre- 
sentative he  had  concluded  tha't  we  had  discovered  a  way  to 
telephone  across  the  ocean  and  he  thought  this  was  the 
secret  reason  for  taking  out- patents  in  such  an  out-of-the- 
way  colony.  He  had  cabled  his  views  and  conclusions  to  the 
London  office  and  was  promptly  ordered  to  oppose  our  ap- 
plication at  all  costs.  When  assured  that  he  had  jumped  to 
a  wrong  conclusion  and  that  telephonic  transmission  across 
the  sea  was  impossible,  he  was  quite  satisfied  to  reach  a 
working  agreement. 

One  could  go  on  reciting  many  instances  of  the  trials 
and  tribulations  of  the  early  pioneers,  but  enough  has  been 
said  here  to  show  that,  through  great  and  almost  endless 
difficulties,  we  have  laid  a  good  and  proper  foundation  for 
others  to  build  upon. 


Literature  for  the  Business  Man 

"What  Can  Literature  Do  for  the  Business  Man?"  was 
the  subject  of  an  address  by  Mr.  L.  McMahon,  of  the  Bell 
Telephone  Company,  at  the  Montreal  Electrical  Luncheon  on 
November  22.  He  spoke  of  the  materialistic  opinion  of  life 
which  predominated  in  Germany,  which  had  resulted  in  the 
restricted  view  of  the  rights  of  others  and  all  that  this  meant. 
Mr.  McMahon  asserted  that  we,  too,  were  seriously  affected 
by  materialism  to  the  neglect  of  the  humanities.  In  the 
United  States  especially,  many  men  who  were  specialists  in' 
different  lines  had  become,  by  reason  of  the  study  of  their 
particular  departments,  very  narrow  even  in  their  own  lines. 
.A.  study  of  literature  would  give  a  wider  outlook  on  life, 
give  a  vision  of  the  ideal,  a  better  knowledge  of  human  nature, 
restore  the  past  to  us,  and  give  a  better  knowledge  of  our 
own  language.. 


Sickness  vs.  Accident 

Dr.  Chas.  A.  Lauffer,  Medical  Director  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  East  Pittsburgh, 
has  recently  delivered  before  medical  societies,  Safety-First 
and  Welfare  Conferences,  a  series  of  papers  dealing  with  dis- 
ease and  acidents  in  industrial  plants,  that  have  been  favor- 
ably commented  upon  by  the  medical  profession.  Among 
these  papers  is  one  on  the  subject  of  "Sickness  versus  Acci- 
dent," in  which  the  author  draws  the  conclusion,  based  on 
a  wide  experience  in  the  Westinghouse  plant,  of  the  tendency 
of  the  employee  to  attribute  ailment  to  accident  rather  than 
to  sickness,  thereby  making  the  company  liable  for  compen- 
sation damages  which  would  not  be  the  case  were  tlte  ail- 
ment to  be  due  to  sickness.  Dr.  Lauffer  has  also  presented 
papers  on  the  subject  of  "Hernia"  as  an  anatomical  defect 
rather  than  an  accident,  and  produces  evidence  from  his 
own  experience  as  well  as  letters  from  a  number  of  promi- 
nent physicians  tf)  substantiat.e  his  arguments. 


Using  Nitrogen  Lamps  Exclusively 

New  Westminster  may  claim  the  distinction  of  being  the 
lirst  city  on  tiie  I';  icilic  C  oast  to  be  liglited  exclusively  by 
nitrogen  lamps.  Victoria  and  Vancouver  not  yet  having  com- 
pleted the  remodelling  of  their  systems.  City  Electrician 
Digby,  of  New  Westminster,  completed  his  work  in  Novem- 
ber, and  since  tlien  has  been  making  a  careful  list  of  operat- 
ing costs.  Under  tlie  arc  lamp  system  the  cost  of  street  light- 
ing for  a  year  is  as  follows:  M>:i,HC>2  kw.  at  I J4  cents,  $8, 28,'). 77; 
carbons,  $1,20!);  glassware,  $400;  repairs,  $:i.".0;  trimmers' 
wages,  $1,800;  total,  $f2,244.77.    With  nitrogen  lamps  the  cost 


is  estimated  as  follows:  200,132  kw.'  at  I'/i  cents,  $;i,021;  in- 
stalling new  lamps,  $911.42;  renewals  per  year,  $500;  total, 
$4,07:5.07.  The  saving  in  current  alone  is  thus  over  $5,000  and 
the  total  saving  over  $7,000. 


Light  and  Power  Rates  in  New  York 

The  following  is  the  proposed  new  rate  schedule  of  the 
New  York  Edison  Company  and  United  Electric  Light  & 
Power  Company,  which  goes  into  effect  January  1,  1917,  in 
accordance  with  an  agreement  with  the  New  York  Public 
Service  Commission.  A  further  reduction  of  the  maximum 
rate  from  7.5  to  7  cents  and  consolidating  the  general  and 
power  rates  under  one  schedule  may  be  made  July  1,  1917, 
if  conditions  warrant: 

GENERAL  RATE 


Rate  on  Dec.  31,  1916  Rate  after  Jan.  1,  1917 


Kilowatt-hours 

Cents 

Kilowatt-hours 

Cents 

First  900   

8.0 

First  900   

7.5 

Next  100  

7.0 

Next  100  

7.0 

Next  200   

6.0 

Next  300   

6.0 

Next  300   

5.0 

Next  600   

5.0 

Next  400   

4.5 

Next  600   

4.5 

Excess  over  1,900  .  . 

4.25 

Excess  over  2,500 

4.25 

POWER 

RATES 

Rate  on  Dec.  31, 

1916 

Rate  after  Jan. 

1,  1917 

ICilowatt-hours 

Cents 

Kilowatt-hours 

Cents 

First  450   

8.0 

First  600   

7.5 

Next  100  

7.0 

Next  100   

7.0 

Next  1,350   

6.0 

Next  700   

6.0 

Excess  over  1,900  ,  . 

4.25 

Next  800   

  5.0 

Next  1,100  

4.5 

Excess  over  3,300 

  4.25 

New  Books 

Telegraphy — by  T.  E.  Herljert,  A.M.  Inst.  E.E.,  engineer 
British  Post  Office  Engineering  Department;  third  edition, 
tlioroughly  revised  and  enlarged;  630  illustrations;  Whittaker 
&  Company,  of  London  and  New  York,  publishers;  price,  9s. 
net.  Tlie  first  edition  of  this  work  claimed  for  its  object  the 
supplying  of  an  up-to-date  and  detailed  exposition  of  the  tele- 
graphic practice  of  the  British  Post  Office  and  also  to  provide 
for  the  requirements  of  the  Departmental  and  City  and 
Guilds'  examination  in  the  subject.  The  third  edition  is  made 
necessary  on  account  of  the  many  advances  during  the  past 
ten  years  in  the  science  of  telegraphy.  The  scope  of  the 
Avork  can  be  gathered  from  the  following  chapter  headings: 
The  Fundamental  Principles  of  Magnetism  and  Electricity 
and  Thiits;  Primary  Cells;  Calculations  in  Connection  with 
Circuits  and  Conductors;  The  Measurement  of  Current;  The 
Measurement  of  E.  M.  I*",  and  Battery  Testing;  Tlie  Measure- 
ment of  Resistance;  Single  Current  Systems  and  Relays; 
Capacity.  Condensers,  and  the  Double  Current  Sounder;  The 
Differential  Duplex;  The  Quadruplcx;  The  Wheatstone  Auto- 
matic System;  The  Bridge  Duplex;  The  Wheatstone  A. B.C., 
Steljes  Recorder,  and  Rebesi  Typewriting  Telegraph;  The 
ilughes;  The  Baudot;  The  Murray  Automatic  and  Murray 
Multiplex  Systems;  General  Battery  Telegraphs  and  Tele- 
graph Switching  Systems;  Secondary  Cells;  Secondary  Cell 
Working;  Repeaters;  The  Test  Box  and  Protective  Devices; 
Telegraph  Testing  and  the  Formation  of  Special  Circuits; 
The  Construction  of  Aerial  Wires;  The  Construction  of  Un- 
der ground  Lines. 

Examples  in  Alternating  Currents — Vol.  I.,  by  Professor 
I'".  E.  Austin.  Hanover,  N.H.;  published  by  the  author;  price, 
$2.40  net.  The  object  of  this  book  is  to  assist  students  who 
are  pursuing  courses  in  electrical  engineering,  to  apply  funda- 
mental principles  in  engineering  practice.  It  is  also  designed 
to  liel])  tliose  who  may  be  pursuing  correspondence  courses 
or  attempting  the  study  of  alternating  currents  without  tui- 
tion of  any  kind.  There  arc  220  jiages,  size  ai)proximatcly  5  in. 
X  7J/-  in.;  an  appenilix  contains  a  number  of  valuable  tables. 
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Notes  on  Heavy  Electric  Traction— Experiences 
of  Operating  Systems— Important  Advantages 
of  Regenerative  Braking  on  Mountain  Sec- 
tions— Larger  Tonnage,  Better  Sched- 
ules, Greater  Economies 

By  Mr.  J.  A.  Shaw* 

The  rapid  replacement  of  all  motive  power  by'  electrical 
or  street  railways  and  the  mushroom-like  growth  of  light 
interurban  electric  railways  in  the  more  closely  settled  dis- 
tricts of  this  continent  has  aroused  a  general  feeling  that  a 
similar  revolution  would  occur  with  steam-operated  railways. 
Conditions,  however,  are  radically  difTerent  with  the  latter. 
In  the  case  of  the  former  the  ability  to  furnish  speedy  units 
for  facilitating  the  passenger  transportation  has  provided  a 
more  remunerative  return.  In  the  case  of  the  majority  of 
steam  railroads  the  freight  service  furnishes  the  most  profit- 
able return,  and,  due  to  its  inherent  greatest  deficiency  being 
ill  the  moving  of  large  units,  the  application  of  electric  power 
is.  made  more  difficult.  However,  with  the  growth  of  the 
country  the  main  problem  is  now  becoming  how  to  make  bet- 
ter use  of  existing  track  facilities,  especially  where  there  is 
difficulty  in  increasing  trackage  in  main  terminals.  There- 
fore, due  to  the  almost  unlimited  power  possible  to  concen- 
trate for  propulsion  with  electrical  power,  train  speeds  may 
be  increased  with  consequent  greater  frequency  of  move- 
ment, and  the  importance  of  an  electrical  solutioji  in  reliev- 
ing traffic  congestion  has  recently  been  demonstrated  suc- 
cessfully in  both  passenger  and  freight  service.  This  also  in 
the  face  of  rapid  advances  in  steam  motive  power  design. 

In  addition  the  electrical  locomotive  has  already  demon- 
strated a  power  economy  of  one-half  that  of  its  steam  oppon- 
ent, as  measured  for  equal  power  at  the  drawbar,  and  is  now 
showing  even  a  greater  improvement  from  the  new  regenera- 
tive power  feature.  This  advantage  of  making  use  of  the 
energy  otherwise  lost  in  stopping  a  train  is  one  of  the  first 
applied  solutions  of  a  problem  that  investors  have  worked  at 
for  a  century  or  so,  with  varying  success,  from  the  old  plan  of 
stopping  horse-cars  by  winding  up  a  spring  and  then  starting 
them  by  setting  it  loose  to  the  recent  successful  plan  of  build- 
ing elevated  stations  on  a  hill  oi  track. 

While  the  electrification  of  steam  roads  is  primarily  a 
railway  problem,  there  is  a  closely-connected  aspect  of  ma- 
terial interest  to  the  country  at  large,  viz.,  the  result  of  the 
use  of  electric  power  by  a  railway  will  mean  the  availability 
of  cheap  power  for  light  and  manufacturing  purposes  in  com- 
munities that  could  not  otherwise  have  hoped  for  such  advan- 
tages for  years.  The  result  of  this  must  inevitably  be  to 
stimulate  both  trade  and  population,  which  will  react  favor- 
ably to  the  railway  company  as  well  as  the  district. 

From  the  time  of  Spragues  first  successful  railway  ex- 
periment at  Richmond.  Virginia,  in  1888,  it  has  been  the  chief 
ambition  of  the  electric  railway  engineer  to  invade  the  broad 
field  of  heavy  traction,  for  many  years  practically  nionopo- 
lizcd  bv  the  steam  locomoti\e. 


"'  Ceneral  Electrical  Ensrincer.  Canadian  Pacific  Railway,  Montreal,  be- 
fore the  Canadian  Railway  Club  on  December  ll'tli.  I'llG. 


Material  progress  in  this  direction  has  marked  the  inter- 
vening years,  but  only  recently  has  the  electrification  enthus- 
iast reached  the  height  of  his  ambition.  The  crowning 
achievement  in  the  great  struggle  to  supplant  the  steam  loco- 
motive has  been  attained  in  the  complete  electrification  of 
the  mountain  divisions  of  the  transcontinental  lines  of  the 
Chicago,  Milwaukee,  and  St.  Paul  Railway. 

A  brief  review  of  some  of  the  principal  electrifications 
leading  up  to  this  great  project  may  be  of  interest.  The 
first  undertaking  of  this  kind  which  could  be  classed  as  heavy 
eh'ctric  traction  was  the  Baltimore  terminal  of  the  Baltimore 
and  Ohio  Railroad,  which  has  been  operated  electrically  since 
IS95. 

The  electric  zone  of  the  B.  and  O.  R.  R.  lies  entirelj- 
within  the  city  limits  and  is  a  part  of  the  so-called  belt  line, 
extending  from  Camden  Station  on  the  west  to  Waverlj'  in- 
terlocking tower  on  the  east,  a  distance  of  '.>.7'>  miles.  There 
are  eight  tunnels  in  this  zone,  which  together  constitute  48 
per  cent,  of  the  total  distance.  The  longest  of  these  tunnels 
is  7,:i00  feet  in  length,  and  extends  froin  Camden  Station  to 
Mt.  Royal.  Needless  to  say,  the  change  to  electric  haulage 
wase  made  to  eliminate  the  smoke  and  dangerous  gases  in 
these  tunnels.  As  a  matter  of  fact,  however,  the  ordinance 
governing  the  construction  of  certain  of  these  tracks  through 
the  city  required  that  they  be  operated  electrically. 

The  part  of  the  zone  through  which  trains  are  handled 
by  electric  locomotives  is  entirely  up-grade,  averaging  .9  per 
cent.,  with  a  ruling  grade  of  1.5  per  cent.  Trains  are  handled 
electrically  only  in  the  up-grade  direction,  the  locomotives 
returning  light.  Regular  service  was  started  with  three  loco- 
motives, weighing  96  tons  each,  equipped  with  gearless 
motors.  Four  additional  locomotives  of  the  geared  type  were 
put  in  service  in  1903,  one  in  1906,  and  four  more  in  1910  and 
1913. 

New  York  Central  Terminal. 

The  second  steam  road  electrification  and,  perhaps,  one 
of  the  most  important  in  the  United  States,  was  the  New- 
York  Central  Terminal,  initial  operations  being  started  the 
latter  part  of  1906.  The  present  electric  zone  includes  251 
miles  of  track  equipped  with  underrunning  third  rail  distri- 
l)uted  over  about  53  miles  of  route.  All  through  passenger 
trains  are  handled  by  electric  locomotives  within  the  electric 
zone,  the  change  being  made  at  Harmon,  on  the  main  line, 
about  a  mile  south  of  Croton,  and  at  North  White  Plains,  on 
the  Harlem  division.  Suburban  passenger  tratTic  is  handled 
by  multiple  unit  trains.  As  on  the  Baltimore  and  Ohio 
electrification,  600  volts  is  used  on  the  third  rail,  power  being 
generated  in  duplicate  steam  turbine  stations,  one  located  at 
Port  Morris,  on  Long.  Island  Sound,  and  the  other  at  Glen- 
wood,  near  Yonkers,  on  the  river  front.  Each  plant  contains 
four  5,000  kw.  Curtis  steam  turljine  generating  units,  deliver- 
ing 25-cycle,  3-phase  current  at  11.000  volts. 

This  current  is  distributed  over  a  11.000-volt  transmis- 
sion to  nine  synclirnnous  conxertor  substations  aggregating 
over  40,000  kw.  In  some  of  the  earlier  substations,  storage 
batteries  are  also  used  as  a  roser\  e  and  to  take  peak  loads. 

Operation  was  started  with  il.")  11.")-ton  electric  locomo- 
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tives  of  the  gearless  type,  supplemented  within  a  few  years 
by  twelve  additional  units  of  similar  design.  In  1913  and 
1914  sixteen  additional  locomotives  of  a  new  design  were  put 
in  service.  These  machines  are  also  equipped  with  gearless 
l)ipolar  motors,  but  are  constructed  with  eight  driving  axles 
instead  of  four,  and  the  capacity  is  considerably  greater  than 
the  original  type.  The  last  six  locomotives,  weighing  133 
tons  each,  arc  probably  the  most  powerful  electric  locomo- 
tives ever  used  in  passenger  "service.  They  are  capable  of 
hauling  1,200-ton  passenger  trains  on  level  track  at  nearly  CO 
m.p.h.  These  trains  are  also  hauled  at  reduced  speed  up 
the  1.1  per  cent,  grades  leaving  the  Grand  Central  Terminal. 
On  account  of  the  gearless  construction  of  the  motors  they 
operate  at  appreciably  higher  efficiency  than  geared  designs. 
It  has  also  been  found  that  the  maintenance  is  very  low, 
averaging  on  the  entire  equipment  during  eight  years  of 
service  approximately  3Hc  per  locomotive  mile. 

In  order  to  take  care  of  high  speed  express  and  local 
suburban  service  multiple  unit  cars  are  employed  on  both 
the  White  Plains  and  the  Harlem  division.  Local  service  re- 
quires trains  of  from  two  to  eleven  cars,  usually  made  up  in 
the  proportion  of  two  motor  cars  to  one  trailer.  Suburban 
express  trains  are  made  up  of  from  two  to  ten  motor  cars. 
These  trains  are  capable  of  reaching  a  speed  of  over  50  m.p.h. 
and  are  very  flexible  in  terminal  operation,  since  they  can  be 
run  in  either  directions  with  equal  facility.  There  are  now 
in  service  192  motor  cars  and  a  number  of  trailers,  each  hav- 
ing a  seating  capacity  of  64  passengers.  These  care  are 
equipped  with  type  "M"  Sprague  General  Electric  control 
and  two  G.  E. -69-200  h.p.  motors.  They  are  of  all-steel  con- 
struction, 60  feet  long,  and  weigh  approximately  57  tons  com- 
pletely equipped. 

Well-equipped  repair  shops  are  maintained  a't  Harmon 
and  at  North  White  Plains,  where  both  locomotives  and  mul- 
tiple unit  cars  are  inspected  and  repaired.  The  electrical 
equipment  in  this  terminal  service  has  shown  remarkable 
reliability,  there  being  very  few  interruption  to  traffic  from 
electrical  causes.  No  interruption  whatever  to  traffic  has 
occurred  from  power  station  troubles  during  eight  years  of 
operation. 

New  York,  New  Haven  and  Hartford  Road. 

The  well-known  installation  which  this  railway  carried 
out  shortly  after  that  of  the  New  York  Central  now  consists 
of  a  total  mileage  of  500.  and  includes  61  miles  of  four-track 
and  6  miles  of  six-track  right  of  way.  There  are  100  passen- 
ger, freight,  and  switching  locomotives  and  69  multiple  unit 
cars  in  service,  which  relieved  150  steam  locomotives.  The 
power  service  was  formerly  supplied  from  a  single  power 
house,  but  is  now  supplemented  by  a  purchased  supply  from 
one  of  the  New  York  power  companies  at  the  eastern  end  of 
zone.  Certain  of  the  passenger  locomotives  average  500 
miles  daily,  and.  are  in  continuous  service  34  hours  daily  for 
thirty  days.  In  the  case  of  switching  locomotives  a  large 
nimiber  are  now  used  in  the  yards  of  system,  four  electric 
units  having  been  found  to  displace  six  freight  switchers, 
principally  on  account  of  the  fact  that  the  electric  switchers 
can  be  used  almost  continually,  with  no  lay-over  periods. 
The  equipment  on  this  railway  was  made  more  complicated 
than  on  any  other  electrified-  railway,  due  to  the  fact  that 
apparatus  was  required  to  operate  from  alternating  current 
on  the  main  system  and  from  direct  current  supply  when 
within  the  New  York  terminal  zone.  Probably  more  infor- 
mation has  been  obtained  in  guiding  electrical  engineers  on 
the  design  of  electric  railway  equipment  for  heavy  service 
through  the  work  carried  out  on  this  railway  than  in  any 
other  similar  project,  and  the  electrical  profession  arc  under 
a  heavy  debt  to  the  New  Haven  Company  in  this  opi)f)r- 
tiinity,  as  otiierwise  progress  would  have  been  greatly  retard- 
ed witiiout  this  tmdertaking. 

Shortly  after  the  New  York  rcnfral  Icrniina!  electrifica- 
tion was  ronii)I<vl cd  an  elcrtrincation  project  was  niidertakcn 


by  the  West  Shore  Uailroad,  a  subsidiary  of  the  New  York 
Central  system.  On  account  of  the  parallel  trolley  lines  it 
became  necessary  for  this  road,  operating  between  Utica  and 
.Syracuse,  to  increase  the  capacity  of  the  road  and  to  develop 
a  high-speed  passenger  traffic  over  the  portion  of  its  tracks 
l)etween  these  two  cities.  The  electrified  section  of  the  road 
is  double-tracked  throughout,  and  a  third  and  fourth  track  is 
[irovided  at  some  points  to  enable  steam  trains  to  pass  the 
multiple  unit  trains.  The  distance  between  terminals  is  44 
miles,  with  a  total  mjleage  on  a  single-track  basis  of  lOG 
miles.  Formerly  only  two  steam  passenger  trains  were  run 
daily  in  each  direction,  and  at  night  two  trains  of  sleepers 
passed  over  the  tracks.  Wth  these  tracks  electrified  there 
are  fast  limited  cars  hourly  from  each  terminal,  local  cars  or 
trains  once  an  hour  from  each  terminal,  and  also  a  fast 
freight  service,  which  is  still  hauled  by  steam  locomotives. 

The  electrified  division  is  equipped  throughout  with  an 
uuilerrunning  third  rail,  similar  to  that  used  on  the  New 
^'ork  Central  terminal  electrification,  current  being  fed  from 
ssnchronous  converter  substations  at  600  volts.  Power  is  re- 
ceived by  four  substations  from  the  Adirondack  Electric 
I'liwer  Corporation  at  60,000  volts.  Each  substation  contains 
two  synchronous  converters  of  300  kw.  capacity,  each  with 
reserve  space  for  an  additional  unit. 

The  rolling,  stock  equipment  includes  19  four-motor  mui- 
lililc  unit  cars,  which  are  operated  either  singly  or  in  trains, 
as  the  traffic  requires. 

It  is  interesting  to  note  that  with  the  third  rail  construc- 
tion used  this  line  has  never  been  seriously  handicapped  by 
snow.  Interruptions  to  the  service  from  all  causes  have  been 
]iractically  negligible,  and  the  traffic  of  the  system  has  shown 
a  steadj'  growth. 

Electrification  of  West  Jersey  and  Seashore  Railroad. 

One  of  the  earlier  railroads  to  take  advantage  of  elec- 
trification as  a  means  of  increasing  facilities  for  handling 
passenger  traffic  was  the  West  Jersej'  &  Sea  Shore  Division 
of  the  Pennsylvania  System,  extending  from  Camden  to  At- 
lantic City,  a  distance  of  65  miles,  and  a  branch  from  New- 
field  lo  Millville,  a  distance  of  10  miles.  The  contract  for  the 
entire  equipment  of  this  railroad,  including  installation  and 
the  equipment,  was  placed  in  service  in  a  little  over  five 
months,  which  is  a  remarkable  record,  considering  the  fact 
that  included  in  this  work  were  the  erection  of  a  power  sta- 
tion, eight  substations,  and  the  electrical  equipment  of  over 
100  miles  of  sing'  track,  the  building  of  71  miles  of  high- 
tension  transmission  in  duplicate,  and  the  equipment  of  68 
multiple  unit  cars.  The  line  from  Camden  to  Atlantic  City  is 
<loul)le-tracked  throughout  and  at  points  there  are  three 
tracks.  With  the  exception  of  a  short  stretch  of  track  near 
Camden,  the  entire  road  is  equipped  with  an  overrunning 
third  rail,  operating  at  600  volts,  and  taking  power  from  the 
synchronous  converted  substations.  Multiple  unit  equipment 
is  operated  in  trains  of  from  three  to  ten  cars,  without  trail- 
ers. The  express  service  between  terminals  operates  on  a 
Iieadway  of  15  minutes  in  each  direction  at  speeds  up  to  60 
m.p.h.  Frequent  local  service  is  also  provided  for  Camden 
suburbs  and  on  the  branch  line  to  Millville. 

Electricity  is  generated  in  a  steam  turbine  station  at 
Westville.  generating  6,600  volts,  3-phase,  which  is  stepped 
up  to  33,000  volts  for  transmission.  At  the  substations  this 
voltage  is  stepped  down  and  delivered  from  the  synchronous 
converters  at  650  volts  to  the  third  rail. 

The  power  station  equipment  consists  of  3-2,000  kw. 
Curtis  turbo-generators,  with  the  necessary  auxiliary  units. 
Each  of  the  substations  is  equipped  with  two  750  kw.  syn- 
chronous converters,  with  space  for  an  additional  unit. 

Tlie  present  rolling  stock  equipment  consists  of  109 
motor-cars,  some  of  which  are  constructed  from  combina- 
tion baggage  and  smoking  cars,  and  others  for  mail  cars. 
F.acli  is  equipped  with  two  200-h.p.  motors  and  type  "M" 
antonialic   control.     The   standard   passenger   cars   have  a 
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weiglit  of  about  45  tons  and  a  seating  capacity  of  58  per- 
sons. 

The  operation  of  this  clcctrilied  steam  road  has  been 
most  satisfactory  in  every  way.  The  number  of  delays 
chargeable  to  electrical  equipment  has  been  less  than  G  per 
cent,  of  the  total  number  of  train  mintites  detention,  and  the 
increase  in  traffic  gained  by  tlie  use  of  multiple  unit  cars  in- 
stead of  steam  trains  has  enaljled  the  railroad  to  make  a  re- 
markable increase  in  the  number  of  passengers  carried,  on 
account  of  the  local  service  furnished  to  the  smaller  towns 
:',nd  the  high  speed  express  service  between  terminals. 

Great  Northern  Railway — Cascade  Tunnel  Electrification. 

One  of  the  most  unique  electrifications  in  tlie  country, 
and  the  only  road  to  use  three-phase  equipment  is  the  Cas- 
cade Tunnel,  on  the  Great  Northern  Railway,  near  the  sum- 
mit of  the  Cascade  Mountains,  in  the  State  of  Washington. 
Tliis  tunnel  is  14,000  feet  (3.65  miles)  in  length,  and  has  a 
uniform  grade  of  1.7  per  cent.  In  the  yards  at  each  end  of 
the  tunnel  are  grades  of  3.3  per^cent.  on  which  all  trains  must 
be  started. 

I'nder  steam  operation  this  tunnel  had  become  the  limit- 
ing feature  of  the  road.  Heavy  freight  trains,  requiring  from 
two  to  four  of  the  heaviest  locomotives,  could  not  operate 
trains  faster  than  from  seven  to  eight  miles  per  hour.  In  the 
tunnel  operation  was  still  more  difficult.  The  smoke  and 
steam  coated  the  rails  with  damp,  greasy  soot,  causing  the 
wheels  to  slip,  and  the  smoke  and  gases  made  operation  posi- 
tively dangerous  to  train  crews. 

The  electrification  involved  about  four  miles  of  route, 
with  six  miles  of  single  track,  including  sidings.  Power  is 
generated  in  a  5,000  kw.  hydro-electric  plant  at  Leavenworth, 
transmitting  3-phase,  35-cycle  current  at  33,000  volts  a  dis- 
tance of  about  30  miles.  The  contact  system  consists  of 
double  trolley  construction,  carrying  3-phase,  6,600  volts  a.c, 
using  the  rail  and  ground  return  for  the  third  conductor. 
These  overhead  wires  are  spaced  about  eight  feet  apart  in 
the  tunnel  and  five  feet  apart  in  the  yards.  Ordinary  pole 
trolleys  are  used  for  collecting  the  curent. 

There  are  four  electric  locomotives,  weighing  115  tons 
each,  all  of  which  is  on  the  driving  axles.  Three-phase  induc- 
tion motors  are  connected  by  twin  gears  to  each  axle,  and 
the  trucks  are  adequately  equalized  to  take  care  of  twisting 
strains.  These  motors  are  of  the  three-phase  induction  type, 
wound  for  a  primary  voltage  of  500,  the  rotors  being  equip- 
ped with  wound  secondaries  brought  out  through  collector 
rings.  There  are  13  steps  in  the  resistance  used  in  connec- 
tion with  the  rotor,  allowing  for  ample  speed  control.  The 
average  freight  train  hauled  weighs  approximately  2,000  tons, 
including"  both  steam  and  electric  locomotives.  On  down 
grades  the  induction  motors  automatically  return  power  to 
the  system  when  the  train  exceeds  the  normal  speed  of  about 
15.5  m.p.h. 

The  Great  Northern  has  the  distinction  of  being  the  first 
railroad  electrification  in  this  county  to  use  regenerative 
braking,  this  feature  having  been  in  very  successful  opera- 
tion for  more  than  six  years.  The  Norfolk  and  Western  has 
recently  begun  operation,  using  the  smae  principle,  and  the 
Chicago,  Milwaukee  and  St.  Paul  has  adopted  direct  current 
regeneration. 

This  installation  was  made  in  July,  1909,  and  since  that 
time  all  traffic  through  the  tunnel  has  been  handled  by  the 
electric  locomotives,  with  the  exception  of  delays  due  to  ava- 
lanches and  snowslides,  some  of  which  have  interrupted  traf- 
fic for  several  days  at  a  time. 

On  March  1,  1910,  an  avalanche  came  down  the  mountain 
through  the  yards  near  the  tunnel,  carrying  all  the  coaches  of 
two  trains,  with  two  steam  and  three  electric  locomotives, 
down  into  the  bottom  of  the  canyon,  from  300  to  400  feet 
away. 

The  electric  locomotives  were  untouched  for  about  three 
weeks  duing  the  task  of  clearing  the  line.  They  were  then 
taken  to  the  railway  companys'  shops  and  put  in  operating 


condition.  It  is  worthy  of  note  that  the  average  cost  of  re- 
pairs, including  labor  and  materials  on  the  three  electric  loco- 
motives, was  |96S  each,  while  the  expense  of  similar  repairs 
on  llie  two  sleani  engines  was  .$1,384  each. 

St.  Clair  Tunnel  Electrification. 

The  Grand  Trunk  I'iailway  in  May,  IDOis.  replaced  four 
steam  locomotives  of  100  tons  with  66-ton  electric  units, 
which,  as  a  rule,  are  used  in  sets  of  two.  During  the  period 
tliat  these  electric  units  have  been  in  service  no  failure  has 
yet  occurred  in  the  main  motors,  and  they  have  been  avail- 
able for  service  throughout  90  per  cent,  of  the  time.  The 
average  annual  cost  for  the  maintenance  of  the  four  steam 
locomotives  was  $21,173,  while  that  for  the  six  electrical  loco- 
motives has  been  $11,131.  The  average  cost  per  car  handled 
through  the  tunnel,  a  distance  approximately  five  miles,  by 
steam  locomotives,  was  36.6  cents,  as  against  17.3  cents  by 
electrical  locomotive,  although  the  capacity  of  cars  handled 
to-day  is  much  greater  than  the  capacity  of  those  of  1907  and 
1908.  The  cost  of  fuel  foi^the  steam  locomotives  was  .$42,000 
per  year,  whereas  the  average  cost  of  fuel  consumed  for  gen- 
crating  energy  for  the  electric  locomotives  is  $17,000  per  year. 
The  difference  in  cost  is  partly  due  to  the  fact  that  slack  coal 
is  now  used,  whereas  hard  coal  was  used  for  the  steam  loco- 
tives.  Power  is  supplied  from  one  plant  containing  two 
1,500  h.p.  turbo-generator  sets,  and  stokers  of  boilers  are  so 
controlled  that  their  operation  is  practically  controlled  auto- 
matically from  the  operation  of  locomotives  on  the  main  line. 

Detroit  River  Tunnel  Electrification. 

One  of  the  most  successful  electrifications  of  a  trunk  line 
steam  railroad  is  the  section  of  the  New  York  Central  system 
now  operating  under  the  Detroit  River.  The  two-track  tun- 
nel connecting  the  lines  of  the  Michigan  Central  Railroad 
terminating  at  Windsor,  Ont.,  and  those  in  the  United  States 
terminating  at  Detroit,  was  completed  in  1910,  and  since  that 
lime  all  trains  have  been  hauled  by  electric  locomotives 
through  the  tunnel  instead  of  being  ferried  across  the  river. 
Under  the  old  method  it  required  about  30  minutes  to  make 
the  crossing,  and  the  facilities  were  very  limited.  With  the 
tunnel,  however,  trains  pass  through  in  less  than  six  minutes, 
and  the  capacity  of  the  tracks  is  limited  only  by  the  length  of 
train  which  can  be  handled.  The  general  scheme  of  elec- 
trification includes  the  purchase  of  3-phase,  60-cycle  energy 
at  4,400  volts  from  the  Detroit  Edison  Company  and  trans- 
formation m  the  company's  substation  to  650  volts  d.c.  At 
this  voltage  current  is  fed  to  the  locomotives  through  an 
underrunning  protected  third  rail,  reaching  all  of  the  electri- 
fied tracks. 

The  substation  is  located  near  the  Detroit  end  of  the  tun- 
nel, and  contains  two  1,000  kw.  synchronous  motor  generator 
sets,  with  auxiliary  equipment  for  excitation  and  for  controll- 
ing a  313  cell  storage  battery  (capacity  630  amps,  for  eight 
hours,  and  momentary  discharges  up  to  11,000  amps.).  The 
control  equipment  is  so  arranged  as  to  reduce  the  peak  loads 
and  thus  obtain  a  practically  constant  load  at  unity  power 
factor. 

The  original  equipment  consisted  of  six  electric  loco- 
motives designed  for  hauling  both  freight  and  passenger  cars 
through  the  tunnel  and  also  for  switching  service  in  the 
yards.  Each  is  equipped  with  four  railway  motors  and  weighs 
300,000  pounds,  all  of  which  is  on  driving  axles.  The  service 
consists  of  hauling  an  1,800-ton  trailing  train  from  one  yard 
to  the  other,  negotiating  a  3  per  cent,  grade  when  two  loco- 
motives are  operated  multiple  unit.  The  second  order  of 
locomotives  placed  in  service  in  1914  consisted  of  four  simi- 
lar units,  each  weighing  340.000  pounds.  The  total  electrified 
trackage  now  in  operation  is  approximately  24  miles,  includ- 
ing yards  on  l)oth  sides  of  the  river  and  the  two-track  tunnel. 

Norfolk  and  Western  Railway. 

The  .elecfrification  of  30  milc,<  of  this  road  was  the  solu- 
tion of  the  problems  to  double  (lie  capacity  of  a  hilly  section 
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Willi  a  tunnel.  The  limit  in  capacity  by  the  use  of  the  heaviest 
steam  power  had  been  reached,  and  continual  delays  were 
being-  met  with  through  the  severe  starting  difficulties  on 
grades.  'J"he  latter  condition  arising  partially  through  neces- 
sary stops  for  coal'  or  water.  Twelve  electric  locomotives 
have  displaced  33  Mallet  locomotives,  and  have  increased  the 
average  speed  up  the  ruling  2.4  per  cent,  grade  from  6  to  14 
miles  per  hour.  The  principle  -of  braking-  by  regenerating 
power  has  proved  a  complete  success  on  this  railway.  The 
fact  that  the  speed  on  down  grades  is  constant  and  inflexible 
prevents  the  possibility  of  surges  in  the  train,  which  would 
result  in  broken  drawbars.  The  n-iain  electrical  feature  in 
this  electrification  was  the  application  of  the  polyphase  in- 
duction type  of  motor  to  locomotive  axles  and  the  use  of  a 
converter  on  each  locomotive  so  as  to  permit  operation  by 
single-phase  alternating  current,  and  thus  permit  of  the  ad- 
vantages "of  a  single  trolley  wire.  Trains  are  operated  with 
one  locomotive  hauling  and  a  pusher  on  the  heavier  grades. 
The  method  of  starting  is  for  engineer  on  the  head  locomo- 
tive to  release  brakes  and  let  the  slack  run  back.  As  soon  as 
the  engineer  on  the  pusher  feels  the  resulting-  blow  he  applies 
power  and  holds  the  train  till  the  front  man  gets  under  way. 
This  method  is  due  to  the  two  men  not  being  able  to  signal, 
due  to  curves  and  tram  length,  and  works  out  very  satisfac- 
torily. 

Suburban  Lines  of  the  Southern  Pacific  Company— Oakland, 
Alameda  and  Berkeley  Divisions. 

The  suburban  lines  of  the  Southern  Pacific  Railroad 
Company,  in  the  immediate  vicinity  of  San  Francisco,  were 
changed  over  from  steam  to  electric  operation  in  1911.  The 
electrified  district  includes  what  is  known  as  the  -Oakland, 
Alameda  and  Berkeley  Divisions,  which  carry  the  heavy  sub- 
urban traffic  from  the  ferries  to  the  residential  districts. 

Power  is  generated  for  this  system  in  an  oil-burning 
steam  station  located  at  Fruitvale,  the  generating  units  con- 
sisting of  two  5,500  kw.  turbo-generator  sets  delivering  3- 
phase,  25-cycles.  Power  is  transmitted  at  13,200  volts  to  two 
outlying  substations,  the  third  being  located  in  the-  power 
house.  Each  of  the  substations  is  equipped  with  two  unit 
synchronous  converter  sets  operating  two  in  series  for  1,200 
volts.  Each  of  these  sets  is  of  1,500  kw.  capacity,  there  being 
in  all  ten  double  units  in  the  three  substations. 

The  rolling  stock  equipment  consists  of  81  all-steel  mul- 
tiple unit  cars,  each  equipped  with  four  145-h.p.  600/1,200- 
volt  motors.  Trains  of  from  two  to  twelve  cars,  made  up  of 
motor  cars  and  trailers,  are  operated,  depending  upon  the 
demands  of  the  traffic. 

The  contact  system  on  the  Southern  Pacific  lines  is  of  a 
flexible  type,  built  for  the  use  of  pantograph  trolleys. 

Pennsylvania  Railroad. 

In  addition  to  the  direct  current  third-rail  electrification 
of  its  New  York  entrance,  this  railway  has  recently  electri- 
fied snrburban  lines  operating  out  of  the  Philadelphia  Broad 
Street  Station.  This  station  when  completed  in  1881,  con- 
lained  8  tracks  and  handled  160  trains  each  day,  with  18  tains 
in  the  rush  hour.  Tn  1910  tracks  had  been  increased  to  16 
and  trains  to  574,  with  53  in  the  rush  hour.  Electrification 
has  given  relief  by  reducing  the  train  movements,  averaging 
from  4  to  15  down  to  2-,  This  was  achieved  by  the  use  of  93 
motor  cars.  Up  to  the  present  trains  of  these  cars  are  only 
running  on  one  division,  but  this  will  shortly  be  increased, 
ft  is  found  due  to  the  higher  rate  of  acceleration  possible 
lhat  these  trains  can  be  more  quickly  despatched  and  have 
permitted  reducing  ruiinin.g  time  considerably.  Each  car  has 
;j/225  h.]).  motors,  and  an  eight-car  train  i>  found  to  draw 
I'l.SOO  h.i).  when  accelerating.  The  fiuctuati(in>,  in  power  de- 
iiiaiul  for  present  service  varies  from  ^;t,(IO(i  h.p.  to  zero, 
.-ivcragiii.g  H.OOO  h.]!.  \n;y  hour  during  the  ni^h  peiiml.  The 
jiovvcr  demand  in  this  service  is,  therefore,  not  only  consider- 


able, but  very  fluctuating.  Power  service  is  purchased  iwm 
the  Philadelphia  Electric  Company. 

Butte,  Anaconda,  and  Pacific  Railway. 

The  Butte,  .Vnaconila  and  Pacific  Raih\ay,  which  began 
electrical  operation  in  I'.M:;,  is  in  many  waj's  vuv  ni  the  most 
remarkable  examples  of  electric  train  haulage  in  this  coun- 
try. While  previous  examples  of  steam  road  electrilication 
have  been  equipped  for  various  reasons,  either  tunnel  and 
terminal  operation  or  for  high  speed  suburban  service,  this 
road  was  electrified  purely-  lor  reasons  of  economy.  The 
results  of  this  changeover  have  amply  justified  the  initial 
cost  of  the  electrification,  a  comparison  of  operating  results 
during-  the  first  six  months  of  electrification  showing  a  sav- 
ing of  an  amount  equal  to  20  per  cent,  of  the  initial  cost,  not 
allowing  any  sah  age  for  steam  engines  released. 

The  electrilied  tracks  of  this  company  consist  of  30 
miles  of  route  between  the  mines  at  Butte  and  the  smelters 
at  Anaconda  and  about  114  miles  on  a  single  track  basis. 
Power  is  purchased  from  the  Montana  Power  Company's  ex- 
tensive system  at  2,300  volts,  60  cycles,  and  is  transformed 
by  motor  generator  sets  to  2,400  volts  direct  current  for  use 
on  the  trolley.  There  are  two  substations,  one  located  at 
Butte  and  the  other  at  Anaconda,  both  of  these  being  in- 
stalled in  the  existing  transformer  stations  of  the  power  com- 
pany. 1"he  initial  rolling  stock  included  15  freight  and  2 
passenger  locomotives,  and  8  additional  locomotives  have 
since  been  purchased  to  take  care  of  the  heavy  increase  in 
traffic. 

The  freight  traffic  consists  largely  of  transfer  of  copper 
ore,  and  at  present  amounts  to  more  than  6,000,000  tons  per 
year.  This  material  is  handled  in  steel  ore  cars,  having  a 
capacity  of  about  50  tons  each.  The  weight  of  train  hauled 
over  the  main  line,  including  a  .3  per  cent,  grade,  frequcntlj' 
reaches  5,000  tons  trailing. 

Fj'ght  ])assenger  trains  per  day  are  operated  between 
ButJc  and  Anaconda,  each  consisting  of  from  three  to  five 
passenger  and  baggage  cars. 

The  overhead  construction  on  this  system  is  made  espe- 
cially flexible  by  the  use  of  loop  hangers,  which  allow  the 
contact  wire  to  rise  without  lifting  the  weight  of  the  messen- 
ger. There  also  may  be  other  novel  features  in  the  switch- 
ing yards  and  at  street  railway  crossings. 

The  eminently  successful  operation  of  this  initial  2,400- 
volt  railway  was  largely  influential  in  the  decision  of  the  Chi- 
cago, Milwaukee  and  St.  Paul  I^ailway  to  electrify  its  moun- 
tain divisions  at  3,000  volts  direct  current. 

Chicago,  Milwaukee  and  St.  Paul  Rail-way  Transcontinental 
Electrification. 

The  Chicago,  Milwaukee  and  St.  Paul  electrification  dif- 
fers from  all  previous  projects  of  this  kind,  in  that  the  trans- 
continental lines  involved  embrace  four  complete  engine  divi- 
sions .as  operated  by  steam  locomotives.  None  of  the  exist- 
ing- electrifications  on  trunk  line  railways,  either  in  this  coun- 
try or  in  Europe,  have  included  more  than  one  engine  divi- 
sion. For  this  reason  there  has  been  no  opportunity  for 
interchange  of  spare  locomotives  and  no  possibility  of  ma- 
terially reducing-  the  number  of  spare  steam  locomotives  re- 
quired for  the  operation  of  the  system. 

The  Missoula  and  Rocky  Mountain  Divisions  of  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway  include  440  miles  of 
route,  embracing  approximately  650  miles  of  single  track  lying 
between  Harlowton,  Montana,  on  the  east,  and  Avery,  Idaho, 
on  tlie  west.  This  r(jad  is  one  of  the  main  transcontinental 
highways  of  the  country,  and  the  divisions  being  electrified 
contain  the  niost  serious  .grades  encountered  on  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  between  Chicago  and  the 
coast.  Under  steam  operation  these  four  divisions  required 
103  steam  locomotives  of  the  heaviest  types,  ;ind  e\'eii  with 
lliis  iinniber  nf  engines  (he  schedule  was  maintained  with  dif- 
lieully.     In  the  winter,  when  temperatures  range  as  low  as 
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II)  tu  50  degrees  below  zero,  it  extremely  difficult  to  keep 
.sli'ain  locomoiives  in  opcraiion.  It -is  no  uncommon  occur- 
rence to  lind  several  locomotives  stalled  during  cold  weather, 
with  fires  drawn  and  water  removed  from  the  boiler,  owing 
to  the  freezing  of  some  of  the  piping  which  is  exposed  to 
the  weather.  Furthermore,  it  has  been  found  that  after  haul- 
ing a  train  over  a  H2-mile  division  for  about  three  days  in 
succession  it  is  necessary  to  put  the  locomotive  into  the 
shops  for  a  day's  overhauling. 

The  electrical  equipment  for  this  electrincation  mciudes 
43  main  line  passenger  a-nd  freight  locomotives  and  two 
switchers,  and  experience  with  electric  locomotives  on  the 
iirst  two  divisions  seems  to  indicate  that  these  locomotives 
will  be  amply  sufficient  to  take  care  of  the  present  traffic  and 
normal  increase  within  the  next  few  years.  In  addition,  it  is 
probable  that  trains  will  be  operated  much  more  nearly  on 
schedule  time  and  with  less  damage  to  equipment  owing  to 
accidents.  In  the  operation  of  the  first  division  it  has  been 
found  that  one  electric  is  capable  of  easily  replacing  three 
steam  engines,  and  possibly  four,  when  other  divisions  are 
put  in  operation.  The  reasons  for  the  much  greater  capacity 
of  the  electric  locomotives  per  unit  are:  First,  ability  to  oper- 
ate a  large  per  cent,  of  the  34  hours  with  minor  inspections; 
and,  second,  ability  to  haul  equivalent  trains  at  approximately 
double  the  speed  of  the  steam  locomotives.  Many  other  ad- 
vantages may  be  mentioned  which  tend  to  increase  the  capa- 
bility of  the  electric  locomotive  as  compared  with  the  steam. 
Not  the  least  of  these  is  the  regenerative  braking  feature, 
which  relieves  the  brakes  of  a  large  portion  of  the  wear  and 
iieating  due  to  holding  heavy  trains  on  severe  grades. 

The  440  miles  of  route  involved  in  this  electrification  vvill 
be  fed  from  fourteen  substations,  located  at  points  averaging 
33  miles  apart,  each  station  receiving  power  from  the  Mon- 
tana Power  Company's  system  at  100,000  volts  and  trans- 
forming to  3,300  volts  for  synchronous  motor  generator  sets. 
These  sets  are  of  the  three  unit  type,  consisting  of  a  syn- 
chronous motor  and  two  1,500-volt  d.c.  generators  con- 
nected permanently  in  series  to  deliver  3,000  volts  to  the  trol- 
ley. Each  station  contains  either  two  or  three  of  these  sets, 
there  being  a  total  of  33  sets  in  the  14  substations.  Two 
small  generators,  one  on  each  end  of  the  set,  furnish  excit- 
ing current  for  the  main  fields  of  the  generators  and  for  the 
revolving  field  of  the  motor.  The  substation  equipment  is 
so  arranged  that  in  case  the  regenerated  power  sent  back  by 
the  locomotives  exceeds  that  being  used  nearby  the  motor 
generator  sets  will  operate  inverted,  and  thus  return  excess 
energy  to  the  transmission  system  and  thence  to  other  sub- 
stations requiring  power.  Measuring  instruments  are  ar- 
ranged to  credit  the  amount  of  this  returned  energy  to  the 
railway  company.  Each  of  the  substations  is  in  charge  of 
three  operators,  working  on  eight-hour  shifts,  and  these  men 
are  at  all  times  under  the  direction  of  the  train  and  power 
despatcher,  who  gives  instructions  for  the  operation  of  the 
station.  Two  model  bungalows  have  been  built  by  the  rail- 
way company  at  each  station  for  housing  the  operators. 

As  above  mentioned,  electric  power  is  received  at  100,000 
volts,  60  cycles,  from  the  transmission  network  of  the  Mon- 
tana Power  Company,  operating  numerous  hydro-electric 
plants  in  various  parts  of  the  state. 

The  largest  of  these  stations  are  located  at  Great  Falls 
and  at  Thompson's  Falls.  In  order  to  insure  power  supply 
at  all  times  there  are  several  feeding-in  plants,  and  the  rail- 
way company  maintains  a  separate  100,000-volt  transmission 
line  the  entire  length  of  the  electrification. 

One  of  the  most  completely  equipped  hydro-electric 
plants  on  this  system  is  the  Volta  plant,  in  the  Great  Falls  of 
the  Missouri  River.  This  station  at  present  contains  four 
100.000  kw.  vertical  generators  and  two  additional  units  are 
being  installed.  The  available  head  at  this  point  in  the  Mis- 
souri River  is  1.'").'')  feet,  and  Ihe  supply  of  water  at  all  tiiuos  is 
ample. 


1  he  main  line  loccjuioti ves,  a  nuiiiljcr  of  which  arc  now 
in  service,  have  a  total  weight  of  383  tons,  with  221  tons  on 
the  driving  axles.  The  cab  consists  of  two  similar  sections, 
extending  practically  the  full  length  of  the  locomotive.  The 
freight  and  passenger  locomotives  are  similar  in  all  respects, 
except  that  passenger  locomotives  are  provided  with  a  gear 
ratio  permitting  the  operation  of  800-ton  trailing  trains  at  ap- 
proximately 60  m.p.h.,  and  are  furthermore  equipped  with  oil- 
fired  steam  boilers  for  heating  the  trailing  cars.  Each  loco- 
motive carries  eight  430  h.p.  motors  each  geared  to  a  driving 
axle  with  twin  gears.  These  motors  are  designed  to  operate 
at  1,500  volts  per  commutator,  two  motors  being  permanently 
connected  in  series  across  the  3,000-volt  circuit.  The  tractive 
•  iTort  availaljle  for  starting  trains  is  approximately  135,000 
pounds  at  30  per  cent,  co-efficient  of  adhesion,  and  the  con- 
tinuous tractive  efifort  of  the  freight  locomotives  is  71,000 
pounds.  In  addition  to  the  eight  driving  axles,  each  half  of 
the  locomotive  carries  a  two-axle  guiding  truck,  which  sup- 
ports approximately  30  tons  weight.  The  motors  are  ven- 
tilated by  a  forced  draft  from  a  blower,  which  is  driven  from 
the  control  motor  generator  set  located  in  the  cab  of  the 
locomotive. 

One  of  the  most  distinctive  features  of  this  electrifica- 
tion is  the  regenerative  braking  on  the  locomotives,  which 
l)ermits  the  return  of  energy  to  the  system  .on  descending 
grades  instead  of  checking  the  speed  of  the  train  by  means 
of  the  air  brakes.  The  amount  of  braking  is  directly  under 
the  control  of  the  engineer,  and  the  air  brakes  are  relie^'ed  of 
l)ractically  all  service  except  when  bringing  the  train  to  a 
final  stop.  It  should  be  understood  that  when  braking  a 
train  by  the  regenerative  method  there  is  no  overheating,  as 
in  the  case  with  air  brakes,  and  consequently  there  is  a  ma- 
terial reduction  in  the  wear  on  brake  shoes,  tires,  and  rails. 
In  addition  to  this,  the  air  brakes  will  always  be  in  good  con- 
dition when  required  for  emergency  service,  and  delays  due 
to  excessive  wear  will  be  greatly  reduced.  In  actual  practice 
it  has  been  found  that  a  large  portion  of  the  power  regen- 
erated by  trains  on  descending  grades  is  used  up  by  other 
trains  taking  power,  on  the  level  or  ascending  grades.  In 
some  cases  when  there  is  no  train  available  for  absorbing  the 
excess  energy  the  power  is  taken  up  by  one  or  more  sub- 
stances and  returned  to  the  transmission  system  connecting 
the  several  substations. 

During  the  early  part  of  December,  1915,  an  interesting 
comparative  exhibition  was  staged  by  the  Chicago,  Milwau- 
kee and  St.  Paul  Railway  for  the  purpose  of  showing  promin- 
ent officials  the  comparative  capabilities  of  steam  and  electric 
locomotives.  The  observation  party  was  stationed  at  Janney 
Substation,  on  the  western  slope  .of  the  Rocky  Mountains, 
and  about  midway  on  the  1.66  per  cent,  ascending  grade.  The 
first  train  sent  up  the  hill  was  hauled  by  one  of  the  382-ton 
electric  locomotives,  assisted  by  a  similar  unit  acting  as  a 
pusher.  The  train  consisted  of  48  cars,  weighing  approxi- 
mately 3,000  tons  trailing,  and  negotiated  the  grade  very  eas- 
ily at  about  16  miles  per  hour.  Following  this  was  a  second 
train,  hauled  by  two  Mikado  type  steam  locomotives  and  one 
Mallet  steam  puther.  The  steam  train  consisted  of  37  cars, 
weighing  about  2,300  tons,  and  difficulty  was  encountered  in 
making  the  grade  at  a  speed  of  from  9  to  10  miles  per  hour. 
Upon  completion  of  the  test  President  Earling  indicated  his 
entire  approval  of  the  electrical  equipment,  and  gave  instruc- 
tions for  putting  it  into  regular  service  immediatelv. 

It  may  be  safely  concludecj  that  there  are  important  eco- 
nomical and  expedient  reasons  why  the  number  of  electrifica- 
tions will  continue  to  increase  rapidly,  and  especially  in  our 
own  country,  with  its  numerous  waterpowers.  the  ever-in- 
creasing cost  of  coal,  and  growth  of  population. 


Tlie  town  of  Greenfielcl  Park.  P.O.,  dii  ilie  snuih  shore, 
opposite  Montreal,  propose  to  install  a  system  of  electric 
lighting,  and  are  selling  $25,000  bonds  for  this  purpose. 
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A  New  Slogan  for  the  Electrical  Contractor- 
Stumbling  Blocks  in  the  Industry— Organ- 
ization Means  Results  and  It's  Results 
We  Are  All  After. 

The  subject  I  am  requested  to  bring  before  you  is  that 
new  preparedness  slogan  that  seems  to  be  in  the  air — 25-20 — 
forgetting  the  original  slogan  of  15-25.  It  is  with  great  plea- 
sure that  I  accept  the  request,  for  this  15-20 — or,  rather,  25- 
20 — preparedness  movement  is  a/  pet  hobby  of  mine.  The 
reason  may  be  that  I  need  it  more  than  some  of  my  com- 
petitors; but,  nevertheless,  it  is  conceded  that  a  number  of 
electrical  contractors  in  San  Francisco  and  Oakland  are  fol- 
lowing the  new  slogan. 

Now,  gentlemen,  don't  misconstrue  what  I  say,  and  think 
that  some  of  us  get  together  and  agree  that  25-20  should  be 
the  per  cent,  added  to  our  cost.  Such  is  not  the  case.  It  is 
merely  the  idea  of  George  Sittman,  and  practised  by  him.. 
Capps  Kinney,  who  likes  a  dollar  as  well  as  any  of  us,  says: 
"It's  a  good  thing,  and  I  am  going  to  follow  it."  Butte, 
Reid,  Fortini,  and  all  the  rest  of  them,  not  being  overbur- 
dened with  a  million  or  more  to  their  credit  in  the  bank,  are 
all  of  the  same  opinion.  The  first  thing  you  know  when  you 
make  up  your  estimate  on  a  job  it'll  be  second  nature  with 
you  to  add  25  per  cent,  overhead  to  your  bid  and  20  per  cent, 
profit. 

This  may  look  unreasonable  to  some,  and  say  it  can't  be 
done;  that  it  is  a  hold-up  game,  and  all  the  like  of  that.  I 
disagree  with  anyone  who  says  this,  and  I  will  cnallenge  any- 
one who  tells  me  that  it  is  too  great  a  percentage  to  add  in 
our  business. 

Have  you  ever  looked  into  the  general  contractor's  game 
as  far  as  his  overhead  is  concerned?  Isn't  it  true  the  general 
contractor  makes  you  and  the  other  crafts  carry  practically 
all  his  overhead  on  a  job?  All  he  does  is  to  take  the  figures 
and  make  up  his  bid.  All  he  has  invested  is  in  the  rental  of 
some  office.  He  might  also  have  a  bookkeeper  to  take  care 
of  his  books.  Now,  that  man's  overhead  is  not  one-half  cf 
yours,  and  as  the  amount  of  money  he  turns  over  is  consider- 
ably larger,  he  can  easily  be  satisfied  with  the  smaller  per- 
centage, especially  as  you  carry  part  of  his  overhead,  the 
plumber  carries  another  part,  and  so  on  down  the  line.  There 
might  be  some  exceptions  to  the  above  sta'lcment,  but  they 
are  very  few.  Overhead  in  the  electrical  contracting  game 
has  never  been  seriously  taken  into  consideration  by  any 
contractor  in  this  section,  and  it  is  a  crime  to  see  large  jobs 
go  with  about  5  or  10  per  cent  added  to  the  cost.  Still,  it 
wouldn't  be  so  bad  if  the  cost  figured  would  be  the  true  cost, 
but  as  a  rule  there  are  so  man^  items  forgotten — for  instance, 
the  cost  of  bond,  liability,  interest  on  money  borrowed,  in- 
spection, etc. — that  by  the  time  the  job  is  comiilctcd  you  are 
another  step  nearer  business  suicide. 

I  am  convinced  that  25  per  cent,  ovfrlicad  and  20  ])er 
cent,  profit  a:re  absolutely  essential  in  our  business.  A  busi- 
ness that  lias  so  iiiany  angles  ^and  details  attached  to  it,  that 
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requires  such  a  large  amount  of  attention  as  ours,  cannot  be 
successful!}'  handled  unless  25-20  per  cent,  is  added  to  each 
job.  Think  for  a  minute.  Call  to  your  mind  any  fair-sized 
job.  Your  overhead  began  when  you  figured  the  job,  and 
kept  on  running  until  the  job  was  accepted,  and  then  some. 
In  nearly  all  cases  the  electrical  man  is  first  and  last  on  the 
job.  Now  take  that  same  job  completed,  with  5  or  10  per 
cent,  added  to  your  cost,  and  sum  up  for  yourself.  Be  honest 
with  yourself.  You  will  find  that  you  lost  money.  If  you  are 
doing  your  own  estimating  and  other  work  at  your  place  of 
business,  for  which  you  would  have  to  pay  dearly,  it  is  not 
only  right,  but  it  is  proper  to  add  this  to  your  cost.  Never 
think  that  the  hundred  or  two  hundred  dollars  that  you  may 
pay  yourself  represents  profit.  It  is  nothing  else  than  over- 
head, and  should  be  considered  as  such.  We  hear  so  many 
small  electrical  contractors  say  that  they  have  no  overhead. 
They  will  tell  you  that  they  have  their  place  of  business  in 
their  own  home;  they  have  no  rent,  no  bookkeeper  or  steno- 
grapher; that  their  wives  are  taking  care  of  those  features, 
and  they  have  no  estimators  or  superintendents,  etc.  Now, 
don't  you  honestly  believe  that  the  electrical  contractor  wlio 
tells  you  all  this  is  fooling  himself  and  just  kidding  himself 
along  It  is  just  this  type  of  men  who  are  hard  to  convince 
about  associations.  They  are  the  stumbling  block  to  the  suc- 
cess of  the  industr}-  and  dangerous  to  our  business. 

Queering  the  Business. 

There  is  a  great  amount  of  business  that  men  of  such 
caliber  queer  and,  instead  of  their  joining  their  craft  associa- 
tion, so  they  may  be  taught  how  to  figure  overhead  and  profit, 
they  stay  on  the  outside  and  keep  on  demoralizing  the  busi- 
ness. There  seems  to  be  only  one  way  of  convincing  such 
people  that  they  should  join  the  association,  and  that  is 
through  the  efforts  of  the  architects  and  general  contractors. 
We  have  outgrown  our  short  pants,  and  are  ready  to  wear 
men's  clothes,  and  you  can  all  rest  assured  that  there  will  be 
no  going  backward.  San  Francisco  has  an  electrical  con- 
tractors' association  that  intends  to  do  things  and  do  them 
right.  San  Francisco  contractors  are  enthusiastic  over  this 
preparedness  slogan,  and  there  isn't  the  slightest  doubt  in  my 
mind  they  will  never  go  back  to  the  old,  demoralized  condi- 
tion. Now,  what  brought  about  all  this  enthusiasm?  Noth- 
ing else  but  confidence  in  one  another  and  knowing  how  to 
figure  correctly. 

It  has  been  demonnstratcd  of  late  that  it  can  be  done,  and 
if  there  are  any  "doubting  Thomases"  in  this  hall  to-night  I 
will  try  to  convince  them  they  must  get  25-20  if  they  want  to 
be  successful  business  men.  Why  shouldn't  the  electrical 
contractors  become  independent,  the  same  as  other  business 
men?  I  say  that  they  should.  But  have  they  in  the  past? 
They  have  not.  Take  some  of  our  craft.  Don't  you  think  it 
is  a  pity  to  see  them  back  working  for  someone  in  their  old 
days,  when  they  should  have  enough  of  the  earthly  blessings 
to  take  it  easy  for  the  rest  of  their  lives?  What  does  the 
average  electrical  contractor  contribute  towards  the  security 
of  his  family?  Nothing.  Tie  cannot  oven  afiford  to  educate 
his  children  pro^jcrly. 

Now,  brother  contractors,  have  you  ever  thought  of  the 
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game  from  (he  btaiirlpDiiU  Jusl  men tii Died?  1  lliiiik  -iiul.  I 
think  it  is  about  time  for  all  of  us  to  try  and  make  some 
money  in  our  business.  The  past  ought  to  be  a  lesson  to  all 
of  us,  and  we  certainly  should  have  learned  from  past  experi- 
ence that  we  must  do  something  to  better  our  social  and  fin- 
ancial condition.  There  is  only  one  way  of  doing  this.  We 
must  work  together  and  have  confidence  in  each  other.  On 
figuring  jobs  add  the  proper  percentage.  Associations  can- 
not be  built  up  in  a  day,  for  if  they  spring  up  like  a  mush- 
room they  will  die  the  death  of  one.  San  Francisco  can  be 
proud  of  its  association  of  electrical  contractors  and  dealers, 
and  the  San  Francisco  local  even  now  would  not  be  success- 
ful if  it  were  a  one-man  affair.  But  all  its  members  deserve 
credit.  They  are  all  workers,  and,  what  further  counts,  they 
work  in  harmony.  It  is  not  necessary  for  me  to  explain  what 
it  means  when  a  whole  body  works  as  a  unit.  Where  there  is 
a  unit  there  is  organization.  Where  there  is  organization 
there  is  action.  Where  there  is  action  there  must  be  results. 
Now,  results  are  what  we  are  all  after.  Those  that  are  not 
affiliated  with  an  organization  cannot  hope  for  results. 

In  closing  my  remarks,  I  again  would  like  to  impress 
upon  all  contractors  here  assembled  that  they  should  forget 
little  old-time  grievances.  Be  square  with  yourself  and  you 
cannot  be  any  other  way  with  your  competitor.  See  your 
competitor,  talk  with  him,  have  lunch  with  him  once  in  a 
while,  and.it  will  not  be  long  before  results  will  show  up,  not 
only  in  your  business  but  also  in  your  competitor's. 

Finally,  I  would  like  to  suggest  to  those  contractors  who 
are  still  on  the  fence  that  they  should  get  into  the  association 
with  us;  work  with  us,  and  I  am  positive  if  they  do  this  they 
will  gradually  become  good  working  members  and  be  a  credit, 
not  only  to  the  association,  but  to  the  electrical  industry. 


Toronto  Electrical  Inspection  Notice 

The  .Electrical  Inspection  Department  of  the  city  of 
Toronto  has  sent  out  letters  to  manufacturing  establish- 
ments and  the  owners  of  large  buildings,  chiefly  where  the 
owners  have  their  electrical  work  attended  to  by  their  own 
men,  calling  attention  to  the  regulation  contained  in  the 
Power  Commission  Act  requiring  a  permit  in  writing  before 
any  alterations  or  additions  are  made  to  the  wiring.  The 
letter  points  out,  however,  that  since  a  strict  interpretation 
of  this  rule  might  work  hardship  in  certain  cases,  a  special 
arrangement  is  being  offered  whereby  an  annual  fee  is  paid 
which  entitles  the  owner  to  regular  monthly  inspection — 
this  inspection  to  be  made  whether  any  work  has  been  done 
or  not.  This  arrangement  will,  no  doubt,  be  taken  advantage 
of  by  many  of  the  larger  establishments  throughout  the  city. 
The  letter  reads  as  follows: — 

Electrical  Inspection  Department, 
District  of  Toronto 

December  30th,  1916. 

Gentlemen: — 

We  desire  to  draw  your  attention  to  the  provisions  of 
the  Power  Commission  Act  which  requires  that  all  firms, 
individuals  or  others  apply  to  the  Electrical  Inspection  De- 
partment and  obtain  a  permit  in  writing  before  in  any  way 
altering  or  adding  to  any  existing  electrical  installation  or 
installing  new  wiring;  also  violation  of  this  regulation  is 
l)unishable  by  law. 

In  manufacturing  establishments  and  other  large  build- 
ings where  the  owners  employ  engineers  or  local  electricians 
to  attend  to  their  electrical  repairs,  alterations  or  additions, 
this  rule  might  become  a  hardship,  as  under  a  strict  inter- 
pretation thereof  they  would  be  obliged  to  take  out  a  permit 
for  every  change  or  addition.  In  order  to  overcome  this 
difficulty,  a  special  arrangement  is  being  offered,  whereby  an 
annual  inspection  fee  can  be  paid,  entitling  the  owner  of  the 
premises  to  a  regular  monthly  inspection.  These  annual  in- 
spection fees  are  based  on  the  number  of  employees  in  the 
case  of  factories,  and  in  other  buildings  will  be  commensurate 


with  llie  amiHiiit  iii  vvoik  likely  involved.     i  lie  inininiuni  an 
iiual  fee  for  this  service  is  -IlIO.    That  will  be  in  a  factory 
where  not  over  one  hundred  employees  are  engaged. 

We  will  be  glad  to  discuss  this  question  with  your  firm 
at  your  convenience,  and  will  endeavor  to  have  one  of  our 
inspectors  call  on  you  in  the  near  future;  but,  in  the  mean- 
time, if  you  decide  to  enter  into  this  arrangement  it  may 
be  started  any  time  by  calling  at  the  Electrical  Inspection 
Department  Office,  201  Temple  Building,  Toronto. 

This  arrangement  has  already  been  adopted  by  a  large 
number  of  manufacturers  and  has  been  highly  commended, 
and  even  if  there  was  no  work  done  at  all  during  the  month, 
the  inspector  would  nevertheless  go  over  the  installation  and 
report  any  inherent  defects  which  might  develop,  and  draw 
the  attention  of  the  management  or  owner  to  any  danger 
created  thereby. 

If  you  desire  further  particulars  regarding  this  matter 
full  information  and  advice  will  be  given  upon  application  to 
the  undersigned. 

(Signed)  A.  G.  Hall, 

District  Inspector. 


Cornwall  Awards  Contract  for  Motor  Driven  Pumps 

The  Turbine  Equipment  Compa'hy  have  obtained  a  con- 
tract from  the  town  of  Cornwall  to  supply  and  install  two  10 
in.  De  Laval  single-stage  pumps,  each  of  which  will  have  a 
capacity  of  three  and  a  half  million  gallons  a  day  against  180 
ft.  head  when  operating  individually;  seven  million  gallons  a 
day  against  180  ft.  head  when  operating  in  parallel,  and  four 
and  a  half  million  gallons  a  daj^  against  310  ft.  head  when 
connected  up  in  series.  This  installation  is  somewhat  unique, 
inasmuch  as  the  pumps  will  be  driven  by  hydraulic  turbines; 
these  will  be  supplied  by  the  William  Kennedy  Company,  of 
Owen  Sound.  The  speed  of  these  turbines  will  be  300  r.p.m., 
and  to  enable  a  speed  of  1,650  r.p.m.  being  attained  on  the 
pumps  a  set  of  De  Laval  double  helical  reduction  gears  will 
be  installed  between  each  turbine  and  pump. 


Courtesy  "National  Electrical  Contractor" 
The  well  "Done"  Electrical  Contractor. 
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Wire  Sizes  for  Electric  Ranges 

The  Boston  Edison  Company  have  issued  a  card  schedule 
showing-  sizes  of  wires  to  be  used  for  connecting  up  electric' 
ranges,  the  schedule  including  capacities  from  1  to  30  kilo- 
watts. The  directions  for  using  the  table  are,  first,  to  deter- 
mine the  total  load  in  kilowatts  and,  if  this  is  an  odd  value, 
use  the  next  higher.  Next  measure  the  length  of  the  run 
from  the  service  entrance  switch  to  the  load,  find  this  figure 
on  a  table  opposite  the  given  load,  and  the  head  of  this 
column  represents  the  smallest  size  of  wire  allowable.  This 
table  will  be  found  very  useful  by  contractors  installing;  elec- 
tric ranges.    A  copy  of  this  schedule  is  reproduced  below: 


Load 

No.     No.  No. 

No. 

No 

No. 

No. 

in  kw. 

14       13  10 

8 

6 

4 

3 

1.0 

191      304  484 

770 

1330 

1940 

3100 

1.5 

137      303  333 

513 

815 

1390 

3060 

3.0 

95      153  343 

385 

610 

970 

1550 

3.5 

76      131  193 

308 

488 

775 

1340 

.3.0 

63      101  161 

350 

400 

647 

1030 

3.5 

87  138 

330 

349 

555 

886 

4.0 

76  131 

193 

305 

485 

775 

4.5 

107 

171 

371 

431 

690 

5.0 

96 

154 

344 

388 

630 

5.5 

88 

140 

333 

353 

564 

6.0 

138 

303 

333 

517 

6.5 

118 

188 

398 

477 

7.0 

110 

174 

377 

443 

7.5 

103 

163 

358 

414 

8.0 

153 

343 

388 

8.5 

143 

338 

365 

9.0 

135 

315 

344 

9.5 

138 

304 

336 

10.0 

DIRECTIONS 

133 

194 

310 

10.5  1. 

Find     total     load  in 

116 

185 

395 

11.0 

kw. 

111 

176 

•  383 

11.5  3. 

If  odd  value,  use 

168 

370 

13.0 

next  higher. 

161 

358 

13.5  3. 

Measure  actual 

distance  in 

155 

348 

13.0 

feet  along  run  from  load  to 

149 

339 

13.5 

service  entrance 

switch 

143 

330 

14.0  4. 

Opposite  load  from  table  find 

138 

331 

14.5 

smallest     size    wire  allow- 

133 

314 

15.0 

able  for  that  distance. 

139 

206 

15.5- 

300 

16.0 

194 

16.5 

EXAMPLE 

188 

17.0 

5  kilowatts,  100  feet 

183 

17.5 

Opposite  5  kw.  find  distance  next 

177 

18.0 

larger,  it  being 

in  this 

case 

154. 

173 

18.5 

At  head  of  this  coin 

mn  note 

167 

19.0 

wire  size.    The  result 

is  No.  8. 

163 

19.5 

159 

30.0 

155 

Toronto  Electrical  Contractors  Dine 

On  Wednesday  evening,  December  13tli,  the  electrical 
iimtractors  of  Toronto  held  their  second  fortnightly  dinner 
at  the  Hotel  Carls-]\ite.  The  guests  of  the  evening  were 
Ca))tain  Matheson  and  Lieutenant  Armer,  of  the  Canadian 
iMigincers.  Capt.  Matheson,  who  went  over  to  France  with 
the  Second  Field  Company,  First  Canadian  Divisional  Engi- 
neers, has  seen  service  in  the  trenches  for  about  eighteen 
months.  Last  year  the  captain  was  awarded  the  military 
cross  for  outstanding  work  in  the  battles  of  Ypres,  Festu- 
bcrt,  and  Givinchy.  Having  been  wounded,  he  is  now  in 
("anada  on  sick  leave,  and  is  lecturing  the  various  battalions 
of  this  military  district  on  the  subject  of  trench  warfare. 
After  having  heard  in  the  past  two  years  so  many  accounts 
of  this  trench  warfare  in  general  terms  it  was  enlightening  to 
hear  a  definite  description,  in  concrete  terms,  by  a  man  who 
has  had  charge  of  the  actual  construction  and  maintenance 
of  the  front  line  trenches.  One  realizes  just  how  necessary 
it  is  for  the  preservation  nf  man  jiower  that  each  particular 
|)iece  of  work  not  only  be  done,  but  done  in  the  time  allotted. 
Those  present  had  their  views  entirely  changed  also  as  to 
ihc  im|)ortance  of  the  engineer  private,  known  as  a  sapper, 
liriefly,  his  ))osition  at  the  front  is  that  of  a  foreman  or  sujocr- 


iiilrnHnil  I.I  cniiNli  iKjiioii,  the  men  who  actually  dn  tin:  work 
Ueing-  assigned  lo  him  from  other  units.  At  the  close  of  this 
l;ilk  the  captain  invited  questions,  thus  affording  an  unusual 
<  ippo  rlunity. 

'J'iie  meeting  was  brought  to  a  close  with  cheers  for  the 
captain  and  lieutenant,  and  with  a  feeling  amongst  all  of  a 
deeper  sense  of  the  problem  before  the  empire.  This  gather- 
ing was  typical  of  that  desired  by  the  committee,  the  object 
being-  to  get  the  contractors  together  on  things  above  those 
merely  commercial.  The  next  meeting  is  at  the  Carls-Rite, 
Wednesday,  January  3rd,  at  the  usual  hour. 


Great  West  Electric  Co.,  Ltd. 

The  Mainer  Electric  Company,  Limited,  of  Winnipeg, 
have  changed  their  name  to  "Great  West  Electric  Company, 
Limited."  The  officers,  directors  and  shareholders  of  the 
new  company  remain  the  same.  The  firm  now  occupy  the 
entire  ground  floor  of  Hammond  Block,  using  the  additional 
space  for  offices  and  with  the  increased  space  for  warerooms 
and  shipping  department,  are  now  in  a  position  to  render 
greater  co-operation  with  the  trade  and  more  prompt  service 
in  handling  orders.  The  company  advise  that  this  change  has 
been  necessitated  by  their  rapidly  growing  list  of  customers. 


Sherardized  Coins 

The  National  Metal  Molding  Company  are  issuing  a  card 
in  which  they  point  out  that  the  latest  German  coins  are 
made  of  sherardized  iron,  and  from  this  draw  the  conclusion 
that  this  process  of  protecting  iron  from  rust  is  at  the  same 
time  efficacious  and  economical.  The  card  further  points 
out  that  there  is  but  one  sherardized  conduit — Sherarduct — 
the  product  of  this  company. 


Hessco  Company  Resumes  Operations 

The  Hessco  Company,  310-314  Adelaide  Street  West, 
Toronto,  manufacturers  of  Hessco  electrical  supplies,  will 
a.nain  resume  active  operations  early  in  the  new  year.  The 
company  have  been  successful  in  obtaining  large  quantities 
111'  raw  materials,  which  will  enable  them  to  carry  on  the 
manufacture  of  their  products  in  a  more  extensive  way.  Fur- 
iher  announcements  will  be  made  at  a  later  date. 


B.  C.  Association 
Electrical  Contractors  and  Dealers 

DINNER 

Thursday,  October  36,  1916 
Chairman: — C.  H.  E.  Williams 
7.45  to  8  p.m.  Introductions  round  the  table 

During  Dinner 
The  B.  C.  Electric  String  Quartette  Will  Play 

MENU 

Hors  d'oeuvre  D'association  electrique 
Soupe,  a  la  Soldering  Paste 
Fish  Insulate 
Entree  pour  le  Fuse  Plug- 
Roast  Canard,  35%  and  20% 
.Savoury  avec  le  pip 
Cafe,  a  la  B.  C.  Electrique 
Cigars  for  all 

God  Save  the  King 
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World's  Wonder  Ice  Machine 

Summer  or  winter,  notliing  is  more  iniporlaiit  tliuu  Llie 
economical  and  efficient  refrigeration  of  food  stuf¥s,  whether 
for  home,  hotel,  restaurant  or  store.  While  food  may  be 
kept  cool  by  means  of  ice,  it  is  impossible  to  maintain  the 
ice  box  at  a  temperature  sufficiently  low  to  keep  the  food 
in  perfect  condition.  To  be  perfectly  kept,  food  stuffs  should 
l)e  stored  in  a  dry  temperature  uniformly  maintained  at  about 
40  degrees.  This  temperature  cannot  be  maintained  with 
ice,  as  the  melting  of  the  ice  lessens  the  amount  in  the  box 
and  a  slow  rise  in  temperature  occurs,  resulting  in  spoilage 
of  the  food  stored  therein.  Another  objection  to  ice  is  its 
uncleanness,  sediment  being  deposited  in  the  ice  box  as  the 
ice  melts,  permitting  germs  to  mingle  with  .the  food.  These 
objections  have  long  been  recognized  and  the  ideal  method 
sought  would  embody  the  principles  of  cleanliness,  uniformity 
of  temperature  and  avoidance  of  waste  by  spoilage.  Modern 
electric  refrigeration  includes  these  three  principles.  It  is 
exemplified  by  the  McClellan  System  of  refrigeration,  which 
consists  of  a  specially  designed,  small,  compact,  high  ef¥ici- 
ency  refrigerating  machine  driven  l)y  an  electric  motor  which 


circulates  ammonia  through  cooling  coils.  The  coils  arc 
located  in  the  ice  chamber  of  the  refrigerator  and  connected 
to  the  refrigerating  machine  by  piping.  The  refrigerating 
machines  are  made  in  five  sizes.  All  are  driven  by  Westing- 
liouse  motors.  The  sizes  run  from  1/15  ton  machine,  the 
equivalent  of  melting  133  lbs.  of  ice  per  34  hours,  to  a  one-ton 
machine  the  equivalent  of  melting  2,000  lbs.  of  ice  in  24  hours. 
'J'his  system  is  adapted  to  all  conditions  and  can  be  attached 
(o  any  ice  box,  making  ideal  refrigeratioh  possible  for  homes, 
markets,  stores,  restaurants,  hotels,  hospitals  and  clubs. 
There  is  no  moisture  as  with  ic,e.  The  moisture  and  odors 
Ihrown  off  by  the  food  are  taken  up,  condensed  and  frozen 
to  the  brine  tank  or  pipe  coils,  keeping  the  air  dry.  The 
result  is  a  uniformly  dry  temperature,  an  entire  elimination 
of  all  germs  thrown  off  by  the  food,  as  well  as  prevention 
of  germ  development.  In  other  words,  sanitary  and  hygienic 
refrigeration  is  obtained,  which  keeps  products  as  long  as  it 
is  desired  to  keep  them,  without  spoilage  and  consequent 
waste. 


Wayne  Bell  Ringing  Transformers 

The  use  of  bell  ringing  transformers  in  the  place  of  bat- 
teries for  operating  electric  bells,  annunciators,  thermostats, 
door  openers  and  other  similar  devices  which  can  be  oper- 
ated by  alternating  current  is  rapidly  becoming  recognized 
as  advantageous.  Batteries  for  this  purpose  are  neither  as 
satisfactory  nor  as  economical  as  bell  ringing  transformers, 
.since  they  require  renewal,  cause  annoyance  when  renewal 
is  necessary  and  in  time  cost  more  than  the  bell  ringing 


—Courtesy  National  Electrical  Contraclc  r 
Many  electrical  contractors  mistake  a  treadmill  for  a  bridge— These 
are  advised  to  try  the  stepping-stones. 


transformer,  which,  once  installed,  will  last  indefinitely  and 
requires  no  further  attention.  When  designing  a  building, 
architects  should,  to  correctly  incorporate  this  feature,  in- 
clude in  their  specifications  a  bell  ringing  transformer,  and 
specify  alternating  current  bells,  electric  door  openers  and 
annunciators,  since  such  devices,  properly  selected  and  in- 
stalled, add  to  the  convenience  and  attractiveness  of  the 
building.  Wayne  bell  ringing  transformers,  sold  by  the  Can- 
.idian  General  Electric  Company,  are  made  in  capacities  suit- 
able to  every  bell  ringing  requirement  between  the  ranges  of 
10  and  125  watts  capacity  inclusive.  They  are-  classified  as 
follows:  Small  transformer  with  single  secondary  voltage: 


medium  capacit)'  transformer  with  three  secondary  voltages; 
large  capacity  transformer  with  three  secondary  voltages. 
In  manufacturing  these  transformers- the  highest  quality  "of 
materials  and  workmanship  is  employed.  The  coils  are  in- 
dependently wound  and  designed  to  withstand  a  3500  volt 
insulation  test  between  primary  and  secondary,  and  primary 
and  ground,  also  a  1.000  volt  test  between  secondary  and 
ground.  Primary  leads  are  adequately  extended  for  at- 
1  aching  to  the  lighting  circuit.  Connections  to  the  second- 
ary circuits  are  made  by  substantial  thumb  nuts  and  studs 
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vvliicl;  i)ro\i(.K-  a  ready  incaus  for  altachiui;  one  or  several 
bell  circuits.  The  core  and  coils  are  incased  and  sealed  in 
attractive  black  enamel  cast  iron  cases  and  tamper-proof. 
The  Wayne  transformer  presents  a  good  appearance  wherever 
installed. 


Ajax-o-Lite  for  Corrtmercial  Lighting 

Tlie  steadily  increasing  appreciation  of  the  value  of  cor- 
rect lighting  for  commercial  buildings  has  resulted  in  tlie 
manufacture  of  a  great  variety  of  ligliting  equipment.  A 
popular  lighting  fixture  is  the  two-piece  unit,  consisting  of  a 
reflector  above,  with  a  diffusing  bowl  below.  In  many  of 
these  types  there  is  a  gap  between  the  bowl  and  reflector, 
which  allows  the  dust  to  collect,  and  it  is  often  necessarj'  to 
dissemble  the  entire  fixture  to  clean  it. 

It  was  in  an  endeavor  to  overcome  these  defects  and  at 
the  same  time  utilize  practically  the  same  principle  that  the 


Ajax-o-Lite  illustrated  herewith  was  designed  by  the  Mac- 
I'eth-Evans  Glass  Company.  The  glassware  used  is  total- 
enclosing,  enameled  top  and  bottom,  with  a  clear  band  separ- 
ating them,  as  shown.  The  upper  part  acts  as  a  reflector  and 
the  lower  part  as  a  difYusing  medium,  at  the  same  time  con- 
cealing the  lamp.  High  efficiency  of  the  unit  is  due  to  the 
shape  of  the  glassware,  the  idea  being  to  have  the  greater  part 
of  the  light  reflected  through  the  clear  band,  thus  reducing 
the  absorption  of  light  to  a  minimum.  The  fact  that  the  glass- 
ware is  totally  enclosing  prevents  the  accumulation  of  dust. 
The  fixtures  can  be  furnished  in  any  finish,  and  the  glass- 
ware can  be  furnished  in  three  sizes — 12  in.  diameter,  with  5 
in.  fitter;  in.  diameter,  with  6  in.  fitter  (as  illustrated);  and 
17  in.  diameter,  with  S  in.  fitter. 


Dalyte  Lamp  Co. 

The  Dalyte  Lamp  Company,  Limited,  has  been  incor- 
porated at  Guelph,  Ont.,  with  a  capital  of  .$300,000.  Parties 
interested  in  the  new  company  are  J.  E.  Carter  and  J.  S. 
Wheeler.  The  new  company  will  manufacture  lamps  and 
general  electrical  su|)plics. 


vSafety  Coils  for  Series  Alternating  Current  Circuits 

For  use  where  the  voltage  of  series  arc  or  incandescent 
alternating  current  circuits  is  too  high  to  permit  the  safe 
installation  of  lamps,  the  Westinghouse  Electric  &  Manufac- 
turing Company  have  developed  the  safety  coils  illustrated. 
These  coils  are  for  indoor  and  outdoor  service  and  are  especi- 
aHy  useful  on  installations  where  a  series  lighting  system  is 
desirable  but  high  voltages  are  impracticable;  as  for  instance, 
on  streets  with  numerous  trees  where  to  run  the  main  series 
circuit  would  result  in  trouble  from  ground;  on  bridges  and 
in  subways  where  the  high  voltage  of  the  regular  series  cir- 
cuit is  prohibitive,  or  for  lighting  fire-alarm,  police,  and  let- 
ter boxes,  where  high  voltagegs  so  near  the  ground  would 
prove  dangerous.  They  are  also  invaluable  where  but  a  fevv 
lamps  are  required  in  a  building  and  a  multiple  circuit  is 
not  available.  The  coils  are  essentially  one-to-one  ratio 
series  transformers  insulated  for  high  potentials,  being  tested 


for  20,000  volts  for  one  minute  between  windings  and  between 
windings  and  iron.  Tiie  smaller  capacities  of  these  coils  are 
built  for  air  cooling,  and  are  of  the  same  form  of  construc- 
tion as  the  standard  Westinghouse  dry  type  current  trans- 
formers. The  magnetic  circuit,  having  laminations  exposed 
to  the  air,  is  clamped  between  cast-iron  end  caps  which  pro- 
tect the  windings,  the  leads  extending  downward  through 
suitable  bushings  in  the  bottom  end-cap.  The  coils  are 
impregnated  with  an  insulating  compound  which  thoroughly 
seals  up  the  joints  between  the  laminations'  and  the  end- 
caps.  The  larger  capacities  are  oil  insulated  and  are  of  the 
same  form  of  construction  as  the  oil-insulated  distributing- 
transformers  made  by  the  same  company.  When  installed, 
the  primary  of  the  coil  is  connected  in  the  regular  series 
circuit,  the  secondary  then  supplying  the  lower  potential 
series  circuit.  Regular  series  lighting  fixtures  should  be  used. 
The  necessary  oil  and  hanger  irons  for  pole  mounting  are 
furnished  with  the  oil-ihsulated  coils. 


Statue  of  Liberty  Flood  Lighting 

The  most  recent  example  of  flood  lighting  in  the  United 
States  is  of  their  Statue  of  Liberty,  Bedloe  Island,  in  which 
15  batteries  of  projectors — 346  in  all,  of  250  watts  capacity 
each— have  been  installed.  The  lamps  are  35-volt  type,  sup- 
plied through  individual  compensators  from  a  220-volt  current 
supply.  The  lamp,  held  at  arm's  length  by  Miss  Liberty,  con- 
sists of  about  15-500  candlepower  gas-filled  units,  operated  by 
a  series  of  flashers,  to  simulate  the  quiver  of  a  flaming  torch. 


The  Turbine  Equipment  Company  have  been  awarded  a 
contract  for  centrifugal  sewage  pumps  for  the  town  of  New 
Toronto.  Two  of  these  will  be  driven  by  vertical  motors  and 
the  other  will  be  direct  connected  to  a  high-speed  gasoline 
engine. 
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Ball-and-Socket  Hand  Strap  Bracket 

The  "ball-and-socket"  hand  strap  bracket  shown  was  de- 
vised by  a  railway  master  mechanic  to  eliminate  hand  strap 
breakage,  and  is  described  in  Electric  Traction.  Several  pas- 
sengers had  been  injured  through  such  breakage,  and  the 
courts  had  awarded  considerable  damages  for  injuries  caused 
in  this  way.  Examination  of  the  broken  straps  disclosed  the 
fact  that  they  were  not  pulled  apart,  but  were  twisted  oil. 


and  straps  still  in  service  showed  signs  of  weakness  at  the 
point  where  they  were  attached  to  the  stationary  bracket. 

With  the  hand  strap  attached  to  the  bracket,  shown  in 
the  accompanying  cuts,  the  ball  and  socket  takes  all  the 
wear,  eliminating  the  twist  in  the  strap  and  providing  a 
straight  pull  at  all  times.  These  brackets  may  be  attached 
to  horizontal  or  perpendicular  surfaces  or  to  a  pole,  and 
straps  that  have  been  broken  where  attached  to  a  stationary 
liracket  can  be  trimmed  of¥  and  attached  to  the  long  ball 
tongue. 


Installing  Service  Under  Pavements 

Considerable  expense  has  been  saved  by  a  large  Eastern 
electric  service  company  when  conduits  have  to  be  installed 
under  pavements,  sidewalks  or  railroad  tracks  by  using  a 
pipe-forcing  jack.     By  employing  this  apparatus   the  coni- 


FomnqJack 
Diagram  showing  installation  plan. 


pany  has  also  avoided  disturbing  lawns  and  fiower  beds, 
removing  and  replacing  patent  sidewalks  and  pavements  and 
obstructing  traffic  by  ditches. 

The  jack  is  constructed  of  malleable  iron  and  steel  and 
consists  of  a  cage,  which  travels  on  a  rack,  being  moved 
by  a  socket  lever  and  pawls.  At  the  front  of  the  cage  is  a 
groove  and  clamp  for  holding  pipe  ranging  from  0.7")  in. 


to  4  in.  in  diameter.  The  rack  has  macliiiie-cul  tcelli.  is 
provided  with  bolts  for  bolting  to  a  plank,  and  carries  two 
guides  for  holding  the  pipe  in  line. 

To  use  the  jack  it  is  placed  in  a  ditch  as  shown  here- 
with, the  conduit  set  in  the  position,  and  the  front  end  pro- 
vided with  a  pointed  steel  nose,  which  will  cut  its  way 
through  the  earth.  The  steel  nose  is  attached  by  a  standard 
coupling.  The  pipe  is  then  forced  through  the  earth  by  com- 
mon laborers.  When  the  cage  reaches  the  limit  of  its  travel, 
it  is  drawn  back  to  its  starting  point  and  a  new  section  of 
pipe  placed  in  position  and  fastened  to  the  first  section.  The 
operation  is  repeated  until  the  desired  length  of  pipe  i.s  in- 
stalled.—Electrical  World. 


Pusli  Type  Socket 

The   illustration   herewith   represents    the    new  Cutler- 
Jfanimer  inish  socket  which  the  Benjamin  Electric  Company- 
of  Canada  have  recently  placed  on   the   Canadian  market.. 
These  s(ickets  are  all  of  GGO  watt  capacity,  tested,  rated,  and 
aiipriived  by  the  National  Board  of  h'ire  Underwriters.  They 


New  C  H 
push  socket. 


are  designed  In  meet  many  of  the  objections  of  the  chain  nr 
sua))  li'pe.  An  insulatin-g  bushing  is  proAided  in  the  cap 
large  en()U,L;li  to  allow  reinforced  cord  to  pass  through  easily, 
and  there  is  also  a  patented,  approved  cord-strain  relief, 
which  makes  it  unnecessary  for  the  wireman  to  tie  a  knot  in 
the  cord.  'J'his  socket  is  suitable  for  installation  in  any  posi- 
tion. 


Trade  Publications 

O-B  Bulletin — September-October  issue  of  the  O-B  Bul- 
letin, issued  by  the  Ohio  Brass  Company,  Mansfield,  Ohio: 
an  interesting  booklet  published  b}^  this  company  every  otliec 
month,  describing  electric  railway  and  power  transniissii'ii 
equipment. 

Wiring  Devices — catalogue  No.  34.  by  Pass  &  Seymour. 
Inc..  S(dvay,  N.Y.,  descriljing  their  "Handy  Electric  Wiring 
Devices."  This  catalogue  is  illustrated  very  conipletelj\  each 
illustration  being  accompanied  by  descriptive  matter  and 
information  as  to  price,  weight,  standard  package,  and  so  on. 

Storage  Batteries— The  Canadian  Hart  Accumulator  Co., 
Limited,  St.  Johns,  Que.,  are  distributing  their  1917  cata- 
logue of  the  "M.S.L."  battery  for  automobile  starting  and 
lighting  service.  This  catalogue  is  illustrated  and  contains 
several  useful  tables  of  the  different  sizes,  capacities  and 
prices  of  batteries  manufactured. 

Meters  and  Relays — Among  the  pul)lications  recently  is- 
sued by  the  Westinghouse  Electric  &  Manufacturing  Com- 
p.iny  are  a  series  of  leaflets  covering  meters  and  relays  of 
various  types,  including  d.c.  meters  of  small  diameter  for 
use  on  automobiles,  portable  voltmeters  and  ammeters  for 
testing  purposes,  and  types  CO  overload  and  CR  reverse 
power  a.c.  relays.  These  instruments  are  illustrated  and 
described  in  leaflets  3949,  3950,  and  3814  respectively. 
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Current  News  and  Notes 


Bala,  Ont. 

The  Bahi  Electric  Light  and  Power  Company,  Limited, 
Bala,  Ont.,  ha.s  been  incorporated  to  generate  and  supply 
power  in  the  village  of  Bala,  and  vicinity.    Capital  $35,000. 

Gravenhurst,  Ont. 

A  meeting  was  held  at  Gravenhurst,  Ont,,  recently  to 
discuss  the  possibility  of  an  electric  railway  from  Baysville 
to  Gravenhurst  to  connect  with  the  G.  T.  R.,  and  a  com- 
mittee was  formed  to  initiate  negotiations  with  the  Ontario 
Government  for  financial  assistance.  Local  sentiment  is 
strongh'^  in  favor  of  the  project. 

Hamilton,  Ont. 

The  Tallman  Brass  Company,  Hamilton,  Ont..  are  ad- 
ding a  $50,000  addition  to  their  factory. 

Kitchener.  Ont. 

The  Light  Commissioners  of  Kitchener,  Ont..  will  pur- 
chase three  500  kw.  transformers  to  supplement  the  present 
equipment,  which  is  inadequate  to  meet  the  existing  demand. 

The  present  demand  for  Hydro  power  at  Kitchener,  Onl., 
is  .•i,200  h.p.  and  it  is  anticipated  the  demand  will  reach  4,000 
h.p.  in  a  few  months.  This  is  an  increase  from  TOO  h.p.,  which 
was  the  load  at  the  lieginning. 

London,  Ont. 

In  the  presentation  of  the  annual  report  of  the  London, 
Ont.,  public  utilities  commission,  it  was  shown  that  in  spite 
of  a  reduction  of  13  per  cent,  in  rates  and  generous  contribu- 
tions to  patriotic  funds,  the  surplus  amounted  to  $68,500,  or 
$8,000  more  than  last  year.  The  consumption  of  current  in 
private  homes  has  increased  35  p.er  cent,  during-  the  year 
and  the  increase  rrarrii-er  of  consimiers  is  given  as  1,023, 
making  the  total  '.).7  2:;.  Tb.c  "hydro  shop''  reports  the  sale 
of  335  electric  ranges  and  about  1,000  electric  irons.  It  is 
anticipated  that  a  further  rate  reduction  of  5  per  cent,  will 
be  made  during  the  coming  year. 

The  Public  Utilities  Commission,  London,  Ont.,  have 
awarded  a  contract  for  the  supply  of  electrical  transformers 
for  the  local  Hydro-electric  system,  to  the  Packard  Electric 
Company,  St.  Catharines. 

Montreal,  Que. 

A  series  of  co-operative  sessions  of  the  employees  at 
the  Cedars  Rapids  plant.  P.  Q,,  has  been  arranged.  These 
take  the  form  of  suppers,  followed  by  speeches  and  discus- 
sions of  various  points  relating  to  the  operation  of  the  plant 
and  similar  subjects.  At  the  last  session,  Mr.  R.  M.  Wilson, 
the  chief  operating  engineer,  was  the  principal  speaker,  giv- 
ing a  resume  of  the  progress  of  this  plant  as  well  as  of  the 
Montreal  Light,  Heat  and  Power  Company.  ' 

The  Southern  Canada  Power  Company,  IJmited,  have 
removed  from  4.'{  St.  Francois  Xavier  Street  to  XiO  Corisline 
Building,  Montreal. 

A  I)ill  inlrnduced  by  Mr.  I'erraull.  relating  to  telegraph 
and  telephone  companies,  has  l)een  given  a  third  reading  in 
the  Quebec  Legislature.  Lnder  the  present  law  three  or  more 
l)ersons  organizing  a  company  must  make  out  a  certificate 
stating  all  the  places  to  which  they  wish  to  run,  their  capi- 
tal, and  other  jjarticulars.  .Vo  provision  is  made  for  a  com- 
pany, alter  being  organized  and  commencing  work,  to  extend 
thi  ir  line •^  beyond  the  points  Stated  in  the  original  cerlilicale. 
.Mr.  ['crraull's  bill  remedies  this  by  allowing  the  secrelar\'  nl 
llic  company  In  lilc-  a  statement  before  a  notary  giving  par- 


ticulars of  the  proposed  new  routes.  This  will  have  to  be 
sent  to  the  Pro\incial  Secretary. 

Nelson,  B.C. 

The  fire,  water  and  light  committee  of  Nelson,  B.  C, 
have  recommended  to  the  city  council  the  installation  of 
a  third  unit  at  the  local  power  plant  to  cope  with  increasing- 
demand  and  to  anticipate  any  possible  breakdown  of  the 
present  plant. 

The  new  10,000  h.p.  unit  installed  at  the  Bonnington  P'alls 
(Nelson)  plant  of  the  West  Kootenay  Power  and  Light  Com- 
pany, Ltd.,  is  now  in  daily  use  as  part  of  the  40,000  h.p.  capa- 
city of  that  plant.  The  new  unit  was  made  necessary  by  the 
development  of  smelting  and  mining  operations  in  Kootenay 
and  Boundar3'  districts. 

Pembroke,  Ont. 

Plans  are  in  progress  for  a  $7,000  power  house  for  the 
Pembroke  Electric  Light  Company,  Pembroke,  Ont.  Ten- 
ders will  be  called  for  a  1.350  kw.  generator,  three  trans- 
formers, water  wheels,  shafting,  etc, 
Peterboro,  Ont. 

Alexander  atid  Miller,  electrical  supply  dealers,  Peter- 
boro, Ont.,  recently  suffered  loss -by  fire. 

Port  Arthur,  Ont. 

A  by-law  will  be  submitted  at  the  January  elections  at 
Port  Arthur,  Ont.,  to  decide  whether  or  not  the  Hydro-elec- 
tric Commission  of  Ontario  shall  be  authorized  to  construct 
a  plant  at  Dog  Lake  for  the  supply  of  some  30,000  h.p. 
Power  is  at  present  secured  partly  from  Current  River  and 
from  the  plant  of  the  Kaministiquia  Power  Company. 

Simcoe,  Ont. 

Twenty-two  farmers  in  the  townships  of  Windham  and 
Townsend,  near  Simcoe,  Ont.,  have  decided  to  petition  for 
an  extension  of  Hydro-electric  power  for  their  farms. 

Toronto,  Ont. 

The  South  Bay  Power  Company,  Limited,  have  been 
incorporated  to  generate  and  transmit  power  within  the 
districts  of  Sudbury  and  Temiskaming.  Capital  stock  $1,000,- 
000;  head  office,  Toronto. 

'Vancouver,  B.C. 

Nearly  100  members  of  the  British  Columbia  Electric 
Railway  Company's  office  staffs  attended  the  annual  dinner  of 
the  British  Columbia  Electric  Social  Club,  held  at  Vancouver 
recently.  Addresses  were  delivered  by  various  officials  of  the 
company,  Mr.  A.  T.  Goward,  manager  of  the  Victoria  branch, 
responding  to  the  toast,  "British  Columbia  and  Our  Men  at 
the  l/'ront." 

Welland,  Ont. 

Work  is  to  be  proceeded  with  at  once  on  the  construc- 
tion of  a  new  transformer  station  for  the  Welland  Hydro- 
electric Power  Commission,  Welland,  Ont.  The  building 
will  be  of  brick,  38  feet  wide,  00  feet  long  and  40  feet  high. 
It  will  consist  of  two  storeys  and  basement.  Foundation 
to  be  of  concrete,  superstructure  brick  and  stone  and  girders 
of  steel.  This  station  will  have  a  capacity  of  approximately 
5,000  h.p.  at  the  beginning,  with  provision  for  an  additional 
5,000  h.p.  when  necessary.  Cost  is  estimated  will  reach 
$50,000,  including  equipment. 

Winnipeg,  Man. 

The  Mansbridge-Gray  Electric  Healer  Company,  Limited, 
\\  inniiieg,  Man.,  has  been  incorporated. 


1,  1917 


Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong-  endorsement  of  the  ciiuility  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  J^llectric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
3-core,  13,200  v.  cable,  illustrated  al)ove.  After  installing  miles  of  our  pro- 
duct and  giving-  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special, 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto  Winnipeg  Calgary  Vancouver 


Phillips  Factory 
at  Montreal 
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$2.10  per  incli. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


POSITIONS  VACANT 


WANTED  —  FOKEM.W  cs|iericiKi.-<l  in  all 
branches  of  strip  and  tubiny  niachiiK-  rubber  insu- 
lated wire  anil  calile  nuiiuifactiu  c.  Stale  details 
of  former  (.-.xinTifnci- .  li'iw  ^<ion  available,  and 
compensation  cxpt  rtt  ^  1.  i'.^  ^  4V."'i,  Electrical  Xew  s, 
Toronto,  (_>nt.  24-4 


\\'AXri-:i )  lM.\ll-;i)IArEl.^'-  A  l'..,nii)L-tent  elec- 
trician to  niaTiai.:c  ilecton  niunicii'al  elccliic  iilant; 
steam.  .Salary,  sixty  dollars  imintlily.  ,Ai)]>ly  Jos. 
Wright,  Clerk,  IJeeton,  Ont.,  or  1!.  E.  C'amiilin, 
Chairman  E.  L.  Committee,  Beeton.  (hit.  24-4 


POSITIONS  WANTED 


SITUATION  WANTED  by  technical  graduate, 
electrical,  five  years'  experience.  JjOx  494,  Elec- 
trical  News,  Toronto,   Ont.  1-1 


ELECTRICAL  ENGINEER  open  to  employ- 
ment, preferably  along  public  utility  lines;  few- 
years'  experience  as  Superintentlent  of  electric 
light,  power  and  waterworks  systems.  At  present 
on  construction  with  large  firm.  Box  49;:!,  Elec- 
trical News,  Toronto,  Ont.  1-2 


Electrical  Engineer,  P.. Sc.  (McGill),  .\.  M.  Can. 
Soc.  C.E.,  ,\.M..\.T.E.E..  desires  posilion  with 
power  company  or  manufactiirin,!.;.  contracting  or 
ctmsvilling  firm  as  sn]>iriiit(,-niU-nl  of  construction 
of  hydro-electric  or  inlcriial  combustion  jilants, 
transmission  lines,  traiisfornicr  and  sub  stations. 
Thoroughly  experienced  in  lisdraulic  niacbinery 
and  ].)iesel  and  semi-IHcscl  cnuiii'  s,  .\mcri<;an  ;ind 
Continental  types.  l-'.nci  Kdic.  iirai  lica',  slcaily  ; 
can  handle  men.  .\ge  2.S,  niarricil.  (loci  refer- 
ences as  ,to  work  and  character. 

Box  480,  Electrical  New-s,  Toronto,  Ont.  2.^-1 


FOR  SALE 


Two  Cl.^  B.  II.  I',  four-cylinder  vertical  Wil- 
lans  Diesel  Oil  Engines,  direct  coupled  to  two  ^j'AO 
K.V.A.  three-phase  OO-cycIe,  2,3(10  volt  l.SO  i.p.m. 
Generators.  These  machines  are  new  and  in  tbcir 
original  packing  cases. 

Full  particulars  on  applicalion  to 

G.  E.  WINTER, 

210  Bank  of  Ottawa,  Building, 

VANCOUVER,  B.C. 

24 -2 


A  300-Watt  Tungsten  Campaign 

Hy  C  J.  I.c'ihiuan,  in  N  K  I.  A  Bulletin. 

The  :i()f)-waU  nitrogen-filled  tun.!?sten 
lias  been  a  popular  lamp,  seeming  to  have 
preference  over  any  other,  particularly 
since  we  acloi)ted  the  acorn  shaped  outer 
globe,  which  gives  a  pleasing  effect. 

It  was  decided  that  the  month  of  Sep- 
tember was  the  best  jnt)nth  fc^r  inaugur- 
ating a  campaign  to  install  .'!00-walt  units 
on  our  system  for  these  reasons: 

The  summer  is  practically  over  ami 

the  customer  is  ])rep;iring  for  liis  fall 


trade,  and  it  is  not  too  hot  to  talk 
Inisiness. 

All  installations  would  be  completed 
by  the  early  part  of  October,  thereby 
giving  the  customer  the  advantage  of 
this  light  throughout  his  fall  season 
and  in  advance  of  the  holiday  season. 
\  flat  price  always  appeals  to  a  custo- 
mer.    For  this  reason  we  made  a  flat 
price  for  current  based  on  our  schedule 
and  a  flat  price  for  wiring. 

We  secured  estimates  from  two  dozen 
electrical  contractors  for  installing  the 
necessary  wiring  and  equipment  for  a 
:i()()-watt  lamp.  This  consists  oi  wiring 
from  the  service,  a  gooseneck  or  straight 
outrigger  and  a  patrol  box  containing 
switch.  We  finally  decided  on  a  price  of 
$12  per  unit  installed  complete.  This 
price  covered  the  wiring  and  equipment 
installed  by  tiie  contractor.  The  lamp, 
acorn  globe  and  holder  are  furnished  and 
hung  by  us  free  of  charge.  The  unit  is 
also  maintained  by  us. 

For  customers  desiring  additional  units 
installed  at  the  same  time  a  price  of  $8.00 
for  such  additional  units  was  made. 

The  terms  of  payment  were  $3.00  down 
and  $2.00  a  month  for  each  unit.  Return 
post  cards  attached  to  an  announcement 
were  sent  out  with  the  monthly  bills  of 
storekeepers.  The  proposition  was  also 
advertised  in  the  local  papers. 

Our  advertising  lighting  contract  rate 
is  13.7.5  cents  per  watt  per  year  installed. 
This  means  a  monthly  charge  of  $3.44 
a  month  for  a  300-watt  lamp  burning  on 
an  average  of  five  hours  per  night  every 
night  of  the  year.  Our  patrolman 
switches  on  the  lamp  at  dusk  and  off 
at  midnight  which  service  -is  included  in 
t'.ie  rate. 


PETRIE'S  LIST 

of  New  and  Used 

MOTORS 

for    Immediate  Delivery 


.Vo.   11. 1'.  IM 

lase  Cycle 

Volts 

Speed 

Maker 

1  1.") 

'■'>  2.5 

550 

1400 

J.  &  M. 

1  7'/. 

:5  25 

550 

7.50 

Packard 

1        7 'A 

3  25 

550 

1420 

Westg. 

1  7'/, 

3  (50 

.550 

1700 

Lancashire 

1  5 

3  25 

.5.50 

1400 

Westg. 

1 

3  no 

200 

Westg. 

1 

3  2.5 

550 

1.500 

Langdon 

3  25 

55(1 

1400 

Lancashire 

T 

."!  125 

■  104 

1875 

C.  G.  E. 

1  1 

.3  2.5 

.5.50 

1400 

Westg. 

1  1 

1  25 

110 

14.50 

Excelsior 

1 

1  25 

110 

14.50 

Excelsior 

t  M 

1  25 

tio 

1450 

Fisher 

.'lOO  c.p. 

incandescent  lamps  with 

sockets  and 

globes. 

Write  U 

s  for 

Prices 

FOR  SALE 

MOTORS,  GENERATORS  AND 
TRANSFORMERS 

IMMEDIATE  DELIVERY 
MOTORS 


]  l.i'.  phase  Cycle 
7!/,  3  (jO 
5'  .3  GO 

2  3  25 


Volts. 
55(J 
550 
550 


R.P.M. 
1200 
1800 
1500 


Make 
C.G.E. 
C.G.E. 
West. 


GENERATORS 


Cap'c'v  I'basc  Cvcle    Volts    K.P.M.  Make 
100  kw.        3       (jO       .5.50  900 
100  kw.        3       GO      2200  900 

75  kw.       1      133      2200       SdO  -War.  El. 

45  kw.       1      133      11(»0      1335    War.  El. 

17;  >  kw.  D.C.  220  C.G.E. 


Cai 
1 


;  y 

kw 
15  kw. 
40  kw. 
10  kw. 
10  kw. 
to  C  kw. 


TRANSFORMERS 

Phase  Cycle.  Volts. 


GO 
GO 
GO 
GO 
GO 


Make 

5.50  to  110/220  O.G.E. 
2200  to  110/220  C.G.E, 
2200  to  110/220  C.G.E. 
2200  to  110/220  Pack. 
2200  to  110/220  C.G.E. 
1  to  G  kw.,  1  phase,  60  and  133  cycle,  2200 
to  110/220,  C.  G.  E. 
All  the  above  equipment  is  in  good  operating 
condition  and  in  many  instances  practically  new. 

IF  YOU  ARE  IN  THE  MARKET  TO  BUY' 
OR  SELL  ANY  ELECTRICAL  APPARATUS, 
SEND  REQUIREMENTS  OR  LISTS  TO 

E.  A.  LOWRY 

209  King  Street,  GUELPH,  ONT. 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO.  ONT. 


DATCMrC      SECURED  OR  OUR 

rn  ]  kN  I  O      FEES  returned 

Being  next  door  to  the  Patent  Office,  we 
have  personal  interviews  with  Examiners, 
thus  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Enpineers,  and 
others  who  realize  the  advisability  of  hav- 
ing their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc.  . 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


m.  COPYRIGHTS  &nrs|r  MS 


STANLEY  LIOHTFOGT 

HEG  D  PATENT  SOLICITOR  *N0  ATTORNEY 
UUMSDEN   BLDG.('"JVJ!£^^"  )  TORONTO. 


fROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PAIENI  LITIGATION 

SEND  FOR  HAND  BOOK 


ATE  NTS 


H.  W.  PETRIE,  Limited 

Front  St.  We»t  -  Toronto,  Ont. 


PHONI 

MAIN 
2SS2 

RiDOUT  &  maybeie: 

59  Yonge  Street 
TORONTO  CANADA 


Jamiai-y  J,  1917 
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Approved 


ECONOMY  renewable  cartridge  FUSES 

are  approved  officially  by  the  Canadian  Fire  Underwriters'  Association. 
Approved  by  Dealers,  because  they  sell. 

Approved  by  all  Canadians  because  they  are  strictly  Made-in-Canada. 

Approved  by  central  station  and  power  users  because  they  save  80% 
in  fuse  bills. 

Let  us  send  you  Catalogue  20  and  free  Sample. 

ECONOMY  FUSE  &  MANUFACTURING  COMPANY 

UNITY  BUILDING  MONTREAL 


I-T-E  CIRCUIT  BREAKERS 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory  :   Philadelphia,  Pa. 


TV  J  Ml  W 

Xon  closable  on   overload.     Direct   acting,   lime   limit  and 
"No  Voltage." 


Xew  Voik,  50  Cluucli  St.  t'liicago,  Monadnock  lilock. 

Toronto,  Traders  I'ank  Hk\g.  Pittsburgh.  Park  Building. 

Detroit,  Mich.,  Ford  Bldg.  ilinneapolis,  Metropolitan  Life  I'ldg. 

Indianapolis,  Ind.,  Telephone  Bldg. 

ECCLES  &  SMITH  COMP.WV 
Los  Angeles  San  Francisco  Portland,  Ore, 


THE  ELECTRICAL  NEWS 


January  1,  i!)17 


Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
libiied  in  191-4  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     i-rice  SpS.W. 

A  Laboratory  Manual  ot  Alternating  Currents,  by  John  H. 
Morecrott,  K.C.  Published  in  iyi2  by  Kenouf  Publishing 
Company.     248  pages,  illustrated.     Pi  ice  $2.0U. 

Alternating  Currents — Examples  for  Students  and  Engineers, 
by  Prof.  F.  E.  Austin.  Second  edition,  V'ol.  1.  Published 
in  l!)l(j.     22;_!  pages,   illustrated,     I'rice  .$2.40. 

Alternatmg-Current  Work,  by  W.  Perren  Maycock,  M.l.E.E. 
Publisiied  in  1915  by  Whittaker  &  Company.  415  pages, 
illustrated.     Price  $2.00. 

Applied  Electricity  for  Practical  Men.  by  Arthur  J.  Rowland. 
Published  in  1916  by  jMcGraw-IIill  Book  Company.  UTo 
pages,  illustrated.    Price  .$2.00. 

Automatic  leiepnony,  by  Artnur  liessey  Smith  and  Wilson  Lee 
Campbell.  Published  in  1914  by  AlcGraw-iiill  Book  Com- 
pany.   406  pages,  illustrated.     Price  $4.U0. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

Central  Station  Management,  by  H.  C.  Gushing,  Jr.,  and  New- 
ton Harrison.  I'ublislied  in  lOlG  by  D.  Van  Nostrand  Com- 
pany.   a97  pages.     Price  $2.0U. 

Diesel  Engines  tor  Land  and  Marine  Work,  by  A.  P.  Chalkley. 
Published  in  1913  by  U.  Van  Nostrand  Company.  276 
pages,  illustrated.     Price  $3.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-PliU  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M.. 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  •  Nbstrand  Company.  194  pages,'  illustrated. 
Price  $2.00. 

Electric  Arc  Phenomena,  by  Ewald  Rasch.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $1.00. 

Electric   Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.    Price  $2.00. 

Electric  Cooking,  Heating  and  Cleaning,  by  Maud  Lancaster. 

Published   in   1914   by   D.   Van    Nostrand   Company.  33(1 

pages,   illustrated.     Price  $1.50. 
Electric  Railway,  by  A.  Morris  Buck,  M.  E.     PuTiUshed' in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.     Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Hardinsr.  E.  E. 
Second  Edition.  Publisiied  in  1010  by  McGraw-Hill  P.ook 
Company.     410  pages,   illiistrateil.     I'rice  •$:!,llO. 

Electrical  Instruments  m  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company. 
366  pages,  illustrated.     Price  $2.50. 

Electrical  Solicitors'  Handbook,  published  in  1913  by  the  Na- 
tional Electric  Light  Association.    327  pages.     Price  $1.00, 

Electrical  Injuries,  by  C.  A.  Lauffer,  M.D.,  published  in  1912 
by  Jolin  Wiley  &  Sons.    77  pages.    Price  60  cents. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  A.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164  pages,  illustrated.     Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus-Wilson.  Published 
in  1R9S  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok.  A. M.l.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.     235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Wliittaker  &  Company.  226  pages,  illustrated. 
Price  7.'ic, 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky,  B.S. 

Published  in  1914  by   McGraw-Hill  Book  Company.  212 

paces,  illustrated.     Price  $1.50. 
Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 

B.S.     Published  in  1916.     223  pages,  illustrated.  Price 

82.00. 

Example"!   in    Maenetism  -for   Students   of   Physics   and  Enei- 

iiccrinK,  by  Prof,  F.  E.  Austin.  J!,  .S,  Published  in  1916. 
Price  $1,00, 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  .Tohn  Woodman, 
published  in  1908  by  the  New  York  Edison  Company. 
Illustrated      Price  50  cerits. 

Handbook  of  Machine  Shop  Electricity,  by  C,  K.  CIcwell.  Pub- 
lisiied in  19J()  liy  McGi  aw-Ilill  Book  Company.  401  pages, 
illustrated.      Price  $3,00. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
I'ublished  by  the  Josepli  G.  Branch  Publishing  Company 
in  1914.    143  pages,  illustrated.     Price  $1.00. 


Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404   pages,   illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
I,.awrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.    614  pages,  illustrated.     Price  .$4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1910  by  McGraw-Hill  Book  Co, 
oG5  pages,  illustrated.     Price  $3.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

RadioHynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Publisiied  in  1910  by  D. 
Van  Nostrand  Company.  200  pages,  112  illustrations. 
Price  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Book,  by  W.  H.  Marchant. 
Published  in  1912  by  Whittaker  &  Company.  Illustrated. 
Price  75  cents. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Railway  Maintenance  Engineering,  by  Wm.  H.  Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  6  folding  plates.     Price  $2.50. 

Short  Courses  in  Testing  Machinery,  by  Morecroft  and  Hehrs. 
Published  in  1911  by  D.  Van  Nostrand  &  Company,  154 
pages,  illustrated.    Price  $1.00. 

Standard  Wiring,  1916  Edition,  22nd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Gushing, 
Jr.     Leather  cover,  pocket  size.     Price  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.    100  pages,  illustrated.    Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.    Published  in  1910  by  Whittaker  &  Co.  dH5- 
pages,  630  illustrations.     Price  $2.00. 

Telegraphy,  by  Sir  W.  H.Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Telephone  Law,  by  A.  H.  McMillan.  Published  in  1908  by 
McGraw-Hill  Book  Company.    332  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  Electrical  Contractor:  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Jr.  Published  in  1910  by 
McGiaw-Hill  Book  Company.  o6  pages,  illvistrated.  Price 
$1.50. 

The  Telephone  and  Telephone  Exchanges,  Their  invention  and 
Development,  by  J.  E.  Kingsbury,  M.  I.  E.  E.,  published 
in  1915  by  Longmans,  Green  and  Company,  568  pages, 
illustrated.    Price  $4.00. 

The  How  and  Why  of  Electricity,  by  Charles  Tripler  Child. 
Published  in  1905  by  Electric  Review  Publishing  Com- 
pany.    140  pages,  illustrated.     Price  50c. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4,00. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Tramway  Track  Construction  and  Maintenance,  by  R.  Bicker- 
staflFe  Holt.  Published  in  1915  by  The  Tramway  and  Rail- 
way World.     249  pages,  illustrated.     Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.     272  pages.     Price  $1.00. 

Wireless  Telegraphy  and  Wireless  Telephony,  by  Ashley-Har- 
ward.  Published  in  1911  by  the  American  School  of  Cor- 
respondence.    1.30  pages,  illustrated.     Price  $1.50, 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.     340  pages,  illustrated.     Price  $1.50. 
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The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  Street,  MONTREAL 

Manufacturers  of 

Brass  and  Porcelain  Sockets,  Cut-Outs, 
Receptacles,  Rosettes,  Attachment  Plugs, 
Tumbler  Switches,  etc. 


FOR  SALE 

The  following  Second  Hand  Motors  IN  GOOD 

ORDER 

THREE  PHASE,  60  CYCLE,  220  VOI.TS 

No. 

H.P. 

Speed 

Make 

Type 

1 

50 

.850 

Westinghouse 

CCL 

1 

40 

850 

2 

30 

1120 

1 

20 

1120 

2 

ID 

1120 

1 

1800 

2 

5 

1800 

T.  &  H.  E.  Co. 

New 

2 

1 

1800 

Westinghouse 

CCL 

TWO  PHASE,  60  CYCLE,  220  VOLTS 

No. 

H.P. 

Speed 

Make 

Type 

3 

SO 

850 

Westinghouse 

CCL 

2 

40 

850 

4 

30 

1120 

1 

30 

850 

1 

20 

850 

5 

20 

1120 

1 

16 

1120 

11 

10 

1120 

2 

10 

1800 

Can.  Gen.  Elec. 

1 

10 

1800 

Toronto  &  Hamilton  Electric 

2 

7/2 

1800 

Westinghouse 

CCL 

5 

5 

1800 

9 

5 

1120 

Canadian  General  Electric 

2 

5 

1800 

Toronto  &  Hamilton  Electric 

1 

3 

1800 

Westinghouse 

CCL 

2 

2 

1800 

Canadian  Crocker  Wheeler 

3 

1 

1800 

Westinghouse 

CCL 

1 

Auto  Starter — New 

— C.G.E.,  220  volts,  60  cycle,  3 

phase. 

TRANSFORMERS 

60  CYCLES,  2200 

PRIMARY,  220  VOLT  SECONDARY 

No. 

K.W. 

Make 

4 

25 

Westinghouse 

2 

75 

Canadian  Crocker  Wheeler 

2 

50 

Westinghouse 

2 

40 

Packard 

2 

5 

PacRard 

2 

5 

Pittsburgh 

For  Deliveries  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON 

Limited 

Canada  Wire  &  Cable  Co.,  L  imited 

Head  Office  and  Works,  TORONTO 

Bare. and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses : 
501  Merchants  Bank  Building,  MONTREAL 
592  Notre  Dame  Avenue,  WINNIPEG 
Canada  West  Electric,  Limited,  REGINA  and  EDMONTON 
Northwestern  Engineering  and  Supply  Co.,   Ltd.,  CALGARY 

Prompt  shipments  from  Factory  or  nearest  Warehouse. 


You  Pay  for  Good  Wire 

whether  you  u.sc  it  or  not.  If  you 
l)uy  a  cheaj)  wire  whose  quah'ty 
is  kept  (iovvn  to  meet  a  price  in- 
.stead  of  ii])  to  meet  a  standard, 
you  may  pay  several  times  the 
cost  of  good  wire  in  replacement 
of  your  wiring  or  the  building  in 
which  it  is  installed. 

"Sterling" 
Rubber  Insulated  Wire 

is  kept  up  to  a  high  standard  of  de- 
pendability and  is  sold  at  a  reasonable 
price  that  makes  it  available  for  the 
cheaper  class  of  buildings.  It  has 
always  exceeded  the  requirements  of 
the  N.  E.  C.  by  a  liberal  margin, 
which  constitutes  the  purchaser's  in- 
surance against  the  defective  wire 
risk. 

IVriie  our  nearest  office  for 
samples  and  prices. 

Standard  Underground  Cable 
Co.  of  Canada,  Limited 

General  Offices  and  Work.i: 

Hamilton,  Ont. 

Montreal,  Que.  "        Winnipeg',  Man. 


Hamilton,  Ont. 


Seattle,  Wash. 


NICKEL 


Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufacfture  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 


We  are  SOLE  PRODUCERS  of 
this   natural  stronger-than- 
•Ci  \.r^-^      steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  OfT. 

Manufactured  forms  are  Rods,  Flats,  Callings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 
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ANNOUNCEMENT 
The  Mainer  Electric  Co. 

of  Winnipeg  .  Limited 

will  hereafter  be  known  as 

Great  West 
Electric  Co.,  Limited 

We  take  this  opportunity  of  thanking  our 
many  customers  for  their  liberal  patronage  of 
the  \)dst  and  respectfully  solicit  a  continuance 
of  their  valued  orders. 

The  personnel  of  the  new  compahy  is  the 
same  as  formerly,  and,  with  their  added  facili- 
ties, assures  the  trade  of  even  better  service 
and  co-operation  than  in  the  past. 

Wishing  the  Electric  Trade  throughout  Canada 
the  Greatest  Prosperity  During  1917 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


An 

Attractive 

Design 

for 

White- 
Way 

Lighting 


A.  H.  WINTER  JOYNER,  LIMITED 

TORONTO  MONTREAL 

"Consult  a  Specialist" 


The  Secret  of 

Volt  Electric  Co.,  Ltd. 

Success 

FAIR  DEALING 

PROMPT  SHIPMENT 

REASONABLE  PRICES 

We  have  never  lost  a  customer 

DEALERS— Look  at  this  list  of  goods  at 
very  special  prices — 

SOCKETS— Key— Keyless- Pull  Chain 
INSULATING  JOINTS— All  Sizes 

TUNGSTEN  and  CARBON  LAMPS 

We  have  many  thousands  for  our  good  customers) 

FLUSH  and  SNAP  SWITCHES— also  PLATES, 
PORTABLE  LAMPS— FUSE  PLUGS 


Volt  Electric  Co.,  Ltd. 

TORONTO 


GALVANIZED  STEEL 

TOWERS  AND  POl.ES 


The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


lanuary  1,  1917 


THE   ELECTRICAL  NEWS 


45 


Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


INDOOR  -  OUTDOOR 
TYPE 

Disconnects— Choke  Coils 
Bus-Supports— Fuse  Mounts 


POLE  TOP  SWITCHES 

Single  and  Double  Break  Light- 
ning Arresters,  Sub-station 
units.   Ask  for  Catalogs. 


OUT-DOOR  SUB  STATIONS 
WOOD  POLE-STEEL  TOWER 


"Delta  Star"  High  Tension  Equipment 

Moloney  Electric  Co.  of  Canada,  Limited 

Halifax,      Montreal,      Toronto.      Winnipeg,  Vancouver 


SODER— ALLEN-FLUX  IT 


A  form  for  every  use — and  every 
form  perfect.  Stick,  Paste,  Salts, 
Liquid — every  one  guaranteed  to 
make  electrically  and  mechanically 
perfect  joints.  Non-acid,  non-cor- 
rosive, fumeless.  ALLEN-Flu.x  is 
the  only  flux  approved  by  the  Na- 
tional Board  of  Underwriters.  Trv 
it — j-ou'll  find  it  "A  good  buy,  witli 
no  regrets."  Send  yom'  dealer's 
name  for  sample. 


Houston  &  Co.,  Ltd. 


Cumberland  Block 
WINNIPEG 


22   College  St., 
Toror 

1825  Scarth 
Regina. 


ge  A 
nto.  M 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


Crawford  Cedar 

Company 
MENOMINEE  -  MICH. 

Producers  of 

POLES 

Woods-Run  Stock  —  Plain  or  Treated 
Butts. 
Sales  Representatives 
Canadian  Independent 
Telephone  Co. 
263  Adelaide  St.  W. .Toronto 




CUT  THE  COST 

of  your  pole  lines  by  using  our 

British  Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less  to 
erect  than  any  other  kind.  Treated  with  Car- 
bolineum  or  Creosote  they  make  you  a  big  sav- 
ing. Full  information  without  any  obligation 
from  our  neareS  office. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 
Eastern  Sales  Office— Minneapolis,  Minn. 
Frank  E.  Filer,  Winnipeg 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarfes  H.  IDitcbell 
Pcrdval  H.  IDitcbeil 

Consulting  and  SaptrvUina 
Engineers 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Enjineering. 

Traders  Bank  Building,  TorontO 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trutt  Bldg..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 

CONSULTING  ENCINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estitnates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gat 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi,  Board  ot  Trade  Bldgr.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :        A.  L.  Mudge,         A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 

-Mso  at  .Montreal.  Ottawa,  Washingfton,  D.C. 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Ensineer  and 
Registered  Attorney 

E.xpert  in  I'atcnts,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 
STAR  BLDG.,  18  King  Si.  W.,  TORONTO 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 

Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver.  New  Glasgow 


ESTABLISHED  1S49 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  6f  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que. ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B.; 
Toronto,  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.   Western  Canada,  Toronto. 
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Portable  Work  Shop 

The  Martin  Portable  Vise  and  Pipe  Bender  is  a  very 
modern  and  necessary  part  of  your  equipment.  It  will 
save  its  cost  on  almost  every  job  in  time  and  labor 
saved.  Have  it  wherever  you  work.  Weighs  only  forty- 
five  pounds  complete.  Each  stand  is  equipped  with 
or  without  a  No.  1  Vulcan  chain  vise  or  Reed  hinged 
vise,  also  with  or  without  legs  for  stand.  Will  bend 
pipe  and  conduit  from  one-eishth  to  three-fourths  inch 
diameter.    Stand  will  not  tip. 


SEND  FOR  DETAILS. 

Distributors  for  Western  Canada 
Dominion  Equipment  &  Supply  Co..  Ltd.,  Winnipeg,  Man. 

Distributors  wanted  for  Eastern  Canada 

H.  P.  MARTIN  &  SONS,  SslVX  Owensboro,  Ky. 


J  m 


THERE  has  been  no  other  factor  in  creating 
the  prestige  which  now  surrounds  the  West- 
on name  than  the  outstanding  superiority  of 


Indicating  Instruments 

.So  higii  liave  Weston  products  establislied  tlic 
siame  in  the  field  of  Electrical  Measurement 
tliat  it  is  in  itself  an  endorsement  of  each  in- 
strument that  bears  it. 

It  is  our  fixed  purpose  to  maintain,  and  if 
possible,  to  increase,  the  value  of  this  endorse- 
ment. 

Weston  Indicating  Insliunienls  include  a  great  variety  of 
gronp'i  fur  i.oitalile  or  switchboard  service  on  A.C.  or  D.C. 
Circuits,  Instrnmcnts  designed  expressly  for  testing  and  lab- 
oratory use,  for  motor  car  and  boat  electrical  systems,  and 
many  otliers  for  special  purposes.  Write  for  Bulletins  or  Cata- 
logs describing  those  which  interest  you. 


The  Weston  A.C.  Round  Pat- 
torn  Switchboard  Group  includes 
\  n  n  n  u  t  <■  r  s .  Voltmeters,  Watt- 
iiiLliis,  (Single  and  Polyphase), 
r.iwcr  Factor  Meters,  Frequency 
Meters  and  Synchroscopes. 
Tliese  instriunents  have  points 
of  marked  superiority  over  any 
others  intended  for  the  same  pur- 
pose. Besides  their  extreme 
accuracy  and  serviceability,  they 
are  highly  desirable  for  their 
imiformity  of  size  and  style,  the 
ipenness  of  their  scales  and  their 
legibility  from  any  angle. 

Weston  Electrical  ln<trumentCo..  23  Weston  Ave.,  Newark.  N.J. 

Toronto— A.  H.  Winter-Joyner,  Ltd..  100  Wellington  St.  West. 
MoN'TRK.VL,  WiNNip?:i,.  V ANCOU V K R— Xorthcm  E lec tric  Co.,  Ltd. 


Full  load  to  full  speed  in  2  to  1 0  seconds — 

this  quick  acceleration  minimizes  the  drag  on  the 
circuit,  and,  together  with  the  low  starting  current, 
permits  of  the  l/lO  to  %  horse  power. 


Repulsion  Start — 

Induction 


Single  Phase  Motors 

being  installed  on  lighting  circuits 

A  fuse  which  will  protect  under  full  load  is  usually 
of  ample  capacity  for  successfully  starting  the  ordinary 
full  load. 

Other  sizes  up  to  40  h.p. — 25  to  140  Cycles. 
THEY— KEEP— A— RUNNING. 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  246 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Mainer  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  BIdg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W..  Vancouver,  B.C. 


Wagner  Single  Phase  and  Polyphase 
Motor  Bulletins  contain  a  brief  descrip- 
tion of  all  types  of  Wagner  motors — 
not  too  technical  for  the  average  layman. 
For  every  motor  user  or  prospective 
purchaser  they  contain  information 
that  is  not  only  useful  but  almost  in- 
valuable in  the  selection  of  motors. 

May  we  send  you  Bulletins  11013  and 
II 113? 

TKi^ncTR1fdiicManii£adiiriiiiG)mpany 


of  Canada  Limited-Monixcal 


( In.irdia 


.Ntontrcd, 


trader' 


Bank    Hldg.,  I'oronto. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

raiiadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lincoln  Electric  Co.  ol  Canada. 
Wagner  Electric  Mfg.  Company  of  Canada. 

ALUMINUM 

British  Aluminium  Company. 
Northern  Aluminum  Company. 
Spielmann  Agencies,  Registered. 

AMMETERS  &  VOLTMETERS 
Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Toyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company. 
Wagner  Electric   Mfg.  Company  of  Canada. 
Weston  Electrical  Instrument  Company. 

ATTACHMENT  PLUGS 

Benjamin  Electric   Manufacturing  Company. 
Canadian   Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National   Metal  Molding  Company. 
Pass  &  Seymour,  Inc. 

AUTO  STARTERS 

Adams-Bagnall  Electric  Company. 

BATTERIES 

Canadian  General  Electric  Company.' 
Canadian  Hart  Accumulator  Cornpany. 
Hamilton   &   Toronto   Electric  Co. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 


Cope,  T.  J. 


CABLE  RACKS 


Jordan  Bros.  Inc. 


BLOCKS 


BOLTS 

McGill  Manufacturing  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Oliio  Brass  Company. 

BOXES 

Canadian    Westingliouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Co.  of  Canada. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited. 
Joyner,  Limited,  A.  II.  Winter. 
Pringle.  R.  E.  T. 

BRAKES 
Sundh   Electric  Company. 

BULBS 

Pioneer  Coiporation. 

BUS  BAR  SUPPORTS 
Joyner,  Limited,  A.  H.  Winter. 
Moloney  Electric  Company  of  Canada. 

BUSHINGS 
Electrical  Fillings  Company. 
National  Metal  Molding  Company. 

CABINETS 
Canadian  Krantz  Electric  &  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company. 
Canada  Wire  &  Cable  Company. 
D.  &  W.  Fuse  Company. 
Northern   Electric  Company. 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada. 

*  CABLE  ACCESSORIES 

Cope,  T.  J. 

Northern  Electric  Company. 

.Standard  Underground  Cable  Co.  of  Canada. 

CARBONS 
Canadian    Westinghouse  Company. 


CAR  EQUIPMENT 
Ohio  Brass  Company. 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 
Jones  &  Glassco. 

CHARGING  OUTFITS 

Canadian   Crocker- Wheeler  Company. 
Lincoln  Electric   Co.  of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Nortliern  Electric  Company. 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company. 
Cutter  Electric  &  Manufacturing  Company. 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.  &  W.  Fuse  Company. 

COMMERCIAL  AGENCY 

Bradstreet  Company. 

COMMUTATORS 

Cleveland  Armature  Works. 

COMPRESSORS 

De  Laval  Steam  Turbine  Company. 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company. 
Canadian    Westinghouse  Company. 

CONDUCTORS 

British  Aluminium  Company. 
National  Metal  Molding  Company. 
Northern  Aluminum  Company. 

CONDUITS 

American  Conduit  Company. 
Conduits  Company. 

]''Jrti  riciil    l'"iltin)::s        L'onndry  Limited. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 

CONDUIT  ROD 

Cope,  T.  J. 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited. 

Ferranti  Electrical  Company  of  Canada. 

Lincoln  Electric  Co.  of  Canada. 


CONDUIT 

Martin  &  Sons.  II.  P. 


BENDERS 


CONDUIT  BOX  FITTINGS 
Electrical   Fittings  Company. 
Pass  &  Seymour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 

Canadian    Crocker- Wheeler  Company. 
Canadian   General   l^lectric  Company. 
Canadian    Westinghouse  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Sundh  Electric  Company. 

CONNECTORS 

Dossert  &  Company. 

COOKING  DEVICES 

Canadian  Cicneral  Electiic  Company. 
Canadian   Westinghouse  Company. 
Northern   Electric  Company. 
Spielmann   Agencies,  Registered. 

CORDS 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Noithern  Electric  Company. 
Stuart  Howland  Company. 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company. 

CURRENT  CONTROLLERS 

.South  Bend  Current  Control  Co. 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 
Pass  &  Seymour  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 
Boving  Hydraulic   &  Engineering  Company. 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  SHADES 

Jefferson  Glass  Company 

ELECTRIC  RANGES 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 

Ohio   Brass  Company. 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada. 

FANS 

Canadian   General   Electric  Company. 
Canadian   Westinghouse  Company. 
Century  Electric  Company, 
(neat  West  Electric  Company 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Robbins  &  Myers. 
Spencer  Company,  W.  H. 
Volt  Electric  Company. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited. 
Northern  Electric  Company. 

FIXTURES 

r>enjaniin  Electric  Manufacturing  Company 

Canada  Sales  Company. 

Canadian  General  Electric  Company. 

Jefferson  Glass  Company. 

Northern  Electric  Company. 

Tallman   Brass  &  Metal  Company. 

FLASHLIGHTS 

Canada  Sales  Company. 
Interstate  Electric  Novelty  Company. 
Northern  Electiic  Company. 
Spielmann   Agencies,  Registered. 

FLEXIBLE  CONDUIT 

Tubular  Woven  Fabric  Company. 

FUSES 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
Economy  Fuse  &  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
Moloney  Electric  Company  of  Canada. 
Northern   Electric  Company. 
Volt  Electric  Company. 

FUSE  BOXES 
D.  &  W.  Fuse  Company. 
Northern  Electric  Company. 
Pass  &  Seymour,  Inc. 

(Continued  on  page  ."iO) 
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Unequalled  Workmanship 

Highest  Efficiency 

Complete  Satisfaction 

EscHER  Wyss  &  Co. 

Water  Wheels 
Governors 
Turbo  Pumps 
Steam  Turbines 


Write  for  information 
and  prices 


ESCHER  WYSS  &  CO. 

12  Coristine  BIdg.,  MONTREAL 


Canadian  Baldwin  Electric  Trucks 


INTERURBAN  SERVICE 


Canadian  Baldwin  Trucks,  Class  84-30-AA,  built  for  Lake  Erie  & 
Northern  Railway,  Ontario. 


Manufactured  in  Canada  by 


The  truck  illustrated  is  designed 
for  high  speed  on  electric  rail- 
ways, and  has  a  rated  carrying 
capacity  of  30,000  pounds  on 
the  centre  plate. 

It  has  frictional  side  bearings  and 
is  of  the  equalized  pedestal  type. 

Canadian  Baldwin  Trucks, 
solve  the  problem  of  minimum 
weight,  economical  maintenance, 
simple  construction,  noiseless  op- 
eration and  easy  riding. 

There  is  comfort  riding  on 
roads  where  Canadian  Baldwin 
Trucks  are  used. 


Canadian  Locomotive  Company^  Limited 


KINGSTON 


ONTARIO 
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GENERATORS 

Canadian  Crocker-Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Canadian   Vickers,  Limited. 
De  Laval  Steam  Turbine  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lachapelle  &  Company,  J.  D. 
Lancashire  Dynamo  &  Motor  Company. 
Lincoln  Electric  Co.  of  Canada. 
Thomson   Company,   Limited,  Fred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Canada  Sales  Company. 
Jefferson    Glass  Company. 

GUARDS  (Lamp) 
McGill  Manufacturing  Company. 
Monarch  Electric  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HEATING  DEVICES 

Canadian  General  Electric  Company. 

Canadian   Vickers,  Limited. 

Canadian    Westinghouse  Company. 

Majestic    Electric  Company. 

Northern   Electric  Company. 

Renfrew  Electric  &  Manufacturing  Company. 

Spielmann   Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Roving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefiferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories. 

INSTRUMENTS 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 

INSULATORS 

Canadian  Porcelain  Company. 
Canadian   Westinghouse  Company. 
Illinois  Electric  Porcelain  Company. 
Moloney  Electric  Company  of  Canada. 
Mica  Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 

Packard  Electric  Company. 

IRONS  (Electric) 

Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Flexible  Conduit  Cornpany. 
Majestic  Electric  Company 
National   Electric  Heating  Company. 
Northern   Electric  Company. 
Renfrew   Electric  Company. 

ISOLATED  LIGHTING  PLANTS 
Main  Electric  Mfg.  Company. 

LAMP  BULBS  (Electric) 

Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical  Maintenance  &  Repairs  Company. 
High  Efficiency  Lamp  Company. 
Lincoln  Electric  Co.  of  Canada. 
Moloney  Electric  Company. 
Northern  Electric  Company. 
Starr  .Son  &  Company,  John. 
Volt  Electric  Co. 

LANTERNS  (Electric) 
Duncan  Electrical  Company. 
Interstate  Electric   NoveKy  Company. 
•Spielmann   Agencies,  Registered. 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Comnany. 


LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited. 

Canadian  General  Electric  Company. 
Cope,  T.  J. 

Carr  Company,  C.  E.  A. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Ohio  Brass  Company. 
Pass  &  Seymour  Inc. 
Steel  Co.  of  Canada  Limited. 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 

Northern  Electric  Company. 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited. 

LUMINOUS  BULBS 

Pioneer  Corporation 

LUMINOUS  CLOCKS 

Pioneer  Corporation 

MAGNETS 

Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Co. 
Northern  Electric  Company. 
Thompson-Levering  Company. 

METAL  MOLDINGS 

National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company. 
Ferranti  Electrical  Company  of  Canada. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Packard  Electric  Company. 

MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 

MOTORS 

Canadian  Crocker- Wheeler  Company. 

Canadian  General  Electric  Company. 

Canadian    Westinghouse  Company. 

Canadian  Vickers. 

Century  Electric  Company. 

Electrical  Engineering  Company. 

Electrical  Maintenance  &  Repairs  Company. 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company. 

Petrie,  Limited,  H.  W. 

Pnngle,  R.  E.  T. 

Robbing  &  Myers. 

Spencer  Company,  W.  H. 

Thomson   Company,   Limited^  Fred. 

Toronto  &  Hamilton  Electric  Company. 

Wagner  Electric  Mfg.  Company  of  Canada. 

NICKEL 
International  Nickel  Company. 

OFFICE  FURNITURE 
Canadian   Office  &   School   Furniture  Company. 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada. 

OVERHEAD  MATETRIAL 

Drew  Electric  &  Mfg.  Company 
Carr  Company,  C.  E.  A. 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Krantz  Electric  &  Mfg.  Company. 
Canada  Sales  Company. 
Devoe  Electric  Switch  Company. 

Northern  Electric  Company. 

PAINTS  &  COMPOUNDS 

G.  &  W.  Electric  Specialty  Company. 
McGill  Manufacturing  Company. 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada. 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 


PATENT  SOLICITORS  &  ATTORNEYS 
Dennison,  H.  J.  S. 

Fetherstonhaugh  &  Hammond. 

Ridout  &  Maybee. 

Shipman  &  Company,  Harold  C. 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 


PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company. 


PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Pringle,  R.  E.  T. 

POLES 
Crawford  Cedar  Company. 
Lindsley  Bros.  Company. 
N'orthern  Electric  Company. 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Steel  Co.  of  Canada  Limited. 


PORCELAIN 

Canadian  Porcelain  Company. 
Illinois  Electric  Porcelain  Company. 
Ohio   Brass  Company. 
Pass  &  Seymour,  Inc. 


POTHEADS  &  SLEEVES 
G.  &  W.  Electric  Specialty  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &  Engineering  Company. 

Main  Electric  Mfg.  Company. 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada. 
De  Laval  Steam  Turbine  Coinpany. 

Escher  Wyss  &  Company 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin  Electric  Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Pass  &  Seymour. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company. 

REPAIRS 
Electrical  En^neering  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Thomson  Company,  Fred. 

RHEOSTATS 
Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

ROSETTES 
Benjamin  Electric  Manufacturing  Company. 
Duncan  Electrical  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin  Electric  Manufacturing  Company. 

Canadian  General  Electric  Company. 

Duncan  Electrical  Company. 

Monarch  Electric  Company. 

National  Metal  Molding  Company. 

Northern  Electric  Company. 

Pass  &  Seymour  Inc. 

Spencer  Company,  W.  H. 

Starr  Son  &  Company,  John. 

Volt  Electric  Company. 

SOLDERING  FLUXES 
Allen  Company,  L.  B. 
Houston   &  Company 

STANDARD  CELLS 
Weston  Electrical  Instrument  Company. 

(Continued  on  Paee  5U  ) 
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"DRIOROL" 

is  the  most  useful  Enamel 
ever  offered  to  Engineers 

SPECIAL  FEATURES 

Oilproof  Damp-proof 
Quick-drying  Flexible 
Unaffected  by  lubricating  or  transformer 
oils. 

Dries  quickly  without  heat,  but  remains 

flexible  and  tough. 
Dries  over  oily  or  greasy  surfaces. 
Possesses  considerable  insulation  resistance. 

The  quality  is  proved,  for  it  is 
made  in   London,  England  by 

GRIFFITHS  BROS.  &  CO. 

(Contractors  to  H.  M.  Imperial  and  Overseas  Govts.) 

Write  us  for  booklet  with  full  particulars 
of  Driorol,  Shaydolite  for  coloring  lamps, 
Anti-Sulphuric  Enamel,  Ohmaline  and 
Armacell  Insulating  compositions,  etc. 

STOCKED  BY 

SPIELMANN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 


Have  you  our  price  list?  Have  you  any 
idea  of  the  profits  you  can  make  selling- 
Delta  Vehicle  Electric  Lighting  Systems, 
Hand  Lamps,  Lanterns,  Bicycle  Lamps,  and 
Flashlights? 

We  are  the  originators — and  by  far  the 
largest  makers — of  Heavy  Service  Dry-Cell 
Electric  Lamps  and  Lanterns. 

Write  for  our  Price  List  and  latest  Illus- 
trated Bulletin. 


Delta  Electric  Company 

Toronto — 22  College  St. 
Winnipeg— Cumterland  and  Hargrave  Sts. 
Regina— 1825  Scarth  St. 


De  Laval  Steam-turbine-driven  Centrifugal  Pump  installed  at 
the  Low  Level  Pumping  Station  of  the  Montreal  Water  Works; 
30,000,000  Imperial  gal.  per  day  against  210-ft.  head;  duty  168 
million  ft.  lb.  per  1,000  lb.  of  steam  at  140-lb.  gage  pressure; 
100  deg.  superheat. 


High  Duties  From  De  Laval 

Steam  Turbine  Driven  Centrifugal  Pumps 

De  Laval  Steam  Turbine-driven  Centrifugal  Pumps 
have  long  held  the  records  for  efficiency.  The  latest  is 
168.3  million  foot  lb.  per  1,000-lb.  steam  at  140-lb.  gage 
and  100  degs.  F.  superheat,  established  by  a  De  Laval 
Turbine-driven  Pump  at  the  Low  Level  Pumping  Station 
of  the  Montreal  Water  Works.  This  pump  supplies 
30,000,000  Imperial  gallons  per  day  against  210-ft.  head. 

The  high  duty  turbine-driven  centrifugal  pump  was 
made  possible  by  the  De  Laval  Double-helical  Speed- 
reducing  Gear.  Speed-reducing  Gears  can  be  used  to 
advantage  with  centrifugal  pumps  wherever  high  turbine 
and  high  pump  efficiency  are  desired,  or  where  relatively 
large  volumes  of  water  are  to  be  pumped  against  low 
heads  as  in  circulating  condenser  water. 

Where  small  quantities  of  water  are  to  be  pumped 
against  high  heads  and  where  the  exhaust  of  the  turbine 
can  be  used  in  feed  water  heaters  or  manufacturing  pro- 
cesses, directly  connected  units  are  more  simple  and  less 
expensive.  Turbine-driven  centrifugal  boiler  feeders,  for 
example,  are  built  in  sizes  from"  2,000  to  50,000  boiler 
horsepower.  There  are  no  parts  in  actual  contact,  except 
the  bearings  and  the  simple  packings  about  the  shaft 
and  no  valves,  plungers  or  pistons.  All  working  parts 
are  accessible  upon  lifting  the  casing  covers  and  without 
disconnecting  piping.  The  feed  line  is  free  from  shock, 
which  is  favorable  to  the  use  of  boiler  feed  regulators. 
The  exhaust  steam  is  uncontaminated  with  oil. 

De  Laval  designs  are  distinguished  by  moderate  peri- 
pheral speeds,  large  running  clearances,  horizontally  split 
casings    and    accessibility,    close    regulation,    limit  gage 
.  method  of  manufacture,  and  interchangeability  of  parts, 
and  every  unit  is  guaranteed  and  tested  before  shipment. 

The  many  different  applications  of  centrifugal  pumps, 
together  with  their  Design,  Manufacture,  Testing.  Char- 
acteristics and  Selection  are  fully  explained  in  our  300- 
page  Book  B73. 


Regr.  U.S.  Pat.  Office 

STEAM  TURBINE  CO.,  Trenton,  N.  J. 

Turbine  Equipment  Co.,  Limited,  C.P.R.  Bldg.,  Toronto,  Can. 
The  E.  Laurie  Co.,  243  Bleury  Street,  Montreal.  Can. 

224 


A  De  Laval  combination  pumping  unit  suppliei,!  to  tlie  Minne- 
apolis Gas  Co.  Geared  steam  turbine  drives  a  single-stage  pump 
supplying  900  gal.  per  minute  against  100-ft.  head  as  circulating 
water  for  the  condenser  of  a  De  Laval  turbine-driven  gas  blower, 
and  a  multi-stage  general  service  pump,  supplying  600  gal.  per 
minute  against  286-ft.  head. 
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STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Nortliern  Electric  Company. 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company. 

Canadian  General  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company. 

Canadian  General  Electric  Company. 

Canada  Sales  Company. 

Canadian   Westinghouse  Company. 

Chamberlain  &  Hookham  Meter  Company. 

Devoe  Electric  Switch  Company. 

Electrical  Maintenance  &  Repairs  Company. 

G.  &  W.  Electric  Specialty  Company. 

Moloney  Electric  Company  of  Canada. 

Monarch  Electric  Company. 

National  Metal  Molding  Company. 

Northern  Electric  Company. 

Pass  &  Seymour  Inc. 

Spencer  Company,  W.  H. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

Sundh  Electric  Company. 

SWITCHBOARDS 

Canadian  Cieneral  Electric  Company. 

Canadian  Krantz  Electric  &  Manufacturing  Co. 

Canadian  Westinghouse  Company. 

Devoe  Electric  Switch  Company. 

Ferranti  Electrical  Company  of  Canada. 

Moloney  Electric  Company. 

Northern  Electric  Company. 

Pringle,  R.  E.  T. 

SWITCH  BOXES 
Electrical  Fittings  Company. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada. 

SWITCH  PLATES 

Pioneer  Corporation. 


TAPE 

Packard  Electric  Company. 
Northern  Electric  Company. 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Co. 
Nortliern  Electric  Company. 

TOASTERS 

Flexible  Conduit  Company. 
.\ationaI  Electric  Heating  Company. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 

TOOLS 

Northern  Electric  Company. 

Pratt  &  Whitney  Company  of  Canada. 

TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company. 

TRANSFORMERS 

Adams-Bagnall  Electric  Company. 
Canadian  Crocker-Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Moloney  Electric  Company  of  Canada. 
Northern   Electric  Company. 
Packard  Electric  Company. 

Thordarson  Electric  Manufacturing  Company. 
Wagner  Electric  Mfg.  Company  of  Canada. 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company. 

TROLLEY  GUARDS 
Ohio  Brass  Company. 

TURBINES 
Boving  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 


TUBING 

Northern  Aluminum  Company. 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 
Nortliern  Electric  Company. 

VACUUM  CLEANERS 

Houston  &  Co. 
Pringle,  R.  E.  T. 

VISE  STANDS  (Portable) 
Martin  &  Sons,  H.  P. 


WATERPROOFING 


Toch  Bros. 


WATER  POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company. 

ICsclier  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 

WELDING  EQUIPMENT 

Lincoln  Electric  Co.  of  Canada. 

WIRE 

Boston  Insulated  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company. 

D.  &  W.  Fuse  Company. 

International  Nickel  Company. 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

WIRING  DEVICES 

Canadian  Central  Electric  Company. 
Northern  Electric  Company. 
Volt  Electric  Company. 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 


January  J, 


THE   ELECTRICAL  NEWS 


LINCOLN 


— the  Motor 
of  Efficiency 


Lincoln  Motors  are  thoroughly  efficient  in  every 
way.  They  have  high  power  factor  and  good 
starting  torque.  They  are  noiseless  in  operation 
and  thoroughly  reliable.  Our  designs  insure  an 
ample  supply  of  active  material,  copper,  iron, 
shafts,  bearings,  etc. 

We  make  two  and  three  phase  alternating  cur- 
rent motors,  also  motor  generators  for  battery 
charging,  arc  welding,  etc. 
/ 

Standard  Motors  and  Spare  Parts 
Carried  in  Toronto  Stock 

Send  us  your  enquiries, 

Lincoln  Electric  Company  of  Canada,  Limited 

Head  Office:  311-312  Kent  Bldg.  TORONTO,  ONTARIO 


Reamers 


Cutters 


Taps 


Dies 


Drills 


p.  &  W.  Co. 

Look  for  these  letters  on  the  tools 
Pratt  &  Whitney  Co.  of  Canada,  Limited 


MONTREAL 

723  Drummond  Bldg. 


DUNDAS,  ONT. 

WINNIPEG 

1205  Mc Arthur  Bldg 


VANCOUVER 

609  Bank  of  Ottawa  Bldg. 
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W^stinghouse 

Type  K  Auto-Starters 

For  Squirrel  Cage  Induction  Motors 

Capacities  7K  to  300  h.p.- 1 10-2200  volts— 25  to  60  Cycle 


Pedestal  Form 


Wall-Mounting  Form 


NEW  FEATURES:— Arcing  tips— easily  renew- 
able—on all  starting  and  running  contacts,  an 
exclusive  feature. 

Accessibility  to  all  contacts  and  connections. 

Made  in  two  forms,  wall-mounting  for  capacities 
up  to  75  h.p. ;  pedestal  for  capacities  above 
75  h.p. 

Access  to  all  parts  is  obtained  by  removing  the 
sheet  steel  cover  and  tank— the  cover  on  the 
pedestal  form  is  hinged  and,  when  thrown  back, 
permits  ready  inspection  of  the  contacts,  etc. 

Circular  No.  H-7001  gives  full  details 


Wall-Mounting  Starter  with  Cover 
and  Tanl<  Removed. 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Toronto  Montreal 


Ottawa 


Halifax     Ft.  William      Winnipeg  Edmonton 


Calgary 


Traders  Bank      f)2  Victoria      Ahearn  &  Soper       105  Hollis 
BIdfi.  Sq.  Ud.  St. 


Vancouver 

Telfer  158  Portage         211  McLeod       Grain  Exchange     Bank  of  Ottavk-a 

Bldg.  Ave.,E.  Bldg.  Bldg.  Bldg. 
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SELL  US  YOUR  SPARE  TIME 


We'll  Pay  You  Liberally  For  It — And  Then  Some 

If  you  get  a  few  moments  to  spare,  or,  better  still,  while  you  are  doing  some 
work  for  one  of  your  customers,  find  out  if  he  has  a  motor  or  dynamo  that  needs 
repairs.  If  he  has,  tell  him  you  are  the  agent  for  a  firm  who  specializes  in  repairs 
and  you  can  get  this  work  done  for  him  b  etter  than  if  he  sent  it  to  the  maker. 
Then,  again,  if  he  is  in  a  hurrj'  for  it,  tell  him  that  is  all  the  better,  for  it  will  g'ive 
you  a  chance  to  prove  that  the  firm  vou  represent  can  do  quick  work  and  an  abso- 
lutely reliable  job,  too. 

On  all  such  work  as  this  we  pay  you  a  handsome  commission — one  that  is 
worth  your  while.  You  can  get  the  job  of  tearing  down  the  machine  and  again  of 
setting  it  up  when  it  returns.   It's  a  double  profit  for  you. 

Others  are  doing  it,  why  not  you?    Let  us  tell  you  more  about  it. 

The  Electrical  Maintenance  &  Repairs  Company^  Limited 

Ade?Jdr-eo2  162  Adelaide  Street  West,  Toronto  r.  B.Ro»i?SujrBi:ch  1930 

Adelaide  903  "  ALWAYS  ON  THE  JOB  "  G.  T.  Dale,  Manager,  Beach  1723 


Renold  Patent  Silent  Chains 

EFFICIENCY        RELIABILITY        DURABILITY  COMPACTNESS 


Recog-nition  of  the  RENOLD 
record  of  Reliability  and  Sup- 
eriority is  strongly  evidenced 
by  the  fact  that  one  of  the 
largest  and  most  important 
Canadian  Municipalities  re- 
cently ordered  a  500  H.  P. 
RENOLD  Silent  Chain  Drive 
to  operate  a  **  Standby  "  Unit, 

Write  for  illustrated 
catalogue 


WE  STOCK  CHAIN  AND  REPAIRS 

Sole  Canadian  Agents 

JONES     &     GLASSCO  Engineers 
Branch  Office,  Toronto  (Reg'd)  St.  Nicholas  Bldg.,  MONTREAL 
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ELECTRIC  REPAIRS 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Co.,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 


SIMPLE  DIRECT  FLEXIBILITY 
G  &  W  Detachable  Potheads  and  Boxes 


end.  = 


There  is  no   point  which  stands   out   more   definitely    than  the 

It  is  a  positive  natural  division.  = 

Potheads  and  boxes  are  always  found  at  cable  ends.  = 

Using  G  &  W  Detachable  Potheads  and  Boxes  provides  simple,  direct  = 
sectionalizing  and  flexibility  at  the  logical  point.  = 

Catalog  No.  9  and  Supplement  = 
show   numerous   applications.  = 

G  &  W  ELECTRIC  SPECIALTY  CO. 

7440-52  South  Chicago  Ave.  CHICAGO,  U.S.A. 

A.   H.  Winter-Joyner,  Ltd.,  Toronto  Bentz-Richardson   Co.,   Ltd.,  Winnipeg 

A.  H.  Winter-Joyner,  Ltd.,  Montreal  General  Supplies,   Limited,  Calgary 


Vol.  XXVI-No.  2 


Toronto,  January  15,  1917 


Made  in  Canada 


Series  and  Potential  Transformers 


Transformers  for  Every  Service 

The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Office,  N.  W.  Office  and  Warerooms, 

Traders  Bank  Bldg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
St.  John  Railway  Co.,  St.  John,  N.B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 
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Fixtures  That  Satisfy 


Northern  Electric 

DE-LITE 

The  Logical  Street  Lighting  Fixture 

Here  is  a  fixture  that  can  be  used  to  replace  the  obsolete, 
uncleanly,  and  expensive  arc  lights,  both  for  the  illumination 
of  streets  and  stores.  The  combination  of  the  "De-Lite"  fix- 
ture and  the  nitrogen-filled  Mazda  Lamp  will  give  twice  as 
much  light  as  carbon  lamps,  and  is  infinitely  cleaner,  safer, 
and  more  attractive  than  arc  lamps  of  any  kind. 

Another  feature  about  the  "De-Lite"  worth  noting — it  is 
low-priced.  Search  the  markets  over  and  see  if  it  is  possible 
to  find  a  solid  copper  unit  that  will  compare  with  the  "De- 
Lite"  in  every  last  manufacturing  detail  at  anything  like  the 
price.  And  yet  its  price  has  not  lessened  hy  the  smallest 
particle  that  QUALITY  which  is  so  characteristic  of  all 
Northern  Electric  commodities. 


BRASCOLITE 

Diffusion  Plus  Reflection 


The  demands  which  are  imposed  upon  an  illuminating 
system  in  large  spaces  with  high,  irregular,  or  dark  ceilings 
are  admirably  met  by  BRASCOLITE. 

This  is  due  to  the  various  important  features  which  are 
embodied  in  its  construction.  Foremost  is  the  FLAT,  de- 
polished  white  reflecting  plane.  This  is  an  essential  factor, 
as  it  eliminates  the  necessity  of  utilizing  the  ceiling  for  a 
reflector. 

'i'be  shape  and  relation  of  all  parts  are  also  features  which 
malerially  .'idd  tu  the  efficiency  of  the  unit.  Each  helps  to 
produce  the  results  which  make  it  the  ideal  fixture  for  ])ro- 
perly  illuminating  any  interior. 

There  are  many  clnirclies.  lodges,  or  business  houses  in 
your  vicinity  where  P. R.VSCOLITE  equiiiment  may  be  profit- 
al)ly  a])plicd. 

W'l-ile  our  nearest  -liouse  f(jr  further  information  al>out 
these  fixtures.  Let  imr  illuniinaling  engineers  solve  your 
jiroblems. 


North(^rti  Ehctric  Company 


LIMITED 


MONTREAL 
HALIFAX 


OTTAWA 
TORONTO 


WINNIPEG 
REGINA 


CALGARY 
VANCOUVER 
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The  best  of  raw  materials 
plus 

a  scientifically  correct 
construction — 
that's 

Northar/t  Ehctr/c 

DURADUCT 

(Ree.  Canadian  Patent  Office) 

flexible,  non-metallic  conduit. 


The  Single  Wall 

prevents  breaking    down  and 
blistering. 

The  "Roller-bearing"  Wireway 

reduces  friction  to  a  minimum 
and  makes  fishing  75%  easier. 
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PFlextube" 


If  the  above  view  of 
the  construction  of 


is  not  sufficiently  convincing  of  its  superior  quality,  write  us 
for  a  sample  and  examine  for  yourself.  FLEXTUBE  is  made 
by  the  largest  manufacturer  of  electrical  conduits  and  fittings. 

It  is  the  original  seamless,  interwoven,  non-metallic,  flex- 
ible conduit  with  the  "roller-bearing"  wireway ;  and  the  onl}" 
conduit  of  this  construction  which  is  double-compounded.  The 
interwoven  single  wall  tubing  is  compounded  and  then  pro- 
tected with  a  tough  thread  outer  braiding  which  is  also  com- 
pounded. 

We  could  make  a  cheaper  tubing,  but  to  do  that  we  would 
have  to  sacrifice  quality. 

National  Melal  Molding  6 

Ma n ufactu re rs  of 

Electrical   Conduits   ^  Fittings 

8  Fulton  Building,  PITTSBURGH, PA. 


Portland 
Ttavana 


Los  Angeles 
New  York 
Philadelphia 

St.  Louis 
Manila 


Canadian  Distributors 
CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 


TORONTO 


District   Sales  Offices: 
Fort  William 
Regina 
Winnipeg 
Saskatoon  ' 
t'algary 


-Salt  Lake  City 
San  Francisco 
Seattle 

Paris 


Edmonton 
Nelson 
Vancouver 
Victoria 
Prince  Rupert 
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The  above  photograph  illustrates  the  use,  not  only  o£  BENJAMIN  REFLECTORS  of  correct  design  and  distribution  for  the  class  of  work 
carried  on,  but  also  of  the 


"STARRETT  SAFETY  PANELS" 

—  a  new  Benjamin  line  — 
in  a  large  cotton  mill— one  of  many  others. 

These  panels  are  SAFE,  COMPACT  and -different. 
Ask  for  Bulletin  No.  1 

BENJAMIN  ELECTRIC  MFG.  CO.  of  CANADA,  LTD. 

11-17  Charlotte  St.  -  -  -  -  TORONTO,  Ontario 
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McKINNON 

Electric  Fixture  Chain 


This  is  a  "quality"  fixture  chain  in  every  sense 
of  the  word.  Makers  of  the  very  finest  lij^htins 
sets  are  using  our  product  with  all-round  satis- 
faction. All  our  fixture  chain  is  made  from 
smooth  drawn  wire,  allowing  a  permanent,  super- 
ior finish.  Chain  is  first  copper-plated,  then 
nickel-plated,  finally  brass-plated,  brushed  and 
lacquered.  Each  strand  of  both  brass  and  steel 
finished  chain  is  wrapped  carefully  in  tissue  paper 
to  ]irevent  marring. 

Write  today  for  our  price  list. 


MeKinnon  Chain  Co. 

ST.  CATHARINES,  ONT. 

Agents — Duggan  &  Levy,  166  King  St.  W.,  Toronto 


ANNOUNCEMENT 
The  Mainer  Electric  Co. 


of  Winnipeg 

will  hereafter  be  known  as 


Limited 


Great  West 
Electric  Co.^  Limited 

We  take  this  opportunity  of  thanking  our 
many  customers  for  their  liberal  patronage  of 
the  past  and  respectfully  solicit  a  continuance 
of  their  valued  orders. 

The  personnel  of  the  new  company  is  the 
same  as  formerly,  and,  with  their  added  facili- 
ties, assures  the  trade  of  even  better  service 
and  co-operation  than  in  the  past. 

Wishing  the  Electric  Trade  throughout  Canada 
the  Greatest  Prosperity  During  1917 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


If  all  Electric  Fixtures  were 
alike,  we  wouldn't  advertise. 

But  there  is  a  difference 

In  favor  of  Tallman  Fixtures. 

Advertising  cannot  prove  this. 
It  can  only  create  a  desire  to 
buy. 

"BUYING"  means  "PROVING." 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 
Toronto — Duggan  &  Levy — 166  King  Street  West. 
Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 
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npHE  special  features  in  the  design 
and  manufacture  of  C.  &  H. 
Meters  make  them  worthy  of  your 
most  critical  investigation, 
creeping"  -  "Surge  Proof"  - 
Starting  Current"  —  are  a  few  of 
their  superior  qualities. 


Efficient  meter  service  is  an  important  factor. 
G.  &  H.  Meter  Service  is  Efficient. 


Chamberlain  &  Hookham  Meter  Co.,  Ltd. 

243  College  Street,  TORONTO,  ONT. 
61  Albert  Street,    WINNIPEG,  MAN. 

W.  H.  Spencer  &  Co.,  Limited,  340  University  Street 
MONTREAL,  P.Q. 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


A  cc  i  d  e  n  ts  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire" machines, 
minimum  incon- 
venience from 
such  breakdowns. 


1000  H.P.  Variable  Speed  Motor  for  Direct  Coupling  to 
Tyre  Rolling  Mill. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada^  Ltd. 

Montreal  107-109  Duke  St.,  Toronto 
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THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  sucli  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
liglit"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net, 
f.o.b.   Pliilaclelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 
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C.  p.  R.  Elevator,  Port  McNicholl,  Ont.   A  "GALVADUCT"  Building. 


GALVADUCT 


"  GALVADUCT "  LORICATED 


The  most  perfect  interior  construction  A  liigh  class  interior  construction  con- 

conduit  on  the  market.     Recognized  as  duit  of  the  enamelled  type,  proof  against 

the  standard  of  high  quality.  acids  or  other  corrosive  agents. 

Always  Specify  Galvaduct  or  If  your  jobber  cannot  supply 

Loricated  Conduits  you — write  us 

Conduits  Company  Limited 

Toronto  Montreal 

LORICATED 
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Approved 


ECONOMY  renewable  cartridge  FUSES 

are  approved  officially  by  the  Canadian  Fire  Underwriters'  Association. 
Approved  by  Dealers,  because  they  sell. 

Approved  by  all  Canadians  because  they  are  strictly  Made-in-Canada. 

Approved  by  central  station  and  power  users  because  they  save  80% 
in  fuse  bills. 

Let  us  send  you  Catalogue  20  and  free  Sample. 

ECONOMY  FUSE  &  MANUFACTURING  COMPANY 

UNITY  BUILDING  MONTREAL 


LINCOLN 


— the  Motor 
of  Efficiency 


Lincoln  Motors  are  thoroughly  efficient  in  every 
way.  They  have  high  power  factor  and  good 
starting  torque.  They  are  noiseless  in  operation 
and  thoroughly  reliable.  Our  designs  insure  an 
ample  supply  of  active  material,  copper,  iron, 
shafts,  bearings,  etc. 

We  make  two  and  three  phase  alternating  cur- 
rent motors,  also  motor  generators  for  battery 
charging,  arc  welding,  etc. 

Standard  Motors  and  Spare  Parts 
Carried  in  Toronto  Stock 

Send  us  your  enquiries, 

Lincoln  Electric  Company  of  Canada,  Limited 

Head  Office:  311-312  Kent  BIdg.  TORONTO,  ONTARIO 
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No.  31(1  INSULATORS  as  well.  No.  :m 


Specify  "Acme"  when  ordering. 

ACME  STAMPiNG  AND  TOOL  WORKS,  LIMITED 

HAMILTON,  ONTARIO 

Sheet  Metal  Stampings  of  Every  Description 


HYDRAULIC  TURBINES 


Five  Vertical  Direct-Connected  Unit  in 
Concrete  Spiral  Flumes 
built  for 

THE  WATEREE  POWER  CO.,  Charlotte,  N.C. 
Fishing  Creek  Station 
55  FT.  HEAD    11,000  H.P.    97.3  R.P.M. 
•  Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  VAN  EVERY,  Canadian  Representative 
405  Power  Building  MONTREAL 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lisiied  in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.UU. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Kenouf  Publishing 
Company.     248  pages,  illustrated.     Pi  ice  $2.00. 

Alternating  Currents— Examples  for  Students  and  Engineers, 
by  Prof.  F.  E.-  Austin.  Second  edition,  Vol.  1.  Published 
in  ISIlfi.     223  pages,  illustrated.     Price  $2.40. 

Alternatmg-Current  Work,  by  W.  Perren  Maycock,  M.l.E.E. 
Published  in  1915  by  Whittaker  &  Company.  415  pages, 
illustrated.     Price  $2.00. 

Applied  Electricity  for  Practical  Men,  by  Arthur  J.  Rowland. 
Published  in  1916  by  McGraw-Hill  Book  Company.  375 
pages,  illustrated.    Price  $2.00. 

Autoiimiic  ieiepnuny,  by  Anuui  hessey  Smith  and  Wilson  Lee 
Campbell.  Published  in  1914  by  McGraw-Hill  Book  Com- 
pany.    406  pages,  illustrated.     Price  $4.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

Central  Station  Management,  by  H.  C.  Cashing,  Jr.,  and  New- 
ton Harrison.  Published  in  1916  by  D.  Van  Nostrand  Com- 
pany.    397  pages.     Price  $2.00. 

Diesel  Engines  for  i-and  and  Marine  Work,  by  A.  P.  Chalkley, 
Published  in  1913  by  D.  Van  Nostrand  Company.  276 
pages,  illustrated.     Price  $3.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  Dy  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M.. 
Ph.U.  Published  in  1908  by  American  School  of  Corres- 
po«dence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  .illustrated. 
Price  $2.00. 

Electric  Arc  Phenomena,  by  Ewald  Rasch.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $1.00. 

Electric   Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.    Price  $2.00. 

Electric  Cooking,  Heating  and  Cleaning,  by  Maud  Lancaster. 

Published   in   1914   by   D.   Van   Nostrand    Company.  330 

pages,  illustrated.     Price  $1.50. 
Electric  Railway,  by  A.   Morris  Buck,  M.  E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.     Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edilion.  Published  in  1916  by  McGraw-Hill  Book 
Company.     416  pages,  illustrated.     Price  $3.00. 

Electrical  Instruments  in  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company. 
366  pages,  illustrated.     Price  $2.50. 

Electrical  Solicitors'  Handbook,  published  in  1913  by  the  Na- 
tional Electric  Light  Association.    327  pages.     Price  $1.00. 

Electrical  Injuries,  by  C.  A.  LaufTer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  60  cents. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  A.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164  pages,  illustrated.     Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok.  A. M.l.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.    235  pages,  illustrated.    Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Co  mpany.  226  pages,  illustrated. 
Price  7f>c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky,  B.S. 

Published  in  1914  by   McGraw-Hill   Book  Company.  212 

paees.  illustrated.     Price  $1.50. 
Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 

B.S.     Published  in  1916.     223  pages,  illustrated.  Price 

$2.00. 

Examples  in   Magnetism  for  Students  of  Physics  and  F.nei- 

neorinpr,  by  Prof.  F.'  E.  Austin,  B.  S.  Published  in  1916. 
Price  $l.nn. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman, 
published  in  1908  by  the  New  York  Edison  Company. 
Tlhistratcd      Price  RO  cents. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1016  by  McGraw-Hill  Hook  Company.  461  pages, 
illimtratcd.      Price  $3.00. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company 
in  1914.     143  pages,  illustrated.     Price  $1.00. 


Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404   pages,   illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1916  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.    Price  $3.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Book,  by  W.  H.  Marchant. 
Published  in  1912  by  Whittaker  &  Company.  Illustrated. 
Price  76  cents. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Railway  Maintenance  Engineering,  by  Wm.  H.  Sellew.  Pub- 
lished in  1916,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  6  folding  plates.     Price  $2.50. 

Short  Courses  in  Testing  Machinery,  by  Morecroft  and  Hehrs. 
Published  in  1911  by  D.  Van  Nostrand  &  Company,  154 
pages,  illustrated.    Price  $1.00. 

Standard  Wiring,  1916  Edition,  22nd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Gushing, 
Jr.     Leather  cover,  pocket  size.     Price  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  bv 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.    Published  in  1910  by  Whittaker 

&  Company.    100  pages,  illustrated.    Price  $1.00. 
Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 

the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 

Third  edition.    Published  in  1916  by  Whittaker  &  Co.  985 

pages,  63U  illustrations.     Price  .$2.00. 
Telegraphy,  by  Sir  W.  H.Preece,  K.C.B.,  and  Sir  J.  Sivewright, 

M.A.    Published  in  1905  by  Longmans,  Green  &  Company. 

504  pages.     Price  $1.00. 
Telephone  Law,  by  A.  H.  McMillan.     Published  in  1908  by 

McGraw-Hill  Book  Company.    332  pages.     Price  $1.00. 
Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 

the  Use  of  Power  Station  Engineers,  Superintendents  and 

Chemists,   by   Edward   H.   Tenney,    B.A.  M.E.  Published 

in  1915  by   D.    Van  Nostrand   Company.     224   pages,  85 

illustrations.     Price  $2.60. 
The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es-  • 

timating,  by  Louis  W.  Moxey,  Jr.     Published  in  1016  by 

McGraw-Hill  Book  Company.     o6  pages,  illustrated.  Price 

$1.50. 

The  Telephone  and  Telephone  Exchanges,  Their  invention  and 
Development,  by  J.  E.  Kingsbury,  M.  I.  E.  E.,  published 
in  1915  by  Longmans,  Green  and  Company,  668  pages, 
illustrated.    Price  $4.00. 

The  How  and  Why  of  Electricity,  bv  Charles  Tripler  Child. 
Published  in  1906  by  Electric  Review  Publishing  Com- 
pany.   140  pages,  illustrated.    Price  60c. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4.00. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.60. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Tramway  Track  Construction  and  Maintenance,  by  R.  Bicker- 
staffe  Holt.  Published  in  1915  by  The  Tramway  and  Rail- 
way World.    249  pages,  illustrated.    Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.   Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.     272  pages.     Price  $1.00. 

Wireless  Telegraphy  and  Wireless  Telephony,  by  Ashley-Har- 
ward.  Published  in  1911  by  the  American  School  of  Cor- 
respondence.    130  pages,  illustrated.     Price  $1.50. 

Wray's  Manual  of  Car  Lighting.  Published  in  1916  by  Wray 
Publishing  Company.    340  pages,  illustrated.     Price  $1.60. 
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Be  Sure  of  Your  Insulators 


No.  11623;    43,000  Volts 


O-B  Insulators  are  made  for  every  condition.  There  are  Pin  Types  for 
as  low  as  4,000  Volts  and  strings  of  Suspension  Units  which  can  carry 
any  commercial  voltage.  Then,  there  are  many  types  of  station  and 
strain  insvilators  as  well  as  special  designs. 

See  Pages  382-465  of  Catalog  No.  16 


When  a  housewife  l)uvs  an  electric  swee])- 
er  or  when  a  manufacturer  is  cnn\erled  tu 
the  use  of  Central  Station  enerj^y,  it  is  with 
the  expectation  that  the  supply  will  be  re- 
liable, sure,  constant. 

So  look  to  your  lines.  Make  sure  your 
Insulators  are  in  '^ood  condition.  In  making 
replacements  or  building  extensions  use 

O-B  Insulators 

They  are  everywhere  aiding  Central  Sta- 
tions to  establish  a  reputation  for  reliable 
service. 

In  every  test  in  service  or  laboratory  they 
have  shown  their  inherent  quality. 

The  Ohio  Brass  Co. 

Mansfield,  Ohio 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.    Prompt  deliveries. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory:  Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


('hicago,    ilonadnock  Block. 
Pittsburgh,    Park  Building. 
Minneapob's,  Metropolitan  Life  Bldg. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 
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Electrical  Fittings  &  Foundry 

(Successors  to  the  Electrical  Fittings  Co.,  Ltd.)  Limited 
Works :  Office : 

PRESTON,  ONT.  331  King  St.  W.,  TORONTO 


1915 


D  F 


P  C 


C.  C.  S.  Sw.  Box  and  Spacer 


6350-OutIet  Box 


Lockmit 


Hushing 


Complete  Stocks  carried  at  Montreal  by  our  Sales  Agents 
MUNDERLOH  &  CO.,  51  Victoria  Square 
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As  Manufacturers  of  material  required  by  you,  we  are  interested 
in  securing  your  business,  and  if  given  an  opportunity 
to  quote  on  your  specifications 

WE  WILL  GET  IT 

Pole  Line  Hardware 

Copper  and  Galvanized  Wires  of  every  description 

The  Steel  Company  of  Canada  Limited 

HAMILTON      TORONTO      MONTREAL  WINNIPEG 


FERI^ANTI 


TRANSFORMERS 

ARE  UNEQUALLED 

For  Those  Heavy 

Winter  Loads 

We  have  the  following  new  A.C.  motors  in  stock  for  im- 
mediate delivery  complete  with  pulleys,  rails  and  starlets:— 

l_12i^  H.P.,  220  volt,  25  cycle,  3  phase,  750  R.P.M. 

1—  6  H.P.,  550  volt,  25  cycle,  3  phase,  1500  R.P.M. 

1—  9  H.P.,  220  volt,  60  cycle,  3  phase,  1200  R.P.M. 

1—18  H.P.,  220  volt,  60  cycle,  3  phase,   900  R.P.M. 

1—10  H.P.,  220  volt,  60  cycle,  3  phase,  1800  R.P.M. 

1—1114  H.P.,  220  volt,  60  cycle,  3  phase,  1200  R.P.M. 

1—18  H.P.,  550  volt,  60  cycle,  3  phase,  900  R.P.M. 

Ferranti  Electrical  Company 
of  Canada,  Limited 

TORONTO  MONTREAL  WINNIPEG 

90  Sherbourne  St.         704  Unity  Bids-       Farmers'  Advocate  BIdg. 
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HOLOPHANE  ENCLOSING  GLASSWARE 

For  both  Type  "B"  and  Type  "C"  Mazda  Lamps 


"  REALITE 

10  in.,  12  in.  and  14  in.  dia. 

Clear  reflector  and  satin  finish  bowl 
for  "B"  Lamps. 

Velvet  finish  reflector  and  satin  finish 
bowl  for  "C"  Lamps. 


REFLECTOR  DIFFUSER 

No.  04500  S.jB.  for  75  and 
1 00  watt  "C"  Lamps 


Photometric  curve  of  Realite.  All 
these  units  give  good  distribu- 
tion to  cover  wide  areas. 


WHEELER  INDUSTRIAL  REFLECTORS 

A  complete  line  of  porcelain  enamelled  reflectors  for  all 
kinds  of  factories,  warehouses,  etc. 


"W"  Type 
For  general  illumination. 


"D"  Type 
For  general  illumination. 


"P"  Type 
For  ocalized  lighting. 


Standard  Reflectors  are  finished  green  outside  and  white  inside. 


Reflectors  are  furnished  for  mounting  with  standard  brass  shell  sockets, 
porcelain  or  weatherproof  sockets,  or  for  direct  connection  to  conduit  pipe. 


Write  to-day  for  complete  catalogue  and  prices. 


Offices— Toronto,  Halifax,  Montreal,  Ottawa,  Cobalt,  South  Porcupine,  London,  Winnipeg,  Calgary,  Nelson,  Edmcnton,  Vancouver,  Victoria. 
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Every  Detail  a  Sales  Argument  for  Type  "K" 

A  few  minutes'  inspection  of  a  type  "K"  motor  disassembled  is  a  better  sales  ari^ument  for 
this  motor  than  the  strongest  sales  talk  of  the  best-informed  salesman.  The  liberal  design  and 
oarefnl  workmanship  which  arc  apparent  in  ever\'  detail  prove  the  high  cjuality  of  the  motor  by 

evidence    which   cannot  be 
questioned. 

All  connections  in  the 
rotor  are  accurately  mor- 
tised, riveted,  and  soldered 
with  high-temperature  sol- 
der. Triple  insurance  is  pro- 
vided against  poor  contact 
or  loose  bars. 

The  stator  conductors  are 
heavily  insulated,  moisture- 
proofed,  taped,  and  wound 
so  as  to  give  a  neat  ag^pear- 
ance  and  substantial  job. 

The  bearings  are  extra 
large,  and  both  the  journals 
and  the  bearing  sleeves  are 
accurately  machined  to  give 
a  snug  but  free  running  fit.  " 
So  strong  are  they  that  any 
type  "K"  motor  will  operate  with  one  end  head  and  bearing  removed.  And  they  will  do  it  with- 
out vibration  or  heating  in  the  remaining  bearing.  This  test  has  been  made  time  and  again  on 
Type"K..'  ^  , 

The  finish  is  durable  and  attractive — the  same  as  the  finish  for  which  Robbins  &  Myers  frac- 
tional horse-power  motors  have  long  been  famous. 

It  is  this  attention  to  every  detail  which  has  resulted  in  the  high-grade  service  given  by  type 
"K" — a  service  which  has  kept  the  demand  for  these  motors  ahead  of  production  right  from  the 
time  the  first  of  these  motors  Avere  made. 

Bulletins  on  request 

The  Robbins  &  Myers  Company 

SPRINGFIELD,  OHIO 

New  York       Philadelphia       Boston      Rochester       Cincinnati       Cleveland  Chicago 

Buffalo       St.  Louis      San  Francisco 

CANADIAN  DISTRIBUTORS 

The   Century   Electric   Co.  Costello  &  Crowe  Dawson  &  Co.,  Ltd.  Eastern  Electric  Co.  John  Starr  &  Sons  Co.,  Ltd. 

Montreal  Ottawa  Montreal  St.  John  Halifax 

La  Cie  Codere  &  Fils,  Inc.  Mechanics  Supply  Co.,  Ltd.  Great  West  Electric  Co.,  Rogers  Electric  Co.,  Ltd. 

Sherbrooke  Quebec  Winnipeg.  Toronto 

Robbing    Hvers  Motors 
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Two  Big  "FRANCO" 

Sales  Boosters 


No.  3435 — A  fast-selling,  lower-priced  model  that  is  always  in 
demand,  owing  to  its  convenient  size.  The  case  is  of  brass,  witli 
highly-polished  nickel  finish.  Made  in  3  sizes — S^.^  x  IK  x  11/16  in.; 
3^  X  1^  X  H  in.;  and  SJ^  x  2  x  54  in-  An  excellent  type  for  your 
regular,  all-the-year-round  trade. 

No.  3435 — Improved  Model,  with  hinged  opening;  brass  case,  with 
highl}^  polished  nickel-plated  finish — fits  the  pocket  like  a  cigarette 
case.    Made  in  various  sizes. 

If  you  haven't  a  copy  of  the  FRANCO  catalogue,  illustrating  and 
describing  our  entire  line  of  flashlights  and  RADIO  batteries,  send  for 
line  without  delay. 

You  won't  lose  many  sales  if  you  carry 

"FRANCO"  FLASHLIGHTS 

Made  by 

Interstate  Electric  Novelty  Company 

of  Canada,  Limited 

220  King  Street  West 
TORONTO  ONTARIO 


No.  3435 


CANADIAN 

Beauty 

ELECTRIC 
HEATING 
APPLIANCES 


Always  Reliable 

^^Canadian  Beauty" 

Electric  Heating  Appliances 

The  big  new  "Canadian  Beauty"  factory  is  now  in 
full  swing  with  doubled  production  capacity.  We  have 
installed  throughout  the  newest  and  most  up-to-date 
machinery  for  manufacturing  the  1917  line  of  "Can- 
adian Beauty"  electric  heating  appliances.  These  ap- 
pliances are  all  strictly  "Made-in-Canada"  and  our  in- 
creased capacity  will  enable  us  to  adequately  fill  all 
orders  promptly  and  to  your  entire  satisfaction.  All 
"Canadian  Beauty"  products  are  guaranteed  against 
imperfections  in  workmanship  and  materials.  New 
catalogue  ready  in  a  few  days.   Write  for  your  copy. 

Renfrew  Electric  Mfg.  Co.,  Limited 


Renfrew 


Ontario 
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Electric  House  Heating 

.A  few  short  jcars  ago  experimental  data  cm  (.•ki'lric 
cooking  was  looked  upon  a.^  more  or  les.s  of  a  curiosity  and 
as  indicating  a  "consinumation  dcxonlly  to  be  wished"  rather 
than  a  possibility  of  the  near  future  so  early  to  l)e  realized. 
Just  so  to-day.  electric  heatiiic  ajipears  dimly  on  tiie  horizon, 
and  we  are  watching  eagerly  for  figures  that  mas'  indicate 
greater  possibilities  than  we  have  dared  to  hope  for.  L'n- 
fortunatel}-  tlie  pr<)l)lems  are  somewhat  dissimilar  and  not  so 
favoral)le  tor  electric  heating  as,  in  the  case  of  the  electric 
range,  there  were  possibilities  of  betterments  in  etiiciency 
which  are  denied  us  in  our  study  of  electric  heating.  The 
bald  fact  is  thai  electric  current  must  be  procurable  at  some- 
where between  one-half  and  one-quarter  cent  per  kw.h.  before 
we  can  heat  our  homes  as  cheaply  as  with  anthracite  coal  at  $8 
or  $9  a  ton.  Of  course,  there  are  many  compensating  features 
in  the  use  of  electric  heating  which  will  not  be  measured  in 
dollars  and  cents  by  the  liouseholder  who  can  afford  a  slightly 
larger  expenditure,  but,  as  has  been  demonstrated  in  the  case 
of  electric  cooking,  this  uew  idea  must  have  tiiue  to  develop. 

Some  ver\'  interesting  exiierimcntal  ligures  arc  printed  in 
this  issue,  of  tests  made  by  Professor  Osborn  down  iu  Seat- 
tle. There  is  nothing  in  these  experiments,  apparently, 
which  does  not  bear  out  the  theory  of  the  subject,  and,  indeed, 
the  coincidence  between  the  experimental  data  and  the  fig- 
ures published  at  dif¥erent  times  in  the  F.lectrical  News,  and 
more  i)arlicularly  in  our  editorial  of  Septetuber  J,").  I'.iKi,  is 
(ptite  noticeable.  It  will  further  be  seen  from  this  article 
that  the  capacity  found  necessary  in  the  experinuMital  instal- 


laliciii.  \\lnrr  llir  teiiipcraturc  does  not  a\iM"age  as  Imv  as  in, 
must  (  anadian  localities,  runs  as  high  as  2.5  watts  pi-r  cubic 
fijdl  ol  rocoii  \ohmie,  and  it  is  safe  to  say  that  anything  less 
Ibaii  this  WMuhl  jiroM'  unsatisfactory  in  this  comitry. 

The  Chippewa  Development 

The  New  Year's  vote  on  the  Chippewa  hydro-electric 
development  scheme,  which  a  large  number  of  municipali- 
tits  in  southwestern  C)ntario  were  asked  by  the  Hj'dro- 
e!(;ctric  Power  Commission  of  Ontario  to  pass  upon  at  the 
recent  elections,  showed  that  all  but  two  were  favorable  to 
going  forward  with  the  work.  This  vote  gives  the  coiu- 
mission  authority  to  proceed  with  the  perfecting  of  the  de- 
tails of  this  scheme,  including  the  preparation  of  cost  esti- 
mates and  the  apportionment  of  this  cost.  When  this  work 
is  completed  each  municipality  will  again  be  given  the  oppor- 
tunity to  pass  upon  a  perfectl.\-  definite  and  clearly  defined 
proposition  in  which  they  will  know  just  what  sum  of  monej' 
tliey,  individually,  will  be  lield  responsible  for.  and  what 
they  luay  expect  in  return  for  this  responsibility.  Should 
this  second  vote  be  favorabU'  the  comiuission  will  then  have 
a  free  hand  to  proceed  with  the  developiuent.  The  two 
numicipalities  that  failed  to  endorse  the  scheme  a?  recently 
subiuitted  were  Goderich  and  \\'aterford. 


Technical  Men  and  the  War 

As  announced  in  our  issue  of  January  tst,  an  ii|'en  nu-et- 
ing  of  engineers  from  all  the  technical  organizations  with 
representatives  in  Toronto  was  held  in  the  Engineers"  Club 
rooms  in  that  city  on  Decemljer  28'lli,  to  discuss  the  possi 
bility  of  formulating  plans  whereby  tlie\-  iua\-  give  their  ser- 
\  ices  in  soiue  technical  capacit\-  to  assist  in  the  carrying  on 
of  our  war.  A  committee  was  appointed,  consisting  of  one 
nieml)er — the  chairman  in  most  cases — from  each  organiza- 
tion rein"esentcd.  These  nominations  were  made  subject  to 
ratification  by  the  individual  organizations,  most  of  which 
ha\c  already  expressed  their  ajjproval,  and  action  is  being 
taken  iiumediately  by  the  others,  'i"he  coiumittee  has  already 
held  se\eral  meetings,  has  drawn  up  a  set  of  by-laws  to 
govern  its  actions,  has  initiated  a  moxenient  to  list  and 
classify  all  the  technical  men  in  the  province,  and  has  ap- 
proached the  societies  and  society  branches  of  the  other 
pro\inces  with  a  view  to  enlisting  the  co-operation  of  the 
entire  engineering  personnel  of  the  Dominion. 

Ways  and  means  of  utilizing  their  technical  knowledge 
and  cxiierience  in  furthering  the  war  has  formed  the  l)asis  of 
discussion  at  these  meetings,  and  it  is  urged  tlial  engineers 
everywhere  in  Ontario,  in  whatever  caiiacity  or  work  em- 
ployed, turn  this  important  matter  over  in  their  minds  and 
forward  suggestions  to  the  secretary  of  the  committee,  which 
is  to  be  known  as  the  "Joint  Committee  of  Technical  Or- 
ganizations (Toronto  branch)."  The  secretary  is  Mr.  Wills 
Maclaclilan.  Excelsior  Life  llnilding.  Toronto.  lie  will  be 
glad  to  hear  from  outside  engineers,  so  that  the  joint  com- 
mittee may  have  assurance  that  the\-  have  the  co-operation 
of  the  j)rofession  as  a  whole.  Any  suggestions  made  will  be 
gratefully  received  and  most  carefully  considered  b\  the 
committee. 


Fixation  of  Atmospheric  Nitrogen 

.'V  timely  article  appears  in  this  issue  by  Dr.  L.  .\.  llerdt, 
professor  of  electrical  engineering  at  McGill  I'niversity . 
Montreal,  on  the  subject  of  "Fixation  of  .Vtmospheric  Nitro- 
gen." The  article  points  to  the  tremendous  importance  of 
nitrogen 'and  nitrogen  compounds  in  peace,  as  well  as  war 
limes:  the  probability  of  the  earl\   depletion  of  the  princiiial 
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^mu■^;^•^  oi  world  siipjjly,  and  the  economic  possibilities  in 
connection  with  the  extraction  of  nitrogen  from  the  atnios- 
Inhere  hy  electrical  means,  as  a  result  of  the  ample  water- 
1  lower  resources,  as  yet  undeveloped,  in  Canada.  As  a  war 
measure  or  as  a  preparation  for  the  active  commercial  com- 
iietition  which  is  certain  to  follow  the  declaration  of  peace, 
il  i^  (Inuhttiil  if  our  government  or  our  engineers  could  spend 
their  time  lo  Ijetter  advantai^e  right  at  the  present  motnent 
ih;ui  in  a  niost  searching  investigation  into  this  vvliole  matter. 


Demand  for  Hydro-electric  Equipment  in 
Quebec  Province 

The  demand  for  electrical  equipment  and  supplies,  espe- 
ciallj'  motors,  in  the  Montreal  district  continues  very  brisk. 
The  call  for  motors  is,  to  a  large  extent,  due  to  munition  re- 
quirements and  also,  in  the  province,  to  the  activity  in  the 
pulp  and  paper  industries.  Electrical  drive  in  factories  of  all 
descriptions  is  increasing,  and  with  this,  of  course,  comes  the 
demand  for  current,  which  has  grown  tf)  an  enormous  exlent 
during  the  last  few  years.  With  regard  to  supplies,  firms  in 
tins  branch  report  that  business  is  very  good,  and  that  the 
great  ditliculty  is  to  obtain  raw  materials,  even  at  the  largely 
enhanced  prices  ruling. 

The  Chicoutimi  I'ulp  Company  has  just  purchased  a  large 
amount  of  electrical  and  hydro  machinery  for  itself  and  sub- 
sidiary concerns,  with  a  view  of  extending  operations.  The 
contract  for  the  supply  of  the  electrical  equipment  has  been 
closed  with  the  Canadian  Westinghouse  Company  and  with 
the  S.  Morgan  Smith  Company,  York,  Pa.,  for  the  turbines. 
.At  the  Chicoutimi  Company's  plant  at  Pont  Arnault  two  1,875 
kv.a.,  2,000  v.,  three-phase,  7,200  alternations,  277  r.p.m.  water- 
wheel  generators  will  be  installed,  together  with  a  125  kw., 
125  v.,  500  r.p.iu.  water  wheel  exciter  unit,  12-625  kv.a.  trans- 
formers of  1:^,500  v.  high  tension  and  2,200  v.  low  tension,  60 
cycles,  and  a  switchboard  for  the  power  house.  TJie  two  tur-' 
bines  liy  the  S.  Morgan  Smith  Company  are  lo  be  each  of 
2,500  h.p.  direct  connected  to  the  generators,  and  the  exciter 
turbine  is  lo  be  of  175  h.p.  The  turbines  will  work  under  a 
head  of  53  feet.  They  are  to  be  fitted  with  Lombard  oil- 
pressure  governors.  The  present  plant  consists  of  one  gener- 
ator turbine  and  one  exciter  turljine  of  the  same  capacity  as 
the  new  equipment.  I'or  the  pulp  mill  at  Chicoutimi  a  voltage 
regulator,  two  1,800  h.p.,  2,200  v.,  three-phase,  60  cycle,  257 
r.p.m.  motors  for  the  pulp  grinders,  with  switchboard  equip- 
ment, has  been  ordered. 

.\l  tlie  plant  at  Ouiatchouan  Falls  a  750  kv.a.,  550  v., 
liiree-phase,  60  cycle,  720  r.p.m.  water  wheel  generator,  an 
exciter,  and  a  switchlooard  will  be  installed. 

Machinery  for  the  Saguenay  Light  and  Power  Company 
at  ISagotville,  comprises  a  750  kv.a.,  2,200  v.,  three-phase,  7,300 
alternations,  514  r.p.m.,  water  wheel  generalor,  an  ixciter, 
and  a  switchl)oard.  l'"or  the  Pla!  Ha!  Bay  Sulphite  Com- 
pany, also  at  Jiagotville,  40  motors  of  various  sizes  for  the 
new  sulphite  mill  and  apparatus  for  the  sub-station,  consist- 
ing of  step-down  transformers  and  switchboard  equipment, 
lia\c  liecn  confraclcd  for.  _ 


Tungsten  Manufacture 

The  new  works  which  have  ijeen  erected  in  Widnes  for 
llu;  manufacture  of  tungsten  powder  is  an  example  of  what 
J5rilisii  enterprise  and  brains  can  achieve  when  thoroughly 
roused.  Many  of  ouf  readers  are  no  doubt  aware  of  the 
serious  position  in  which  the  makers  of  high  speed  steel, 
amongst  other  commodities,  were  placed  soon  after  the 
outbreak  of  war,  owing  to  the  supply  of  tungsten  powder 
having  been  permitted  to  drift  almost  exclusively  into  the 
liands  of  a  monopolist  firm,  and  German  at  that.    It  was  a 


similar  predicament  to  that  in  which  the  textile  industries 
found  themselves  with  regard  to  the  supply  of  dye-stuffs. 
The  alarming  position  in  both  cases  soon  roused  the  gov- 
ernment to  take  action,  so  that  the  very  great  demand  for 
such  essential  materials  should  be  made  good  as  far  as  pos- 
sible in  the  period  of  stress  caused  by  the  war.  Arrange- 
ments were  quickly  made  for  the  wolfram  mines  in  the 
Empire  to  confine  their  output  to  the  Empire's  needs,  and 
funds  were  provided  for  the  erection  of  a  tungstcn-perodes 
works.  A  strong  committee  of  steel  makers  was  formed,  at 
the  head  of  which  was  Mr.  Arthur  Balfour,  of  Sheffield.  The 
committee  was  fortunate  in  securing  Ihc  services  of  Mr. 
Vogel,  who  had  previous  experience  in  the  production  of 
tungsten  powder,  and  in.  a  very  short  space  of  time  a  plant 
was  laid  down  in  close  proximity  to  the  United  Alkali  Com- 
pany's works,  so  as  to  ensure  an  ample  supply  of-  hydro- 
chloric acid.  The  works  have  now  been  in  full  swing  for 
almost  twenty-one  months,  and  in  this  short  space  of  time 
a  product  has  been  arrived  at  of  .greater  purity  than  that 
which  the  Germans  have  taken  as  many  years  to  attain. 
The  output  is  on  an  average  three  tons  per  day,  which  is 
probably  enough  to  meet  requirements.  Whether  the  works 
will  pay  or  not  is  a  subject  which  was  much  discussed  when 
they  were  visited  by  a  large  party  ten  days  ago.  It  is  cer- 
tain that  had  they  been  put  down  before  the  war,  Germany 
would  have  endeavored  to  crush  them  out  of  existence  by 
ruthless  undercutting.  That  must  not  be  allowed  to  occur 
after  the  war;  on  that  everyone  is  agreed.  The  industry 
must  be  kept  here  whatever  principles  may  have  to  l)e  sac- 
rificed in  the  keeping  of  it. — The  Engineer. 


Electrically  Operated  Metallurgical  Works 

The  extent  to  which  Canadian  metallurgical  works  are 
now  being  operated  electrically  is  shown  by  a  list  recently 
published  by  the  Mines  Branch  of  the  Department  of  Mines, 
Ottawa,  on  "Metal  mining  and  smelter  operations  in  Can- 
ada, classified  under  the  ore  produced  and  then  according 
to  the  location  of  the  mine  or  works."  This  list  shows 
that  electric  furnaces  are  used  to  produce  ferro-alloys — 
ferro-phosphorus  and  ferro-silicon;  also  seventeen  furnaces 
are  now  operating  for  reducing  iron  ores,  these  furnaces 
varying  in  capacity  up  to  six  tons.  One  large  Canadian 
company  is  refining  copper,  lead  and  zinc  electrolytically 
on  a  very  considerable  scale. 


Power  in  Sherbrooke,  Que. 

As  previously  intimated  in  the  Electrical  News,  the  de- 
mands of  the  munition  and  other  factories  in  Sherbrooke 
resulted  in  a  shortage  of  electric  power.  The  munition  fac- 
tories in  particular  were  in  urgent  need  of  power  in  order 
that  they  might  fill  their  contracts  with  the  Imperial  Muni- 
lions  Board.  The  Sherbrooke  Railway  and  Power  Company, 
under  their  agreement  with  the  city,  have  no  right  to  sell 
direct  to  manufacturers,  although  they  have  a  certain  amount 
of  surplus  energy.  Several  conferences  were  recently  held, 
and,  as  a  result,  it  has  been  agreed  that  the  Sherbrooke  Rail- 
way and  Power  Company  shall  sell  to  the  city  J, 500  horse 
power,  1,200  of  which  will  -in  turn  be  sold  to  tlie  Canadian 
Ingersoll-Rand  Company.  For  this  purpose  a  new  trans- 
mission line  about  a  mile  long  has  been  built  from  the  plant 
of  the  street  railway  company  to  the  factory  of  the  l\an<l 
company.  Under  a  recent  charter  amendment  the  city  ob- 
lained  delinite  powers  to  buy  and  sell  electric  current.  Mr. 
J.  M.  Robertson,  of  Montreal,  was  the  technical  reprcsenta- 
livt;  of  the  railway  company  at  the  conferences,  while  the  city 
of  Sherbrooke  was  represented  by  Mr.  M.  A.  Sammctt,  nl 
Montreal. 
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The  Fixation  of  Atmospheric  Nitrogen 

by  Electrical  Means  and  the  Production  of  Nitric  Acid  and  Nitrates— Address 
before  Electrical  Club,  McGill  University 

By  Prof.  L.  A.  Herdt 


My  subject  is  not  one  which  will  permit  of  great  flights 
of  eloquence.  I  did  not  select  the  subject;  it  was  selected 
[or  me,  first  of  all,  I  believe,  by  Mr.  Burr,  and  subsequently 
by  your  President.  I  had  no  objection  to  it,  however;  the 
subject  is  interesting.  It  deals  with  the  manufacture  of  a 
product  which  in  the  words  of  Sir  William  Crookes  "will 
postpone  the  day  of  famine,  the  day  of  starvation,  to  so  dis- 
tant a  period  that  we  and  our  sons  and  grandsons  may 
legitimately  live  without  undue  solicitude  for  the  future." 
Let  me  explain: 

In  1898  Sir  William  Crookes,  in  his  presidential  ad- 
dress before  the  British  Association  for  the  Advancement 
of  Science  delivered  at  Bristol,  alarmed  at  the  rapid  drain- 
ing of  the  nitrate  beds  of  South  America,  and  well  aware 
of  the  rapid  impoverishment  of  the  soil  unless  it  is  abundant- 
ly fertilized,  voiced  the  following  opinion,  which  sounded  as 
a  trumpet  c.all  over  the  whole  world: 

"By  1931,  331  million  units  will  likely  be  added  to  the 
bread-eating  population.  Will  the  arable  areas  of  the  tem- 
perate zone  now  partially  occupied  grow  the  additional  330 
million  bushels  of  wheat  required  by  a  hungry  world?" 

He  also  added: — 

"Before  we  are  in  the  grip  of  actual  dearth  will  the 
chemist  step  in  and  postpone  the  day  of  famine  to  so  dis- 
tant a  period  that  we  and  our  sons  and  grandsons  may 
legitimately  live  without  undue  solicitude  for  the  future?" 

"The  fixation  of  nitrogen  is  vital  to  the  progress  of 
civilized  humanity.  Other  discoveries  minister  to  an  in- 
creased intellectual  comfort,  luxury  or  convenience;  they 
serve  to  make  life  easier,  to  hasten  the  acquisition  of  wealth 
or  to  save  time,  health  or  worry;  but  the  fixation  of  nitrogen 
unless  we  can  class  it  among  certainties  to  come,  will  mean 
the  end  of  the  great  Caucasian  race;  it  will  be  squeezed  out 
of  existence  by  races  to  whom  wheat  bread  is  not  the  staff 
of  life." 

These  words  were  spoken  in  1898,  eighteen  years  ago. 
Sir  Wm.  Crookes  was  calling  to  the  scientific  world  to  avert 
starvation  of  the  world  througli  the  lal)oratory.  A  few  years 
after  this  trumpet  call  in  1906,  a  large  factory  was  placed  in 
operation  in  Norway,  manufacturing  an  artificial  product 
the  equivalent  of  Chilean  saltpeter,  or  nitrate  of  soda,  the 
best  known  of  the  imported  fertilizers. 

The  industrial  production  of  nitric  acid  and  nitrates  by 
utilizing  electrical  energy  to  cause  the  direct  combinatimi 
of  atmospheric  oxygen  and  nitrogen  had  been  realized. 

The  Value  of  Nitrogen. 

Nitrogen  plays  a  great  part  in  the  vegetable  kingdom. 
Plants  must  have  nitrogen  to  live.  It  is  a  curious  fact  th;it 
only  a  few  plants  can  draw  upon  the  immense  resources 
of  free  nitrogen  existing  in  the  atmosphere.  The  great 
majority  of  plants  and  vegetables,  wheat,  oats,  corn,  etc., 
are  obliged  to  obtain  the  azolized  or  nitrogeneous  com- 
pounds necessary  to  their  life  from  the  ground  itself.  The 
principal  nitrogenized  fertilizers  are  manure,  dried  blood, 
wool  wastes,  horn,  leather,  nitrate  of  soda,  sulphate  of 
ammonia,  calcium  cyanide  and  nitrate  of  lime.  Of  these  the 
nitrate  of  soda,  or  Chili  saltpeter,  found  in  its  natural  state 
in  inmiense  deposits  situated  in  Chili,  Pern  and  Bolivia,  is 
the  principal  fertilizer.    It  is  a  nitrogen  compound. 

In  1913-14,  just  before  the  war,  the  exportation  from 
Chili  for  twelve  months  amounted  to  over  3.000,000  tons.  In 


1830  the  exports  of  Chilean  nitrate  were  only  100  tons;  in 
1870  they  had  increased  to  1.50,000  tons;  in  1904  to  L.'.OO.OOd 
tons;  ten  years  later  to  over  3,000,000  tons. 

Chili  saltpeter  was  shipped  from  Chili  to  l''.inci|jr.iii 
countries  before  the  war,  mainly  in  -lin.glisli  liolloms.  ii 
sold  at  a  price  , of  .$45  per  ton  f.o.l).  Liverpool,  and  gives  an 
export  tax  of  $12  a  ton  to  the  Chilean  GoxernmcnI.  or  be- 
tween .$35,000,000  and  $40,000,000  revenue. 

Years  of  exploration  have  shown  that  the  Chilean  de- 
])osits  are  the  only  natural  deposits  of  nitrates  in  the  wcjrld 
situated  in  accessible  regions.  It  is  also  well  recognized  that 
these  are  not  inexhaustible.  Exact  valuations  arc  not  pos- 
sible, but  experts  declare  that  exportation  such  as  is  lakin;; 
place  will  empty  the  Chilean  mines  by  the  year  1040  at  tin 
latest.  Whatever  it  may  he,  as  these  natural  deposits  are 
of  limited  extent,  and  as  climatic  and  geological  condition.-, 
of  the  country  are  such  that  these  deposits  are  no  longer 
forming,  it  is  certain  that  their  exhaustion  will  occur  at 
some  future  date  and  that  agriculture  and  industries  de]jen(l 
ing  on  nitric  acid  for  their  manufacture,  must  look  elsewhere 
for  some  similar  jiroduct. 

The  nitrogenous  com])ounds  are  used  iKit  only  as  fei- 
tilizers,  but  the  compounds  of  nitrogen  and  oxy.gen  are  the 
nitric  acid  salts  of  commerce.  The  world's  iiroductiDn  of 
nitric  acid  is  from  200,000  to  350,000  tons  per  year.  ]<"ifly 
per  cent,  of  all  the  Chili  saltpeter  exported  is  used  in  the 
manufacture  of  explosives,  as  all  explosives  Ivive  a  nitrogen 
compound  as  the  principal  ingredient.  The  original  black 
gunpowder  uses  Chili  saltpeter,  charcoal  :nid  sulphur.  Smoke- 
less powder  utilizes  Chili  saltpeter  that  is  nitric  acid,  in  its 
composition.  .\11  the  high  explosives,  cordite,  lyddite,  mel- 
lenite,  guncotton,  etc.,  require  the  inherent  molecular  energy 
of  oxygen  in  their  production. 

The  fixation  of  nitrogen  is  vital  to  the  progress  of  civil- 
ized humanity;  but  above  all,  the  fixation  of  nitrogen  is  vital 
to  such  countries  as  may  be  or  are  now  shut  off  from  the 
Chilean  field..  The  recent  realization  of  the  industrial  pro- 
duction of  nitric  acid  and  nitrates  by  utilizing  electrical 
energy  to  cause  the  direct  combination  of  atmospheric  oxy- 
gen and  nitrogen  has  enabled  Germany  and  Austria  to  carry 
on  this  war  whilst  the  soda  nitrate  fields  were  closed  to  them 
by  Great  Britain's  command  of  the  sea.  We  have  here  an- 
other instance  of  German  preparedness. 

The  story  of  the  fixation  of  atmospheric  nitrogen  can 
be  summed  up  as  follows: — 

The  problem  itself  has  been  worked  upon  for  over  a 
century,  it  being  known  that  nature  fixed  nitrogen  of  the 
atmosphere  by  means  of  electric  discharges,  and  Cavendish, 
in  1781,  had  shovx'u  that  a  small  amount  of  nitrogen  was  con 
verted  into  nitric  acid  in  the  combustion  of  hydrogen  with 
oxygen  to  form  water.    Fixation  processes  experimented  up 
on  in  the  last  twenty  years  are  to  be  counted  by  the  hundreds. 
The  majority  of  these  are  still  experimental.    Of  the  variim- 
prcjcesses  which  have  reached  the  .-tate  of  commercial  ap  . 
plication,  there  are  four  distinct  lines  of  dcvelopmeni. 

(1)  The  production  of  nitric  acid  directly  from  the 
atmosphere  by  means  of  the  electric  arc.  In  this  process 
the  nitrogen  of  the  atmosphere  is  directly  combined  with  it- 
accompanying  oxygen  without  utilizing  any  other  cheniic.il 
substances,  the  process  consisting  essentiallx-  of  ;i  i)owerfid 
are  furnace  through  which,  air  is  forced.  c:iu>iii>j  at  this  hi-h 
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tfni])cr,'ilin\-  llic  nitrogen  to  conil)ine  with  the  oxygen  form 
ing  nitrie  oxicle,  NC). 

c!)  Fixing  nilrogen  by  means  of  an  electric  fnrnace 
wlurc  tiie  energy  of  ciicmical  combination  is  utilized,  caiis- 
in-  liie  iiiu-ogen  to  combine  witli  some  substances  with 
which  ilure  is  a  pronounced  energy  of  chemical  combhia 
tion.  Tiiese  processes  include  furnaces  utilizing  calcium 
cariiide  with  which  nitrogen  readily  combines  to  form  cal- 
cium cyanide  CaCN.,  and  various  processes  for  making  com- 
binations of  nitrogen  and  a  basic  or  alkaline  earth  metal 
such  as  calcium  nitride  CaN=  or  magnesium'  nitride,  MGnN. 
or  Aluminum  Nitride  AlN,  the  chemical  action  usually  form- 
ing a  nitride  or  carbo-nitride. 

Processes  for  producing  ammonia,  NHn,  directly  from 
nitrogen  and  hydrogen.  These  include  the-  ei¥ort  to  use 
the  various  forms  of  electric  discharge  by  which  the  nitrogen 
molecule  may  be  decomposed,  and  in  the  presence  of  hyd- 
rogen form  ammonia. 

U)  Troducing  a  high  temperature  by  means  of  the  ex- 
I.losion  or  combination  of  gases  directly  combining  the 
nitrogen  and  oxygen  to  form  nitric  oxide,  NO.  The  NO 
formed  is  recovered  and  converted  into  nitric  acid  HNOn. 

Nitrogen  Compounds  By  Electric  Arc. 

The  processes  to  which  I  shall  confine  my  remarks  are 
those  enumerated  in  (  t  ).  namely,  the  production  of  nitric 
acid,  nitrates  or  nitrides  directly  from  the  atmosphere  by 
the  oxidation  of  nitrogen  or  the  fixation  of  nitrogen  by  means 
of  electric  arcs. 

The  iiroduction  of  nitric  acid  from  air  by  electricity  is 
based  on  the  effect  of  the  electric  spark  or  arc  on  air.  When 
an  electric  arc  is  discharged  through  air  the  air.  immedi- 
ately surroundiiig  it  undergoes  a  change;  the  oxygen  and 
nitrogen  of  the  air  unite  to  form  NO  and  NO;.  The  oxides 
of  the  nitrogen  thus  formed  can  be  turned  into  nitric  acid; 
and  nitrates  follow  from  a  natural  order  of  things,  so  to 
speak.  .\t  the  beginning  of  this  twentieth  century,  a  whole 
series  of  experiments  was  made  to  lay  out  conditions  for 
the  attainment  of  an  advantageous  output  of  nitric  acid  for 
a  given  amount  of  electrical  energy  expended.  These  at- 
tempts were  not  very  encouraging,  and  the  commercial  solu- 
lion  of  the  nitrogen  problem  seemed  very  far  off. 

Amongst  such  experimenters  can  be  cited  Gaye  in 
■Switzerland,  Bradley  and  Lovejoy  in  the  United  States, 
Kowalski  and  Moscicki  in  Freiburg.  The  fundamental  idea 
running  all  through  their  experiments  is  the  necessity  of 
obtaining  electric  arcs  of  the  greatest  possible  length  and 
smallest  possible  section  in  order  that  the  greatest  volume 
of  air  might  be  brought  into  contact  with  the  surface  of  the 
arc.    This  meant  high  voltages  and  multiplicity  of  arcs. 

IJradley  and  Lovejoy,  in  their  installation  at  Niagara 
u^ed  electric  furnaces,  where  the  arcs  were  struck  between 
movable  contacts,  and  they  obtained  a  countless  number  of 
small  arcs,  as  much  as  400,000  per  minute  in  a  furnace  of  a 
few  kilowatts.  The  apparatus  was  complicated  and  costly, 
as  well  as  subjected  to  very  rapid  deterioration.  A  large 
amount  of  power  was  required  to  rotate  large  iron  cylinders 
forming  the  furnaces,  and  the  yield  was  so  small  that  the 
cost  of  production  on  a  large  scale  was  greater  than  tiie  cor 
responding  jjrice  for  sodium  nitrate. 

I'irkeland  and  Eyde,  in  Norway,  in  l!)0,'i,  had  observed 
llial  I  he  <-lectric  discharges  of  a  moderately  high  voUage 
alleriial in?.',  curri-nt  is  s])read  out  in  (he  form  of  a  circular 
>lie(  i  when  subjected  to  a  magnetic  tield,  and  that  in  pass- 
ing air  through  that  luminous  sheet  the  oxidation  of  nitro 
Ken  was  greatly  accelerated.  They  saw  the  possibility  of 
using  lower  voltages,  greater  units  and  less  costly  appara- 
tus, and  therefore  of  olitaining  much  cheaper  cost  of  manu- 
facl  nrc. 

The  Hirkclaiid  and   Rvflc  fnrnace  has  lieen  extensively 


used.  Its  most  distinctive  features  are  the  use  of  electro- 
magnets which  distort  the  flame  extending  radiall.v  outward 
from  the  electrodes.  The  air  enters  the  furnace  and  is  dis 
tributcd  to  the  arc  through  holes  in  the  firebrick  lining  of 
the  furnace.  The  products  are  withdrawn  from  the  peri- 
phery of  the  furnace. 

The  electrodes  are  tube  copper  electrodes  placed  equa 
torially  between  the  poles  of  the  powerful  electromagnets. 
The  electrodes  are  water  cooled  and  are  placed  about  3/^  in. 
apart.  The  working  potential  between  electrodes  is  .''>,000 
volts  at  50  cycles.  When  the  flame  is  burning  it  emits  a 
loud  noise  due  to  the  interruption  of  the  arcs.  From  oscil- 
lographic test  it  has  been  observed  that  a  series  of  rapidly 
expanding  arcs  are  formed  in  the  flame  at  each  reversal  oi 
current,  and  that  several  hundred  arcs  per  second  are  formed, 
although  the  alternating  current  employed  has  fifty  periods 
per  second.  .'\s  the  arcs  travel  radially  outward  the  contact 
of  the  ionized  arc  stream  with  the  incoming  air  ,  disrupts 
the  nitrogen  molecule  and  causes  the  formation  of  NO  and 
the  gaseous  products  travel  rapidly  to  the  periphery  of  the 
furnace,  where  they  are  Avithdr-awn  at  an  average  temperature 
of  about  1,350  degrees  cent.  The  concentration  is  from  I 
to  1.5  per  cent,  of  NO. 

There  were  at  the  time  of  my  visit  to  this  plant  at  Notod  ■ 
den,  Norway,  ,32  electric  furnaces  of  1,000  e.h.p.  each,  in- 
stalled in  this  one  room.  The  more  recent  furnaces  of  Birke- 
land  and  Eyde  arc  of  3,000  kw.  capacity  each,  and  give  con- 
centrations of  two  per  cent.  NO,  and  a  yield  of  580  to  COO 
kilograms  of  nitric  acid  per  kw.  year. 

To  provide  the  energy  for  this  plant  a  large  hydro- 
electric plant  has  been  built  at  Svaelgpos  by  this  company. 
Four  wheels  working  under  a  head  of  120  feet  are  directly 
coupled  to  four  electric  generators  of  10,000  kw.  each,  giving 
a  total  of  43,000  kw.  Energy  is  transmitted  to  Notodden,  a 
distance  of  four  miles,  at  5,000  volts,  through  three  heavy 
transmission  lines,  of  two  circuits  each. 

The  air  or  gas  that  comes  from  the  electric  furnaces  at 
a  temperature  of  from  1,000  to  1,200  degs.  cent,  are  passed 
through  steam  boilers  to  cool  them.  The  steam  thus  raised 
is  employed  in  the  further  manufacture  of  the  ultimate  pro- 
duct, calcium  nitrate.  The  temperature  of  the  gases  is  thus 
brought  down  to  about  200  degs.,  but  they  are  further  cooled 
to  about  50  degs.  in  a  cooling  apparatus.  The  gases  then 
(■nter  into  absorption  towers,  where  the  gas  is  converted  into 
nitric  acid.  The  absorption  system  consists  of  huge  stone 
towers  63  feet  high  by  35  feet  in  diameter,  over  which  water 
and  the  nitric  acid  formed  are  made  to  trickle.  Acid  is  con- 
centrated up  to  50  per  cent.,  at  which  density  it  is  pumped 
to  open  granite  tanks,  where  it  is  temporarily  stored.  The 
acid  is  then  carried  to  a  series  of  granite  tanks,  where  reach- 
ing ordinary  limestone,  it  is  converted  into  a  neutral  solu- 
tion of  calcium  nitrate.  This  neutral  lye  is  carried  further 
into  vaporization  chambers  of  iron,  where  it  is  vaporized  to 
a  boiling  point  answering  to  a  concentration  of  from  75  to  80 
per  cent,  of  calcium  nitrate  containing  about  13.5  per  cent, 
of  nitrogen.  This  substance  is  then  run  into  drums,  wdiere 
it  congeals,  and  in  that  form  appears  on  the  market. 

Nitric  acid  of  commerce  is  manufactured  from  soda 
nitrate  by  treatment  with  sulphuric  acid,  about  72  per  cent, 
of  the  sodium  nitrate  being  nitric  acid. 

What  Foreign  Countries  Are  Doing. 

The  Norwegian  Nitrogen  Company  and  its  subsidiary 
companies,  have  undertaken  solely  for  the  needs  of  their 
industry  tlu'  construction  of  a  number  of  hydro-electric 
])lanls,  the  total  capacity  of  which  will  reach  the  figure  of 
540,000  h.p.  Four  plants  of  180,000  h.p.  were  in  operation 
in  1914.  730,000  h.p.  will  produce  350,000  tons  of  nitrate  a 
year.  In  1911  Germany  imported  735,000  tons  of  nitrate  of 
soda  nitre,  while  England  imported  135.000  tons  only.  When 
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it  is  remembered  that  the  Chilean  saltpeter  is  the  base  of  the 
manufacture  of  powder  and  explosives,  these  figures  tell 
a  tale. 

The  Norwegian  plants  were  built  in  190-1  to  190T,  willi 
French  money.  At  Notodden  and  Ujukafos,  in  a  valley  that 
ten  years  ago  contained  five  houses,  there  was  in  1910  a 
town  of  10,000  inhabitants,  with  a  power  plant  of  330,000  h.p. 
shipping  the  nitrate  of  lime  to  Hamburg,  Germany. 

The  thing  that  makes  the  process  most  interesting  is  its 
wonderful  inefiiciency  from  the  thermal  and  energy  stand- 
point. There  is  actually  used  at  Rjukafos,  Norway,  350,000 
h.p.,  but  there  is  actually  utilized  for  the  chemical  operation 
:!,500  h.p.  All  the  rest  of  the  350,000  h.p.  is  lost — the  efficiency 
of  the  operation  being  1.4  per  cent,  of  the  power  used.  The 
wonderful  room  for  improvement  is  one  of  the  most  inter- 
esting and  attractive  researches  to  the  electro-chemical  en- 
gineer. 

The  most  important  factor  upon  which  the  cheapness 
of  the'  process  depends  is  cheap  power,  as  it  requires  prac- 


tically 3  e.h.p.  years  at  the  electric  plant  per  ton  of  nitrate. 
Cheap  and  large  sources  of  power  must  be  used  to  make  Ihe 
investment  profitable. 

Electrical  energy  in  Norway  is  figured  al  $i  per  h.p.  year, 
interest  and  depreciation  included.  If  all  the  known  water 
power  in  Norway  were  harnessed  to  develop  electrical  energy, 
and  this  energy  used  for  the  production  of  calcium  nitrate, 
the  production  would  not  be  one-tenth  of  tlie  world's  con- 
sumption to-day. 

It  tlierefore  seenis  certain  that  before  the  35  years  shall 
liave  elapsed  since  Sir  Wm.  Crookes  made  his  memorable 
address,  the  Chili  nitrate  beds  will  have  vastly  curtailed  their 
production — not  from  exhaustion — but  from  the  inroads 
made  by  the  onward  advance  of  electro-chemical  engineering. 

To  those  interested  in  the  problem  I  would  refer  them 
to  a  paper  by  Summers  entitled  Atmospheric  Nitrogen, 
.A.I.E.E.,  1915.  The  theoretical  limitation  imposed  by  the 
laws  of  physical  chemistry  to  such  process  involving  chemical 
dynamics  are  set  forth  at  length. 


Experiments  in  House-heating  by  Electricity 

 —   By  Frederick  A.  Osborn* 


The  possibility  of  having  our  homes  heated  by  electricity 
has  for  some  years  been  claiming  more  and  more  attention. 
The  many  advantages  of  electric  healing,  the  quickness  and 
ease  of  the  temperature  control,  its  freedom  from  dirt  in 
the  rooms  and  in  the  basement,  tiie  abilily  to  place  the 
heater  where  it  is  most  needed — all  these  advantages  and 
others  have  aroused  the  interest  of  many  and  raised  hopes 
that  in  the  Pacific  Northwest,  with  its  abundant  water 
sources,  electric  heating  was  not  far  distant. 

It  seemed  desirable,  therefore,  to  make  a  careful  com- 
parison of  the  cost  of  heating  an  average-sized  house  by 
coal  and  by  electricity.  The  dwelling  used  in  the  experi- 
ments was  the  author's  own  residence.  That  the  compari- 
son of  cost  might  be  fair,  it  was  decided  to  make  the  num- 
ber of  rooms  heated  by  each  system  the  same,  and  as  far 
as  possible  to  maintain  during  each  test  the  same  average 
room  temperatures.    The  details  of  the  experiment  follow. 

The  house  is  ordinarily  heated  by  an  034  Standard  hot- 
air  furnace.  For  the  past  three  years  a  high  grade  of  lump 
coal  has  been  used,  costing  for  the  present  year  $7.75  per 
ton  in  the  basement  bin.  The  average  cost  of  heating  the 
house,  including  the  wood  used  in  the  fireplace,  has  been 
about  $75  a  year  for  the  last  three  years. 

All  the  rooms  heated  were  equipped  with  the  wire-re- 
sistance convector  type  of  electric  heater.  In  the  dining 
room  a  hot-water  radiator,  to  which  was  attached  an  in- 
duction-type electric  heater,  was  used  during  a  part  of  the 
time. 

The  living  room,  with  a  volume  of  3,400  cubic  feet,  had 
two  3,000-watt  heaters,  with  three  heat  controls.  The  maxi- 
mum wattage  was  3.5  watts  per  cubic  foot. 

The  study,  a  room  of  1,300  cubic  feet,  had  one  600-watl 
heater.  The  power  taken  per  cubic  foot  was  0.46  watt.  The 
temperature  -  of  the  study  seldom  was  above  64  degs.  and 
this  was  by  choice. 

The  dining  room  has  a  volume  of  1,410  cubic  feet.  I( 
was  supplied  with  one  3,000-watt  heater,  and  for  a  part  of 
the  time  a  3,500-watt  water  radiator  was  used.  The  maxi- 
mum demand  was  1.4  watts  per  cubic  foot. 

The  kitchen  and  pantry,  with  a  volume  of  500  cubic  feet, 
had  a  1,000-watt  heater.  This  heater  was  for  most  of  the 
time  on  the  low  heat,  taking  about  300  watts,  the  gas  range 
when  the  oven  was  in  use  furnishing  the  necessary  heat. 

*Prof.  of  Physics,  University  of  Washington,  Seattle,  in  Electrical  World. 


The  south  bedroom,  vnhtme  cubic  feet,  had  one 

3,000-watt  heater:  This  room  is  used  also  as  a  sewing  room, 
and  is  warmed  nearly  every  afternoon. 

The  bathroom  on  the  north,  with  a  volume  of  ;!.")0  cubic 
feet,  had  one  1,000-watt  heater,  kept  on  the  low  heat  most 
of  the  time. 

As  the  entire  test  was  carried  out  with  one  type  of 
heater,  the  question  will  naturally  a'rise,  may  not  some  other 
type  of  electric  heater  be  more  efficient  than  the  type  used? 
Electric  heating  differs  from  all  other  systems  of  heating  in 
that  all  electric  heaters  of  the  same  wattage  are  equally 
efficient.  They  will  all  deliver  t-he  same  number  of  heat 
units  to  the  room.  In  furnace  heating  the  amount  of  heat 
escaping  up  the  chimney  depends  upon  the  furnace,  the 
method  of  firing  it  and  other  factors  not  constant.  The 
heat  given  to  the  room  is  that  which  is  not  lost  in  Ihe 
furnace,  the  flues  and  the  transmitting  pipes  from  furnace 
to  the  room.  Coal  furnaces  deliver  from  40  per  cent,  to  60 
per  cent,  of  the  heat  in  the  coal  to  the  rooms. 

Table  1— Test  with  Hot-air  Furnace 

Averagre  livinsr  room 


Average 

temperature 

outside 

8  a.m. 

10  p.m. 

Coal 

Week  of 

tempera- 

to 

to 

consump 

ture. 

10  p.m., 

8  a.m. 

tion. 

deg.  F. 

deg. 

deg. 

lb. 

December  1-8   . .  -. 

49.2 

67.7 

63.8 

631 

December  8-15  . .  . 

43.5 

65.7 

60.0 

667 

December  15-23  .  . 

44.0 

65.8 

61.1 

560 

December  22-29  .  . 

39.5 

65.8 

61.0 

660 

Dec.  29-Jan.  5   .  . 

29.4 

66.0 

59.0 

780 

January  5-12   . .    . . 

33.0 

65.0 

58.0 

755 

January  13-19   .  .  . 

39.0 

67.0 

58.0 

837 

Electric  heaters,  on  the  other  hand,  deliver  praclicali.\ 
100  per  cent,  of  the  heat  to  the  rooms.  For  each  kilowatt- 
hour  of  electrical  energy  put  into  any  type  of  electric  heater, 
the  same  amount  of  heat  is  furnished.  There  maj'  be  some 
minor  advantages  in  using  one  type  of  electric  heater  in  pre- 
ference to  another  type,  but  this  advantage  never  consists 
in  getting  more  or  less  heat  units  from  a  kilowatt-hour  of 
electrical  energy.  This  fact  needs  to  be  kept  constantly  in 
mind  when  discussing  the  advantages  of  electric  heaters. 

Throughout  the  entire  test  a  recording  thermometer 
giving  continuous  readings  of  the  temperature  was  kept  in 
the  same  position  in  the  living   room.     The  thermometer 
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was  on  tlnj  piano.  In  the  dining  room  a  second  recording 
thermonieter  was  placed  on  the  plate  rail. 

The  outside  temperature  was  taken  from  the  recording 
thermometers  at- the  university  after  a  recording  thermo- 
meter at  the  house  gave  evidence  that  the  outside  temper- 
ature at  the  house  and  the  university  did  not  differ  l)y  'more 
than  a  degree. 

The  dining  room  thermc^meter  as  well  as  the  one  in 
the  study  was  used  in  each  part  of  the  test  to  determine 
the  similar  heating  conditions  under  the  two  systems,  and 
wlien  this  was  established  they  were  read  only  occasionally. 

Test  with  Hot-air  Furnace 

This  test  was  l)egun  December  1  and  continued  until 
January  19.  During  this  period  Seattle  had  the  coldest 
weather  of  the  season.  The  coal  used  was  carefully  weighed, 
part  of  the  time  daily,  and  later  the  coal  for  two  or  three 
days'  burning  was  weighed  at  one  time.  In  Table  1  is  found 
the  record  of  the  test. 

The  average  outside  temperature  for  the  seven  weeks 
was  38.2  degs.  Fahr..  the  day  room  temperature  was  66.1 
degs.  Fahr.,  and  the  night  room  temperature  was  59.9  degs. 
Fahr.  During  the  day  the  room  was  maintained  at  an  aver- 
age temperature  of  27.9  degs.  Fahr.  above  the  average  out- 
side temperature.  The  total  coal  consumption  was  4,890  lbs., 
or  an  average  of  698  lbs.  per  week.  The  total  cost  of  the 
coal  at  $7.75  a  ton  was  .1:18.95,  or  an  average  of  $2.42  per  week. 

Test  with  Electric  Heat 

'J'his  part  of  the  test  began  on  February  1  and  con- 
tinued until  March  14.  Tlie  detailed  record  appears  in 
Table  3. 


Table 

2— Test  with 

Electric 

Heating 

.\ver;iye  living:  room 

Average 

temperature 

Kilowatt 

outside 

a.m . 

10  p.m. 

hours 

Week  of 

tempera- 

to 

to 

used 

ture. 

10  p.m.. 

8  a.m.. 

cleg.  F 

deg.  F 

deg.  F 

February  1-8  . . 

;i6.3 

(i7.0 

57.5 

1039 

February  8-15  . . 

46.7 

67.3 

60.0 

741 

February  15-22  . . 

41.9 

66.0 

58.4 

575 

February  22-29  . . 

40.5 

66.5 

56.4 

573 

Feb.  29-March  7 

36.0 

64.0 

56.0 

794 

March  7-14  .  .   .  . 

47.6 

66.5 

57.6 

522 

The  average  outside  temperature  for  the  si.x  weeks  was 
41.5  degs.  Fahr.,  the  day  rocjm  temperature  66.2  degs,  Fahr., 
the  night  rootn  temperature  57.6  degs.  Fahr.  The  living 
room  was  maintained  at  an  average  temperature  of  24.7  degs. 
Fahr.  above  the  outside  temperature.  The  total  number  of 
kilowatt-hours  used  was  4274,  or  an  average  of  712.3  per 
week.  The  cost  of  the  six  weeks  at  1  cent  a  kilowatt-hour 
was  $42.74,  or  an  average  cost  of  $7.12  per  week.  To  this 
cost  should  be  added  $2.50  for  heating  by  gas  the  water 
used  for  domestic  purposes.  The  furnace  having  a  water 
coil  in  it  furnished  the  hot  water  in  t!ie  first  test. 

if  we  assume  that  the  loss  of  heat  from  a  room  is  pro- 
portir)nal  to  the  difference  in  temperature  between  the  out- 
side and  the  inside,  then  the  furnace  furnished  to  the  rooms 
279/247  =  1.12,  or  12  per  cent,  more  heat,  and  the  consump- 
tion of  electrical  energy  for  the  same  amount  of  heat  would 
have  Ijeen  47S7  kw.-lir.  Taking  into  consideration  then  the 
cost  for  water  heating  au.l  for  furnisliing  tlu'  same  amount 
of  Iieat,  the  cost  for  ckclric  heating  under  the  same  con- 
ditions as  obtained  during  the  furnace  heating  would  have 
been  $50.37,  or  $8.39  ])er  week.  This  makes  electric  lieating 
cost  3.46  times  that  for  coal  under  like  conditions. 

From  this  test,  electricity  selling  at  0.39  cent  per  kilo- 
watt-hour would  furnish  heat  for  tlie  same  cost  as  coal  at 
.$7.75  a  ton.  To  many  the  advantages  of  electric  heating 
are  worth  a  50  per  cent,  increase  in  tlie  cost  of  heating, 
and  electricity  at  about  one-half  a  cent  ))er  kilowatt-liour 
would  make  this  possible. 


Handling  Telephone  Traffic 

"Handling  Telephone  Traffic"  was  tlie  subject  of  a  paper 
read  by  Mr.  J.  A.  Anderson,  trafjfic  manager  of  ihe  liell  Tele- 
phone Company,  at  the  Montreal  electrical  luncheon  held  on 
January  3rd.  He  stated  that  in  the  city  of  Montreal  there 
were  eight  central  offices  and  long  distance,  54,000  telephones, 
aliout  550,000  originating  calls  every  twenty-four  hours,  55 
lier  cent,  of  which  •  are  "trunked,"  making  appro.\imately 
S.")0,()00  connections,  about  10  per  cent,  of  these  taking  place 
(luring  the  busy  hour  of  the  day.  There  was  a  staff  of  1,400 
people  handling  this  traffic.  Private  switchboards,  with  the 
exceptions  of  the  hotels,  pay  stations,  and  tlie  City  Hall, 
were  under  the  control  of  the  subscribers,  Init  the  Bell  Tele- 
idione  Company  exercised  supervision  in  order  to  sec  that 
the  proper  standard  of  service  was  maintained. 

The  type  of  service  in  Montreal  was  known  as  "flat  rate" 
--that  was,  subscribers  paid  a  fixed  annual  charge  for  the 
service.  In  large  cities  throughout  tlie  I'nited  States  the 
service  was  on  a  measured  service  basis — that  was  so  much 
per  call.  As  showing  the  difference  made  where  people  had 
unlimited  service,  or  a  "pay  as  you  go,"  Mr.  Anderson  stated 
that  the  average  number  of  calls  per  telephone  in  Montreal 
was  11,  as  compared  with  7  in  the  American  cities  on  a 
measured  service  basis,  or  a  difference  of  about  57  per  cent. 
As  a  conseciuence  of  the  difference  in  this  calling  rate  it  ^as 
very  much  more  e.xpensive  to  operate  each  telephone  in 
Montreal  than  it  was  to  operate,  for  example,  each  telephone 
in  the  city  of  New  York,  as  the  number  of  lines  an  operator 
could  handle  and  maintain  the  grade  of  service  which  it  was 
considered  subscribers  should  get  in  order  to  be  satisfactory" 
was  very  much  less.  This  difference  was  felt  throughout  the 
whole  central  office  system,  as  it  meant  a  switchboard  mater- 
ially  larger  and  also  a  greater  number  of  operators. 

Mr.  Anderson  then  described  the  method  of  training 
oi)erators,  the  proper  way  to  give  and  receive  calls,  the  work- 
ing of  an  exchange  fom  the  operating  point  of  view,  and  the 
method  of  dealing  with  long  distance  calls.  He  also  referred 
in  detail  to  the  difficulties  attending  telephone  work,  and  to 
the  complaints  by  the  public,  many  of  which  he  explained 
were  due  to  the  faults  of  subscribers.  While  he  did  not  claim 
perfiction  for  the  company,  he  pointed  out  that  many  people 
were  to  blame  hy  reason  of  their  failure  to  take  reasonable 
measures  in  order  to  get  satisfactory  service.  The  company 
adoiJtcd  every  possible  precaution  to  give  the  most  efficient 
service,  but  looked  for  co-operation  of  the  public  with  a  view 
to  that  end. 

In  their  central  station  in  Montreal  the  company  liave 
|)ro\i(le(l  luncheon  and  rest  rooms  for  the  operators,  and 
have  also  provided  a  summer  resort  at  Lake  L'Achigan,  where 
Ihe  operators  could  obtain  a  holida}-  at  a  comparatively  small 
cost.  This  was  not  done  on  philanthroi)ic  grounds,  but  ])e- 
eaiisi'  it  was  good  business. 


Electrical  Engineers  Meet  in  Pittsburgh  to 
Discuss  Important  Question 

The  American  Institute  of  Electrical  Engineers  held 
its  first  meeting  at  Pittsburgh  on  January  12th,  1917,  with 
headquarters  at  the  Fort  Pitt  Hotel.  Following  the  policy 
adopted  a  short  time  ago,  the  Institute,  instead  of  confining 
its  session  to  one  annual  meeting  during  the  year,  has  de- 
cided to  hold  several  meetings  at  stated  intervals  in  various 
parts  of  the  country.  The  Pittsburgh  meeting  was  de- 
voted to  a  discussion  of  "Braking  Electric  Vehicles  by  Re- 
generation," using  the  energy  generated  on  down  grades  to 
aijply  brakes  to  the  vehicles.  The  paper  on  this  subject  was 
l)rescnted  by  Mr.  R.  E.  Hellmund,  of  the  Westinghouse 
Electric  &  Mfg.  Company.  This  article  is  reproduced  in 
pari  on  the  follov^'ing  pages. 
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Regenerative  Braking  on  Electric  Railways — 
A  Brief  Explanation  and  Review  of  the 
Principles  Involved— Assuming  Great 
Commercial  Importance 

By  Mr.  R.  E.  Hellmund 

The  fact  that  a  motor  driving  an  electric  vehicle  may, 
under  certain  conditions,  be  converted  into  a  generator  and 
that  it  will  as  such  exert  a  braking  effect  upon  the  vehicle 
instead  of  propelling  it,  was  known  very  soon  after  the 
electric  propulsion  of  vehicles  was  introduced. 

This  braking  effect  may  be  utilized  under  two  conditions: 
first,  when  the  vehicle  is  going  down  hill,  for  the  purpose  of 
avoiding  undesirable  acceleration,  due  to  gravity,  and  conse- 
quent high  speeds;  second,  after  a  vehicle  has  reached  a 
certain  speed  and  it  is  desirable  to  reduce  this  speed  to  a 
lower  speed  or  to  standstill. 

The  electric  energy  generated  while  braking  the  vehicle 
in  this  manner  may  be  disposed  of  in  two  ways:  first,  it 
may  be  used  up  in  resistances  mounted  on  the  vehicle,  in 
which  case  it  is  customary  to  speak  of  dynamic  braking; 
second,  it  may  be  returned  to  the  power  supply  system,  in 
which  case'  it  is  customary  to  speak  of  regenerative  braking. 
A  combination  of  the  two  cases  is,  of  course,  possible  and 
may  be  found  advantageous  in  certain  applications.  Since 
in  any  of  these  cases  dynamic  braking  takes  place,  it  would 
be  better  to  use  the  terms: 

1.    Resistance  braking. 

3.    Regenerative  braking. 

3.  Combined  resistance  and  regenerative  braking. 
This  paper  deals  with  regenerative  braking  in  particular. 
Common  to  all  three  cases  of  electrodynamic  braking, 

are  the  following  advantages  over  purely  mechanical  brak- 
ing: 

1.  Reduced  wear  of  mechanical  braking  devices,  which, 
in  the  case  of  electric  railways,  usually  results  in  reduced 
maintenance  cost  for  wheels  and  brake  shoes. 

2.  Greater  ease  and  safety  in  handling  the  vehicle  dur- 
ing the  braking  period  under  certain  conditions,  which  re- 
sults, especially  in  handling  heavy  freight  trains,  in  reduced 
maintenance  of  couplings  and  other  parts  of  the  cars. 

.3.  Higher  permissible  average  speed  in  descending 
grades  in  certain  applications.  The  braking  effect  with  air 
brakes  cannot  be  kept  constant,  so  that  speed  variations  will 
result,  when  going  down  grade.  Due  to  these  variations, 
the  average  speed  is  appreciably  l^elow  the  maximum  safe 
speed.  With  electrodynamic  braking  without  the  assistance 
of  air  brakes,  much  closer  speed  control  is  possible,  so  that 
the  average  speed  can  be  held  much  closer  to  the  maximum 
permissible  speed. 

4.  Increased  safety  by  elimination  or  at  least  reduction 
of  tire  heating  caused  by  brake  shoe  friction  and  resulting 
in  loose  tires  and  accidents. 

Regenerative  braking  has  the  further  marked  advantages, 
namely:— 

5.  Power  economy  which  amounts  in  many  cases  to  a 
saving  of  15  per  cent,  or  more  in  the  total  power  consump- 
tion. 


(').  In  connection  with  subways  where  generation  of  heat 
in  the  tunnels  is  very  objectionable,  regeneration  is  very 
advantageous,  as  it  permits  the  elimination  of  an  appreciable 
part  of  the  heat  now  generated  by  the  mechanical  l:>raking 
system. 

It  may  safely  be  stated  thai  wherever  it  seems  worth 
while,  the  above  advantages  may  l)e  secured  in  the  present 
state  of  the  art,  both  on  running  down  grades  and  during 
retardation,  with  any  of  the  systems  or  types  of  motors 
which  are  now  used  for  the  operation  of  electric  vehicles, 
although  commercial  systems  have  l)een  developed,  tip  to  the 
present,  for  only  a  few  cases. 

The  requirements  necessary  to  accomplish  these  results 
are  as  follows,  and  are  either  partly  or  in  their  entirety,  de- 
pendent upon  the  system,  service  conditions,  etc. 

Outline  of  Requirements. 

1.  Increased  current  capacity  of  tlie  main  motors  and 
such  transforming  or  converting  apparatus  as  may  be  located 
on  the  vehicle  for  the  purpose  of  converting  power  for  the 
main  motors.  This  is  evident  because  the  braking  current 
flowing  in  the  motor,  etc.,  naturally  raises  the  r.m.s.  or 
heating  currents.  This  increase  may  Ije  appreciable  when 
regeneration  is  used  for  stopping  trains  in  local  passenger 
traffic,  while  it  may  be  rather  small  in  the  case  of  freight 
locomotives  descending  grades. 

Increased  current-  capacity  necessitates,  in  turn,  either 
increased  dimensions  of  all  apparatus  affected  thereby,  or 
increased  ventilation,  which:  may  at  times  be  attained  by  in- 
creased capacity  of  existing  ventilating  equipments,  or  bj^ 
introducing  additional  ventilating  equipment.  Where  the 
motors  are  not  loaded  to  their  full  capacity  for  propelling 
purposes,  these  requirements  ma3',  of  course,  not  exist. 

2.  Adaptation  of  the  motor  bearings  and  other  mech- 
anical parts  to  regenerative  operation,  where  negessary. 

3.  Additional  equipment  on  the  vehicle  for  the  pur- 
pose of  controlling  and  safeguarding  the  regenerative  opera- 
tion and  to  give,  where  necessary,  the  desirable  regenerating 
characteristic  to  the  motors. 

4.  Additional  equipment  in  the  generating  or  transform- 
ing stations  for  the  purpose  of  controlling  the  operation  in 
connection  with  special  conditions  l)rought  about  by  regen- 
erative braking. 

5.  .\djustment  of  tlie  system  wherever  necessary  due  to 
the  increased  tendency  towards  voltage  variation  introduced 
by  regenerative  braking. 

6.  Modificat  ion  of  train  dispatching,  so  as  always  to  have 
a  load  on  the  line  utilizing  the  regenerated  current,  in  cases 
where  maximum  economy  in  power  consumption  is  of  prime 
importance. 

The  fulfilment  of  these  requirements  as  far  as  they  exist, 
in  the  various  systems  introduces  the  following  disadvant- 
ages of  some  importance,  which  have  to  be  compared  with 
the  advantages  previously  enumerated: 

1.  Increased  weight  of  vehicle  equipment,  necessitating, 
sometimes,  increased  weight  of  the  mechanical  vehicle  parts. 

2.  Increased  first  cost  of  vehicle  equipment,  necessitat- 
ing, sometimes,  increased  first  cost  of  the  vehicle  parts. 
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4.  Increased  complication,  and  consequent  reduced  re- 
liability of  operation,  of  llu'  equipment.  This  will  iukUt 
certain  conditions,  of  course,  also  impair  the  safety  \vitli 
which  the  vehicle  may  He  operated. 

,■).  Increased  complication  and  consec|nenl  reduced  re- 
liability of  the  power  liousc,  sub-stations  and  line  protcct- 
iny  apparatus.  (While  some  additional  complications  may 
he  required  in  tlie  generatt'ii,^  and  traiismittin.ii  system,  due 
lo  the  addition  of  certain  controllin.n  apparatus,  the  weight 
and  cost  of  the  same  is  usually  so  low  that  it  is  of  no  prac- 
tical importance  and  usually  more  than  outweighed  by  the 
gains  made  in  the  reduction  in  size  of  apparatus  made  pos- 
sible by  the  reduced  power  requirements). 

6.  Increased  first  cost  for  copper  in  the  transmission 
system,  or  for  introduction  of  other  means,  to  compensate, 
where  necessary,  for  the  increased  tendency  towards  voltage 
variation,  whensoever  such  tendency  exists. 

Varying  Conditions. 

The  relative  importance  of  (he  various  advantages  and 
disadvantages  given  above  depends,  of  course,  to  a  large  ex- 
tent upiui  the  individual  system  applied  and  upon  service 
conditions.  It  is  evident,  for  instance,  that  the  importance 
of  power  economy  depends  largely  upon  the  cost  of  jjower 
as  part  of  the  total  operating  expense,  and  that  tin-  .idvant- 
age  of  power  economy  may  be  entirely  elimiuati'il  vvlure 
water  power  is  available  in  abundance.  The  latter  conilitiou 
is,  of  course,  as  a  rule  only  temporary,  because  it  is  to  be 
expected  in  practically  all  cases  that  any  such  abundance 
will  in  time  be  eliminated  by  an  increased  market  for  electric 
power. 

While  the.  disadvantages,  and  their  importance,  vary 
also  in  each  case,  a  number  of  facts  apply  pretty  generally 
to  all  systems,  and  under  most  service  conditions.  It  is  a 
fact,  for  instance,  that  most  of  the  disadvantages  enumerated 
are  not  of  very  great  practical  importance  in  most  cases 
where  conditions  are  such  that  the  saving  in  power  con- 
sumption, made  possible  by  regeneration,  is  api)recia1)!e,  say 
10  to  15  per  cent,  or  more,  or  where  an  ecjuivalent  saving 
or  gain  is  brought  about  in  the  maintenance  of  brake  shoes, 
wheels,  increased  operating  speeds,  or  (he  like. 

The  increased  weight  of  the  Aebicle- equipment  and  of 
the  vehicle  is  usually  disadvaiitagei )us  only  insofar  as  it 
tends  to  increase  the  power  consumption  (hu'ing  acceleration 
and  running.  In  all  but  excejjtional  cases,  this  increase  in 
jiower  consumption  is,  however,  srualler  than  the  saving 
made  possible  by  regenerative  conti"ol,  and  in  many  cases  it 
amounts  to  only  a  very  small  percentage  of  the  same.  There- 
fore, the  increased  weight  does  not  reallj  mean  a  disad- 
vanta,ge,  but  merely  reduces  (he  advanla.ge  of  regenerative 
braking  ])y  a  certain,  and  of(en  very  small,  amount.  There 
are,  of  course,  cases  of  locomodves  where  the  maximum  per- 
missible weight  on  the  drivers  is  the  limiting  feature  of  the 
design,  and  any  increase  of  weigiil  may  be  quite  a  handicap 
in  such  cases. 

.Similar  condition^  a))pl\'  (o  the  incrensed  first  cost  of  the 
vehicle  equipment  and  the  iutt'rest  and  depreciation  charges 
connected  therewith.  'I  lie  latter  i  ei)i  esent  again  in  many 
cases  only  a  very  small  percentage  of  the  saving  made  i)os- 
sible  by  regenerative  control. 

In  some  cases  of  old  equipment  wliere  the  main  motors 
cannot  be  readily  increased  in  capacity  to  take  care  of  the 
regeneration,  or  where  the  mechanical  ])arts,  like  the  beat- 
ings, do  not  operate  properly  with  regeneration,  also  where 
extensive  changes  in  the  generating  and  transmission  system 
arc  necessary,  the  first  cost  for  intrcjduciiig  regeneration  may. 
of  course,  make  the  change  prohibitivi'. 

The  increased  cost  of  maintenance  is  in  connection  with 
many  of  the  systems  not   very  large,  and  of  no  ])ractical 


importance,  as  it  represents  a  very  small  percentage  of  the 
saving  in  power  consumption  brought  about  with  regenerative 
control. 

The  additional  complication  in  the  power  house  or 
transmission  system  is  also  rather  small  and  usually  con- 
sists, where  at  all  necessary,  only  in  some  automatic  means 
for  dissipating  whatever  small  amount  of  energy  may  at 
times  be  regenerated  in  excess  of  the  energy  required  for 
propelling  the  other  vehicles  and  other  loads  on  the  system. 

The  disadvantages  resulting  from  the  increased  tendency 
towards  voltage  variation  whicli  may  be  introduced  by  re- 
generation depends  largely  upon  the  individual  case.  In  a 
system  where  a  large  number  of  individual  vehicles  is  oper- 
ated at  all  times,  as  in  surface  lines,  elevated  and  subway 
lines  in  the  centre  of  large  cities,  there  will  practically  al- 
ways be  a  large  demand  for  the  regenerative  current  by 
other  vehicles  and  the  result  will  be  not  only  that  the  aver- 
age power  taken  from  the  power  house  is  reduced,  but  also 
that  the  maxinuim  demand,  and  with  it,  the  maximum  volt- 
age drop  is  reduced.'  In  such  cases  there  is,  of  course,  no 
disadvantage  on  this  score. 

On  the  other  hand,  there  are  certain  systems  where  so 
few  tr;iins  or  vehicles  are  on  the  line  that  it  may  happen 
that,  at  the  time  of  maximum  demand  for  i)ro])elling.- none 
of  the  vehicles  is  regenerating  and  lh;it.  consequently,  no 
reducti(ni  of  the  maximum  |)ovver  demand,  and  therefore,  no 
reduction  of  maximum  drop,  is  accomidished.  At  other 
times  it  may  happen  that  on  a  certain  line  one  or  more  ve- 
hicles are  heavily  regenerating  while  no  power,  or  only  a 
small  amount  of  power,  is  being  drawn  from  the  line.  In 
such  a  case  the  voltage  drop  will,  of  course,  be  negative. 
In  other  words,  there  is  a  voltage  rise  over  the  no-load 
\'oltage,  bringing  about  an  increased  total  voltage  \ariation. 

In  many  cases  such  an  increase  in  voltage  Aariation  is 
of  no  practical  importance.  In  other  cases,  where  the  car 
lighting  system  is  de])endcnt  upon  the  line  volta.ge,  or  where 
the  main  motors,  auxiliary  motors  or  generatin.g  apparatus 
•are  sensitive  to  volta.ge  rises,  the  increased  Aoltage  variation 
may  require  some  com])ensatiu,g  means.  In  cases  where  the 
car  lighting  system  is  affected,  it  maj^  be  found  desirable  lo 
make  it  independent  of  the  line  voltage  by  installing  special 
car  lighting  apjjaratus.  Usuallj-.  however,  it  will  be  found 
best  to  coiiiiiensate  fin-  the  increased  tendency  towards  volt- 
age \ariati(in  l)y  a  slight  increase  in  line  copper,  etc.  In 
certain  I'xceptional  cases  this  might  prove  to  be  an  item  of 
no  small  importance  against  the  introduction  of  regenerative 
control,  on  account  of  first  cost.  Since  the  increased  line 
capacity  tends,  however,  to  improve  the  efficiency  of  the 
systeni.  (he  lir.sl  cost  ma^'.  even  in  such  cases,  be  largely 
compensated  by  reduced  losses  in  the  line.  The  cases  in 
which  the  consideration  of  line  regulation  are  of  very  great 
importance  .-ire  rather  rare;  and  in  most  cases  of  the  pre- 
sent large  properties  which,  as  ;i  matter  of  course,  are  the 
lirst  ones  to  consider  regenerative  control,  this  disadvantage 
either  will  not  exist  or  will  be  of  comparatively  little  im- 
])ortance. 

Complications  Have  Outweighed  Advantages. 

In  view  of  the  above,  and  in  view  of  the  fact  that  great 
ilforts  have  been  made  to  reduce  ixnver  consumption  by 
other  means,  like  reduction  of  equii)ment  and  car  weight, 
tield  control,  coasting  clocks,  etc.,  it  is  rather  surprising 
that  regenerative  control  has  not  been  used  to  a  greater 
extent  in  the  past.  The  only  reason  for  this  could  be  that 
the  increased  complication  and  conse(|uent  reduced  reliability 
were  considered  as  a  sulficient  disadvantage  to  outweigh  the 
advantages.  As  long  as  the  varicnis  types  of  controlling  and 
protecting  apparatus,  as  well  as  the  operating  characteristics 
of  certain  motors  during  regeneralimi,  had  not  been  de- 
veloped to  such  a  high  degree  of  reliability  as  has  been 
attained  in  many  of  the  iip-lo-d:ite  apparatus  and  systems, 
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this  was  uiiduubtedly  a  vciy  sound  and  suthcicnt  reason. 
With  the  present  advanced  stale  and  knowledge  of  the  art, 
however,  this  condition  has  changed,  and  although  some 
difficulties  have  to  be  overcome  witli  the  various  systems, 
there  is  no  doubt  but  that  the  requirements  for  reliability 
and  safety  can  be  successfully  met,  in  spite  of  soiiie  addi- 
tional complication  necessary,  to  a  larger  or  smaller  degree, 
in  the  various  cases.  For  this  reason  the  subject  of  re- 
generation is  well  worth  serious  consideration,  and  the  brief 
outline  of  the  various  possible  systems  given  in  this  paper 
may  be  of  interest.  As  a  matter  of  course,  the  development 
along  these  lines  will,  in  the  future,  as  in  the  past,  follow  the 
path  of  least  resistance  and  the  systems  requiring  the  least 
complication  and  interfering  the  least  with  the  reliability 
of  equipment  for  propelling  purposes  will  be  introduced 
first. 

In  describing  the  various  systems  of  regenerative  brak- • 
mg,  special  attention  has  been  paid  to  those  which  are  adapt- 
ed for  demonstrating-  some  fundamental  principle,  or  to 
those  which  are  especial!)"  important  and  promising  with 
regard  to  practical  application;  many  other  systems  are  by 
necessity  mentioned  very  briefly,  or  entirely  omitted. 

Conclusion 

Tile  autlior  then  describes  at  length  a  numlier  of  differ- 
ent systems  of  regenerative  braking, — o-phase  system,  phase 
converter  system,  direct  current  system,  a.c.  commutator 
motor  system,  vapor  converter  system — and  concludes  as 
follows: — 

In  view  of  the  numerous  possibilities  for  successful  re- 
generation, it  is  to  be  expected  that  regenerative  brakinj^ 
will  soon  assume  great  commercial  importance.  It  should, 
therefore,  l)c  exliaustively  considered  in  any  new  electrifica- 
tion, and  the  time  is  approaching  when  its  possible  applica- 
tion should  be  investigated  for  the  larger  existing  non- 
regenerative .  installations.  In  view  of  the  practical  advant- 
ages of  regeneration  for  heavy  railroad  work,  it  is  even 
quite  likely  that  regeneration  will  in  time  become  one  of  the 
factors  which  will  win  some  railroads,  now  operated  by 
steam,  over  to  the  electric  cause. 


Presentation  at  St.  John's,  P.  Q. 

On  Saturday  evening,  December  10th,  1010,  an  interest- 
ing ceremony  took  place  in  St.  John's,  where  Mr.  F.  A.  Chis- 
holm.  former  superintendent  of  the  St.  John's  division  of  the 
Southern  Canada  Power  Company,  was  the  recipient  of  a 
very  handsome  gold  watch  and  chain.  This  was  subscribed 
to  by  the  prominent  business  men  of  St.  John's,  who  held  a 
banquet  in  Mr.  Chisholm's  honor,  and  made  it  the  occasion 
of  a  public  presentation  of  this  souvenir.  The  mayors  of  St. 
John's  and  Iberville  and  J.  D.  Demers,  M.P.,  were  present 
and  spoke  of  the  very  efficient  manner  in  which  Mr.  Chisholm 
had  conducted  the  affairs  of  the  company,  and  how  he  had 
always  worked  in  good  harmony  with  the  official  heads  of 
the  two  townships.  Mr.  Chisholm  is  very  popular  both  with 
the  English  and  French  speaking  people  of  the  district.  This 
good  feeling  was  testified  to  in  se\eral  speeches. 

Mr.  Chisholm  has  been  appointed  superintendent  of  the 
.Sherbrooke  Railway  and  Power  Company,  and  carries  with 
bim  all  good  wishes  for  his  future  success  from  the  people  of 
St.  John's. 


Hydro  Radial  Scheme 

As  indicating  the  attitude,  favorable  for  the  most  part, 
of  the  various  municipalities  iii  southwestern  Ontario  to- 
wards the  hydro-radial  policy  of  the  Hydro-electric  Power 
Commission  of  Ontario,  we  give  the  following  table  show- 
ing the  relative  vote,  for  and  against,  the  two  propositions 
siihniifled  at  tlic  New  "S'ear  elections.     It   is  not  vet  clear 


just  what  action  this  vote  auth(jrizes  tile  Commission  to 
take,  as,  on  account  of  the  lack  of  unaniinitj'  of  opinion,  it 
would  appear  that  some  of  the  mcjst  important  links  in  the 
whole  chain  of  transportation  are  missing.  That  is  true, 
however,  of  the  larger  scheme  of  the  two  only — the  Port 
Credit-Hamilton-St.  Catharines  line.  b'or  the  other  section 
of  the  road,  linking  up  Welland.  Port  Colborne  and  Bridge- 
burg,  the  vote  appears  to  have  lieen  overwhelmingly  in 
favor  in  every  case,  so  that,  unless  the  two  schemes  are  inter- 
linked, and  each  dependent  upon  the  other,  the  commission 
now  apparently  has  a  definite  mandate  to  proceed  with  con- 
struction work.  The  figures  of  the  vote  so  far  received  are 
as  follows: 

Port  Credit-Hamilton-St.  Catharines 

Townships  For  Against 

Toronto    231  120 

Trafalgar   138  47 

Nelson  . .  .  ^   Defeated 

East  Flamboro   Carried 

Barton   43(i  324 

Saltflcel   Defeated 

North  Grimsby    Carried 

Clinton   150  r,<) 

Louth   298  7 

Grantham   297  majority 

Villages 

Grimsby   Carried 

Beamsville   lOO  20 

Towns 

Oakviile   268  37 

Burlington   Carried 

Cities 

Hamilton   3192  3026 

St.  Catharines   '  1006  401 

Welland-Port  Colborne-Bridgeburg 

Townships                                         For  Against 

Crowland   191  80 

Humberstone   339  91 

Bertie                                       .  518  124 

Villages 

Humberstone   146  4 

Port  Colborne   3io  ,3 

Fort  Erie  •  • .   ; .    78  8 

Towns 

Welland   no  85 

Bridgeburg   143            •  7 


London  and  Port  Stanley  Earnings 

A  statement  of  the  earnings  of  the  London  and  Port 
Stanley  Railway  for  the  months  of  July,  August,  September, 
and  October,  with  comparative  figures  for  the  same  period 
in  1915,  was  submitted  to  Sir  Adam  Beck  and  the  members 
of  the  Ontario  Hydro-electric  Commission,  on  December  IS, 
1910.  The  statement  shows  that  the  net  income  increased 
•1^20,181.81,  being  !(;3(),201.32.  as  against  only  $4,899.20  a  year 
ago,  when  the  line  had  just  l)een  electrified  and  taken  over 
lor  municipal  operation.  Passenger  earnings  jumped  from 
$49,241.75  to  $77,755.28,  while  the  gross  mounted  from  $96,- 
045.08  to  $129,945.39.  The  operating  charges  increased 
$2,820.30  to  $71,220.79. 


Six  new  cars  have  been  ordered  by  the  Montreal  and 
Southern  Counties  Railway  Company  from  the  Ottawa  Car 
Company,  consisting  of  three  motor  and  three  trailer  cars,  55 
feet  long,  with  a  seating  capacity  of  62  passengers.  They 
will  be  equipped  with  four  50  horse  power  motors,  improved 
Peter  Smith  heating  and  ventilation  systems,  smoking  com- 
partment, and  lavatory  accommodation 
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Personals 

Mr.  Chas.  F.  Gray,  consulting  electrical  engineer,  of  Win- 
nipeg, lias  been  elected  a  member  of  the  Winnipeg  Board  of 
Control.  Mr.  Gray  is  an  Englishman,  but  was  early  .asso- 
ciated in  British  Columbia  with  telephone  construction. 
Later  he  was  with  the  West  Kootenay  Power  &  Light  Com- 
pany as  superintendent  of  transmission  lines,  and  frcjm  1900 
to  1903  wa.s  engineer  in  charge  of  this  plant.  For  the  next 
two  years  he  was  chief  high-tension  operator  on  the  Inter- 
borough  Rapid  Transit  Company,  of  New  York  City.  Mr. 
Gray  then  returned  to  England  for  two  years  and  had  charge 
of  erection  and  was  superintendent  of  operation  of  the  Metro- 
politan District  Underground  Railroad  Electrification,  Lon- 
don. Returning  to  Canada  he  associated  himself  with  the 
Canadian  Westinghouse  Company  and  had  charge  of  the 
erection  of  this  company's  apparatus  in  some  of  the  largest 
developments  going  forward  at  that  period.  When  the  city 
of  Winnipeg  decided  to  install  a  municipal' plant  at  Point- 
(lu-Bois,  Mr.  Gray  had  charge  of  the  installation  of  the  West- 
inghouse apparatus  at  that  point  and  also  at  the  various  sub- 


Mr.  Chas.  F.  Gray 


Stations,  and  operated  the  equipment  until  the  system  was 

turned  over  for  commercial  service  to  the  city.  Since  1912, 

Mr.  Gray  has  been  engaged  in  the  consulting  engineering 
field  in  Winnipeg. 

Mr.  W.  H.  Wadland  has  retired  from  the  service  of  the 
ncli  Telephone  (Jompany,  of  which  he  has  been  an  official  for 
:!7  years.  Mr.  Wadland  wrxs  the  company's  oldest  Canadian 
oflicial.  Indeed,  he  was  in  the  telephone  business  in  llamil- 
ton  before  the  Bell  Company.  It  was  early  in  1878  that  Mr. 
Wadland,  then  a  young  telegraph  operator,  accepted  the  i)osi- 
tion  of  manager  of  the  District  Telegraph  Company,  a  local 
concern  started  by  Messrs.  Hugii  C.  J]aker  and  George  Black 
for  installing  and  operating  electric  call  services.  In  Novem- 
ber of  the  same  year  the  call-boxes  were  removed  and  tele- 
phones were  substituted  for  them,  Mr.  Wadland  continuing  as 
local  manager.  Tiiis  was  tlu-  first  telephone  exchange  in 
Canada  and  the  second  in  the  world,  tlie  iirst  one  being 
opened  in  New  Haven,  Conn.,  a  few  months  l)efore.  The 
pioneer  Hamilton  exchange  was  opened  and  for  nearly  two 
years  conducted  in  the  basement  of  the  old  building  which 
formerly  occupied  the  site  of  the  present  office '  building  of 
till-  f'.cll  Tcleplionc  Coniiiaiiy  on  tlic  srinfh  side  of  East  Main 


Street.  Early  ni  1880  the  Bell  Company  took  over  the  local 
telephone  exchange  and  moved  the  office  to  the  Hamilton 
J'rovident  and  Loan  Building.  About  the  samjs  time  Mr. 
Wadland  relinquished  the  local  managership  to  Mr.  Kenneth 
J.  Dunstan  and  accepted  the  position  of  superintendent  of 
construction  for  the  whole  of  Ontario,  from  Kingston  in  the 
east  to  l^ort  Arthur  in  the  west.  Most  of  the  thousands  of 
miles  of  telephone  line  constructed  in  the  province  since  then 
has  been  erected  under  his  supervision.  Several  years  ago 
the  work  was  divided,  and  Mr.  Wadland  became  division 
plant  superintendent  for  the  western  division,  embracing  the 
territory  between  Oakville  and  Windsor.  This  is  the  posi- 
tion which  he  has  now  resigned,  after  37  years  of  continuous 
service  with  the  Bell  Company  and  39  years'  connection  with 
the  telephone  industry.  Mr.  Wadland  will  also  be  remem- 
bered by  many  central  station  men  as  one  of  the  original 
members  of  the  Canadian  Electrical  Association. 

Mr.  W.  G.  Murrin,  who  since  April,  1913,  has  been  acting 
as  general  superintendent  of  the  British  Columbia  Electric 
Railway,  with  headquarters  at  Vancouver,  is  now  assistant  to 
general  manager  George  Kidd.  The  promotion  is  well  de- 
served, and  will  relieve  the  general  manager  of  a  portion  of 
his  heavy  duties. 

Mr.  J.  H.  Martin  has  been  appointed  acting  division  plant 
superintendent,  western  division,  of  the  Bell  Telephone  Com- 
pany, with  headquarters  at  Hamilton, 'Ont.  Mr.  Martin  suc- 
ceeds Mr.  T.  H.  Wadland,  who  retires  on  account  of  ill- 
health. 

Mr.  C.  E.  Fortier  has  been  appointed  advertising  mana- 
ger of  the  Bell  Telephone  Company,  with  headquarters  at 
Montreal. 


Pro  Patria 

Word  has  just  been  received  that  Lieut.  C.  T.  Bowring 
of  the  Canadian  Machine  Gun  Company  was  killed  in  actioji 
on  December  29th.  Lieut.  Bowring  was  an  engineer,  and 
was  employed  with  the  State  Elevator  Company,  Winnipeg, 
at  the  time  of  his  enlistment  in  1914. 

Word  has  been  received  of  the  death  at  Salonika  of 
Lieutenant  Ronald  Hayward,  son  of  Mr.  R.  F.  Hayward. 
general  manager  of  the  Western  Canada  Power  Company, 
Vancouver,  B.C.  Lieut.  Hayward,  who  was  killed  in  action, 
joined  the  Royal  Horse  Artillery  in  England. 

Lance-Sergeant  Comrie  S.  Snowden,  killed  in  action  on 
December  12,  was,  prior  to  the  war,  an  electrical  contractor 
in  Winnipeg.  At  the  front  he  was  a  brigade  wirer,  engaged 
in  fixing  up  the  barbed  wire  entanglements  in  front  of  the 
lirst-line  trenches.  He  enlisted  in  Montreal,  where  he  was 
born  ;>;!  years  ago. 

The  fine  record  of  Sergt.  J.  H.  Murray,  R.E.,  D.C.M., 
formerly  electrical  engineer  at  Brunette  Sawmills,  New 
Westminster,  who  was  killed  on  November  4  "somewhere 
in  France,"  should  serve  as  an  inspiration  to  all  who  are 
allowing  some  petty  hindrance  to  keep  therii  from  serving 
their  country  in  its  hour  of  need.  At  the  outbreak  of  hos- 
tilities .Sergt.  Murray,  who  had  previously  served  in  the  Im- 
])erial  Army,  sought  to  enlist  in  the  R.A.M.C.,  but  was 
refused  on  account  of  varicose  veins.  Not  discouraged,  he 
proceeded  to  England  at  his  own  expense,  underwent  an 
operation,  and  on  recovery  he  enlisted  in  the  Royal  Naval 
Division  and  saw  service  at  the  Dardanelles  as  sapper  and 
despatch  rider.  He  won  the  Distinguished  Service  medal, 
receiving  wounds  which  caused  his  transfer  to  Malta  Tor 
treatment.  When  again  ready  for  duty  he  was  sent  to 
France,  where  he  joined  the  Royal  Engineers,  in  which 
branch  he  won  promotion.  Sergt.  Murray  was  a  Scotchman, 
iniiliug  from  .Xlloa,  and  was  unmarried. 
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The  Story  of  Why  One  Contractor  Didn't  Bid 
—Who  Should  Pay  the  Cost  of  Expensive 
Competition  ?    It  Falls  on  the  General 
Consumer  in  the  End. 

The  following  interesting  piece  of  fiction,  true  enough 
to  life,  however,  is  adapted  from  an  article  in  the  last  issue 
of  the  National  Electrical  Contractor.  It  indicates  the  folly 
of  the  course  of  too  many  electrical  contractors  of  hidding 
with  the  object  of  landing  a  jol)  rather  than  with  the  object 
of  landing  a  profit  if  they  get  tlie  job.  Many  a  good  con 
tractor  in  the  towns  and  cities  throughout  Canada  has  learned 
from  experience  the  uselessness  of  bidding  under  such  con- 
ditions, and  have  taken  the  attitude  of  Jack  Martin  that,  if 
business  cannot  be  ,done  on  a  paying,  satisfactory  basis,  he 
would  rather  not  do  it  at  all.  Such  men  gain  their  reputa- 
tion through  excellent  workmanship,  rather  than  by  low 
prices — a  much  more  solid  foundation  upon  which  to  I)uild 
a  permanent  enterprise. 

The  Gem  City  High  School  Building  contract  was  to  be 
let  on  the  fifteenth  of  June.  It  was  to  be  a  $300,000  building, 
with  all  the  refinements  of  any  school  of  the  same  class. 

Hadn't  the  Building  Committee  visited  all  of  the  recently 
erected  high  schools  in  the  larger  nearby  cities,  and  hadn't 
they  secured  the  services  of  an  architect,  who  was  recog- 
nized as  one  of  the  best  in  the  country  in  this  particular 
line  of  work,  at  a  little  greater  cost,  perhaps,  than  they  could 
have  procured  the  services  of  others? 

Bids  were  to  be  opened  by  the  architect  and  the  eniire 
board,  and  all  contracts  were  to  be  let  the  same  day;  gen- 
eral building,  plumbing,  heating,  wiring,  painting,  etc.,  etc. 

Jack  lived  in  Gem  City.  He  was  a  wiring  and  lighting 
contractor.  Jack  enjoyed  an  excellent  reputation  as  a  very 
capable  contractor,  having  equipped  some  of  the  best  and 
Inost  pretentious  buildings  in  the  community.  Everybi^dy 
knew  Jack  Martin  and  knew  that,  if  he  installed  the  wiring 
and  lighting,  the  work  would  be  well  done. 

In  fact,  two  members  of  the  Building  Committee  voiced 
it  as  their  opinion,  that  the  wiring  and  lighting  should  Ijc 
let  to  Jack  on  a  commission  basis.  That  is,  pay  him  tlie 
cost  of  material  and  labor,  plus  a  reasonable  profit.  Most  of 
the  members,  however,  objected  to  any  such  arrangement  on 
the  grounds  that  it  was  to  the  interest  of  the  taxpayers  to 
procure  just  as  much  competition  as  they  could  possibly 
get.  In  fact,  they  didn't  know  but  that  it  might  be  illegal 
to  let  the  contract  except  on  ;i  competitive  bidding  Ijasis, 
Of  course,  most  of  them,  including  the  arcliitect,  would  have 
liked  to  see  Jack  get  the  work. 

Arthur  Carson,  one  of  the  members,  who  was  in  favor 
of  giving  Jack  the  work,  felt  that  while  the  other  members 
and  the  architect  might  be  right  so  far  as  public  opinion  or 
precedent  was  concerned,  he  couldn't  help  but  remember 
some  of  the  trouble  the  board  had  experienced  a  year  ago, 
when  the  lowest  bidder  was  given  the  wiring  oh  the  Garfield 
Grade  School. 

"Didn't  the  contractar  go-  broke?"  asked  Mr.  Carson. 
"Didn't  the  School  Board  ha^■e  to   resort   to   the  bondiu" 


company  for  completion  of  the  contract?  Didn't  ihiy  liave 
several  liens  filed  by  sub-contractors  and  others?  Weren't 
there  several  lawsuits  for  their  attorney  to  look  after? 
Wasn't  the  completion  of  the  building  delayed  for  almost 
a  year?  How  much  did  it  cost  the  board?  Wasn't  the  cost 
far  greater  than  if  Jack  had  been  given  the  job,  even  if  his 
bid  was  .$700  high,  not  saying  anything  about  the  additional 
time  spent  by  every  member  of  the  board?  And  have  we  as 
.good  a  plant  as  if  Mr.  Martin  had  put  it  in?  No!  You  will 
all  agree  that  we  have  not." 

"But,"  said  Mr.  Adbury,  the  attorney  member  of  the 
board,  "that  depends  upon  the  architect  to  a  great  extent; 
and  not  only  that,  but  you  should  never  have  let  the  con- 
tract to  a  man  like  that  in  the  first  place." 

Price  the  Only  Consideration? 

"Agreed,"  said  Mr.  Jones,  "but  only  when  human  nature 
has  developed  to  a  point  where  'foresight  is  better  than  hind- 
sight.' What  could  the  architect  have  done  about  it?  Didn't 
we  get  a  bond?  Could  we  have  told  fhis  man  that  he  couldn't 
bid  because  he  was  unreliable?  If  we  had,  we  would  un- 
doubtedly have  had  to  prove  it;  and,  from  my  observation, 
libel  suits  are  about  as  expensive  as, the  trouble  we  had. 
No,  siree!  We  may  have  the  same  trouble  again,  and  we 
may  not;  but  I  claim  that  if  we  select  the  contractor,  only 
because  he  is  the  lowest  bidder  and  without  considering 
anything  else,  we  are  more  liable  to  have  the  same  trouble 
again,  than  if  we  consider  the  man's  qualifications  as  well  as 
his  price,  and  so  long  as  we  are  paying  the  bills,  our  opinion 
should  determine  it." 

"I  say  so,  too,"  chipped  in  Mr.  Carson.  "There's  only 
one  condition  upon  which  I  will  consent  to  'wild'  competi- 
tion, and  that  is — that  we  may  select  our  contractors,  not 
because  their  bids  are  the  lowest,  or  because  they  can  give 
guarantees  and  bonds,  or  because  they  have  done  work  all 
over  the  country.  No,  sir!  I'll  select  my  contractors  be- 
cause I  know  they  are  right.  That's  what  I'd  do  on  my 
own  building;  and  so  long  as  I  know , now  who  I'd  select,  if 
there  is  not  too  much  difference  in  price,  I'll  not  waste  the 
other  contractors'  time  in  figuring.  It'll  cost  them  too  much 
in  time  and  money." 

Mr.  Carson  resigned  from  the  board. 

"There's  no  place  for  such  a  man  on  this  committee." 
In-  said.  "Of  course,  no  school  board  could  think  of  award- 
ing a  $:).000  wiring  and  lighting  contract  without  competi- 
tion. What  would  the  public  say?  Graft!  Graft!  That'.* 
what  they  would  surely  say. 

"I'm  in  sympatiiy  with  all  of  Mr.  Carson's  statements," 
remarked  the  architect.  "If  I  could  act  as  my  judgment, 
based  upon  experience,  dictates,  or  if  I  were  acting  for  my- 
self as  an  individual,  I  think  I'd  feel  and  act  as  Mr.  Carson 
does,  but  existing  conditions  really  prevent  it.  While  I  feel 
that  the  wiring  and  lighting  contract  is  really  worth  $5,000, 
it's  a  'cinch,'  from  my  experience,  that  if  plenty  of  competi- 
tion is  had,  there  will  be  some  bid  at  least  $500  less  and 
perhaps  $1,000.  There  always  is;  and  the  more  bidders  there 
,\re.  tlu;  more  money  the  School   Board  is  likely  to  save. 


:;() 

This  applies  to  all  contracts;  and  so  long  as  the  contractors 
are  willing  to  compete,  haven't  we  the  right  or  aren't  we 
justified  in  taking  advantage  of  it?" 

Mr.  Carson  resigned  because,  while  he  didn't  blame  the 
board,  he  couldn't  help  but  feel,  as  he  expressed  it,  that 
"there  was  something  rotten  in  Denmark."  Who  would  lose 
the  $1,000  that  the  board  saved — if  they  saved  it? 

Of  course,  they  hadn't  saved  the  $700  on  the  Garfield 
School  job.  He  knew  th^t.  In  his  opinion  it  had  cost  them 
$700  more  than  it  would  if  Jack  Martin  had  been  given  the 
job. 

He  decided  to  call  upon  his  friend  Jack  Martin,  the  con- 
tractor, the  next  day  to  see  if  he  could  throw  any  light  on 
a  condition  of  aiTairs  such  as,  in  his  opinion,  existed  in  the 
contracting  business. 

He  told  Jack  of  his  experience,  and  Jack  laughed,  al- 
though he  said  he  was  very  sorry,  if  he  was  in  any  way 
the  cause  of  Mr.  Carson's  dissention  from  the  board. 

"No,  Jack,  there  wasn't  any  dissention,"  said  Mr.  Car- 
son, "but  I  just  can't  get  on  to  the  'dope.'  Jack,  do  you 
think  you  have  any  show  of  getting  the  wiring  and  lighting? 
You  know,  it's  going  to  be  let  on  the  fifteenth." 

"No,  I  don't  think  I'll  have  any  chance,"  said  Jack, 
smiling;  "because  I'm  not  going  to  bid." 

"Is  that  so?  I'm  sorry,"  said  Mr.  Carson,  sincerely, 
"I  thought  you  bid  on  everything,  and  especially  on  so  im- 
portant a  job  as  this.    What's  the  reason?" 

"Well,  Mr.  Carson,  "  replied  Jack,  "I  see  you're  more 
interested  in  this  matter  than  anybody  I  ever  knew,  except, 
of  course,  the  men  who  are  engaged  in  the  contracting  busi- 
ness. They  are  always  complaining  about  'the  rotten  sys- 
tem,' as  they  call  it,  'of  bidding  yourself  to  ruin.'  If  you 
had  ever  paid  any  attention  to  the  business  mortality  in  the 
contracting  business;  if  you  knew  how  few  bidding  contrac- 
tors ever  made  a  financial  success;  if  you  knew  how  few 
have  any  financial  or  credit  rating,  as  compared  with  the 
number  in  business  and  the  great  volume  of  business  they 
do,  you  would  know  that  you  have  'hit  the  nail  on  the  head' 
when  you  say,  'There's  something  rotten  in  Denmark.' 
Why,  they  say  that  84  per  cent,  of  the  wiring  and  lighting 
contractors  are  financial  failures." 

."How  is  it,  then.  Jack,"  Mr.  Carson  asked  his  friend, 
"that  you  have  made  a  success  of  it?  It  seems  to  me  that 
you  have  done  very  well." 

"Well,  Mr.  Carson,"  said  Jack,  still  smiling,  "I  haven't 
been  what  I  call  a  'bidding  contractor'  for  ten  years.  It  is 
true  that  I  bid  quite  frequently,  but  only  when  I  think  there's 
more  than  an  even  chance  that  I'll  get  the  contract,  even 
though  my  bid  is  high.  Most  of  my  work  comes  without 
competition,  and  I  never  bid  on  public  work  any  more,  when 
I  know  that  the  job  is  going  to  be  let  to  the  lowest  bidder, 
regardless  of  anything  else.  Mr.  Carson,  this  bidding  busi- 
ness is  the  biggest  gamble  in  the  world.  Talk  about  horse 
racing,  poker,  faro,  or  any  other  form  of  gambling — they 
are  tame  in  comparison.  How.  do  I  figure  it  out?  Well, 
just  like  this:  You  remember  the  Garfield  School?  Sure, 
you  were  on  the  Building  Committee.  Of  course,  the  Gar- 
field School  was  not  as  large  as  this  new  high  school.  Well, 
I  bid  on  the  job  for  three  reasons: 

"First — I  thought  I  niight  be  given  a  preference  in  the 
price,  because  I  was  a  local  man  and  my  qualifications  were 
known  to  every  member  of  the  board. 

Second— I  thought  that  because  I  was  locally  situated  I 
had  many  advantages  that  an  outsider  would  not  have. 

Third,  and  the  principal  reason — I  wanted  to  make  a 
demonstration  to  my  organization,  as  I  had  for  many  years 
been  studying  this  matter  from  an  economic  standpoint. 

Going  After  the  Contract  Systematically 

"I  went  after  the  job  systematically.  In  the  first  place, 
I  secured  the  services  of  a  very  good  special  engineer  and 
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estimator.  Together  we  carefully  estimated  every  bit  of 
material  and  every  bit  of  labor  that  we  thought  would  l)e 
necessary  to  comply  strictly  with  the  plans  and  specifications 
and  to  provide  a  good  job.  We  both  decided  that  $3,000 
would  be  a  fair  bid,  about  as  low  as  any  contractor  should 
bid. 

"However,  that  was  just  a  starter.  I  didn't  let  this  es- 
timate influence  me.  I  merely  set  it  to  one  side,  not  advis- 
ing my  employees  about  it.  Then  I  told  them  fo  get  busy; 
and  I  want  to  say  right  here,  by  own  estimator  is  about  as 
good  as  they  make  'em. 

"At  the  outset  I  told  my  organization  to  kecj)  a  record 
of  every  cent  expended  upon  figuring  this  work.  It  was  four 
days  befqre  my  man  laid  his  estimate  on  my  desk  with  his 
notation  of  the  amount  that  he  thought  we  should  bid.  It 
read  $3,310,  or  only  $310  higher  than  mine  and  ray  special 
engineer's  estimate. 

"How  much  gross  profit  will  there  be  in  this  job  for 
our  organization  if  we  get  it?"  I  asked  my  estimator.  'Well,' 
he  said,  'after  we  pay  our  overhead  expenses  there  ought  to 
l)e  about  $300,  or  about  ten  per  cent,  if  we  don't  have  too 
much  hard  luck.' 

"How  much  has  it  cost  you  to  figure  the  job?"  I  askod 
him.  'Well,'  he  said  again,  'counting  your  time  and  every 
bit  of  expense  we  have  gone  to  in  the  last  four  days  on  this 
job,  including  the  regular  overhead  expense,  it  has  cost  our 
organization  exactly  $61  so  far.' 

"  'All  right,'  I  said,  'keep  a  record  of  that.'  Tiien  I  got 
busy  again.  I  personally  went  over  every  item,  checking 
our  office  estimate  with  my  special  engineer's  estimate. 
Wherever  I  found  any  discrepancies  I  checked  them  up. 
made  investigation,  got  the  very  best  prices  I  could  get 
from  manufacturers,  and  so  on. 

Then  I  decided  to  cut  down  our  profit  to  $200.  I  did 
this  because  I  felt  reasonably  sure  I  could  not  lose  anything 
after  the  careful  checking  I  had  done.  Then  I  looked  over 
my  bid.  It  read  $2,700.  By  this  time  it  had  cost  us  $111.10 
to  figure  the  job.  I  made  a  note  of  these  items,  as  I  wanted 
to  teach  myself  and  my  organization  a  little  lesson.  You 
already  know  how  we  came  out." 

Jack  Teaches  a  Lesson 

"You'll  perhaps  remember  that  the  low  bid  was  $2,000. 
I  was  $100  high  and  lost  the  job.  The  highest  bid  was  about 
$3,000,  if  I  remember  right;  and  there  were  sixteen  bidders. 

I  had  one  chance  in  sixteen,  provided  all  bidders  had 
figured  as  carefully  as  I  and  had  made  no  mistakes;  but  your 
architect  was  right  when  he  remarked  to  you  one  day  that 
there  is  hardly  a  chance  if  you  get  enough  bidders,  but  that 
some  of  them  will  leave  out  something  or  make  some  error. 
With  this  fact  acknowledged  I  concluded  that  I  had  only 
one  chance  in  twenty  instead  of  one  in  sixteen. 

Then,  of  course,  there  are  a  lot  of  contractors  who  figure 
that  they  can  afYord  to  take  a  bigger  chance  or  a  smaller 
profit  just  to  get  started  in  a  certain  community,  or  as  an 
advertisement  or  for  a  thousand  one  foolish  reasons.  In 
fact,  I  have  known  contractors  many  times  to  take  jobs 
below  their  costs  just  in  spite  or  because  they  wanted  to 
'show  a  competitor  a  trick  or  two.'  So  my  chances  dropped 
to  about  one  in  thirty  instead  of  one  in  twenty. 

Then,  in  considering  the  matter  a  little  further,  I  thought 
about  the  many  items  on  the  plans  and  specifications  that 
weren't  exactly  clear.  They  were  as  good  and  clear  as  any 
I  ever  saw,  or  as  clear  and  specific,  as  any  architect  could 
possibly  make  them,  but  at  that  there  were  perhaps  ten  or 
fifteen  places  where  we  could  have  construed  them  one  way 
or  the  other.  That  is,  in  doing  the  work  we  might  have 
construed  them  to  our  advantage  or  to  the  owner's  advant- 
age, depending  upon  our  point  of  view. 

In  fact,  I  don't  believe  specifications  can  ever  be  writ- 
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ten  for  a  job  of  this  size  that  are  not  sufficiently  flexible 
t(j  l)e  'jugsled'  two  or  three  hundred  dollars  one  way  or 
the  other,  depending  upon  the  attitude  the  contractor  holds 
towards  his  work. 

My  office  rules,  however,  have  always  been  to  figure  on 
the  safe  side;  to  figure  upon  doing  the  work  right  and  fur- 
nishing the  right  material  whenever  there  is  any  question, 
that  the  job  must  be  right  when  it  is  completed. 

Then  I  wonder  how  many  contractors  would  take  this 
view  or  take  their  responsibilities  so  seriously.  Wouldn't 
there  be  Some  of  them  that  would  take  chances  on  getting 
extras  or  saving  a  little  here  and  there,  or  'skinning  the  job,' 
as  it  is  sometimes  called. 

If  I  had  invested  less  in  figuring  and  my  price  had  been 
higher,  my  chances  for  getting  the  job  would  have  been 
smaller.  If  my  price  had  been  lower  I  would  have  been 
taking  a  bigger  gamble  if  I  had  been  awarded  the  job. 

Some  of  the  bidders  I  know  spent  more  than  I  did. 
But  assuming  that  the  other  contractors  didn't  invest  as 
much,  I'll  venture  to  say  we  averaged  at  least  $75  each,  or 
a  total  of  $1,200.  Assuming  further  that  all  contractors 
figured  correctly,  as  nearly  as  possible,  figured  exactly  as 
I  did,  upon  doing  a  first  class  job  in  every  respect,  and  ex- 
erted every  possible  effort  to  give  the  owner  a  good  job  at 
the  lowest  possible  price.  Who.  then,  receivea  the  benefit 
from  this  competition,  which  cost  the  bidders  $1,200?" 

"Why,  Jack,"  exclaimed  Mr.  Carson,  "the  School  Board 
did!.  Why  shouldn't  they  pay  for  this  competition?  Now 
we  are  getting  somewhere.  But,  on  the  other  hand,  doesn't 
the  ultimate  consumer  pay  all  of  these  costs?  Didn't  your 
$111.10  go  into'  your  yearly  overhead  expenses,  and  don't 
you  indirectly  charge  it  to  your  customers?" 

Who  Pays  for  It? 

"That's  just  the  question  I  wanted  you  to  ask,  Mr.  Car- 
son. But  from  an  economic  standpoint  and  in  all  fairness, 
shouldn't  that  particular  building  have  paid  that  particular 
overhead?  Further  than  that,  Mr.  Carson,  do  you  want  to 
know  who  pays  for  this  unreasonable  competition?  You  do, 
Mr.  Carson,  so  does  Mr.  Hamilton,  Mr.  Armstrong,  and  Mr. 
Adams;  in  fact,  all  of  you  men  for  whom  I  do  work,  year  in 
and  year  out.  You  know  I  couldn't  pay  it  without  going- 
broke.  You  pay  for  it,  Mr.  Carson.  That's  the  injustice  of 
it.  I  charged  the  $111.10  to  overhead,  and  must  charge  it 
to  you  when  I  do  your  work. 

Now,  do  you  want  me  to  figure  on  competitive  work? 
Do  you  want  me  to  figure  on  the  High  School,  knowing 
what  you  do?  Do  you  see  the  point?  I  can't  properly  or 
fairly  serve  you,  if  I  do,  and  that's  why  I  don't  bid  on  public 
work." 

"Ah,  ha!"  grinned  Mr.  Carson.  I'm  glad  I  left  the  Build- 
ing Committee  and  the  Board.  My  judgment  and  intuition 
told  me  there  was  something  wrong,  but  I  couldn't  just 
see  it." 

"Now,  Mr.  Carson,  that  isn't  all,"  said  Jack.  "When  you 
ask  me  to  do  your  work,  you  don't  always  give  it  to  me 
'right  off  the  bat,'  but  at  the  same  time,  when  you  want  com- 
petition, you  don't  ask  sixteen  men  to  figure.  You  usually 
ask  only  two  or  three.  Why  don't  you  get  more  competi- 
tion?   It  pays  sometimes." 

"Well,  Jack,  you  see,  it's  like  this,"  and  Carcon  looked 
Jack  squarely  in  the  eye.  "I  rather  like  to  have  two  or  three 
figures  sometimes,  so  that  I  may  know  the  figures  are  right, 
or  perhaps  as  a  check.  You  see,  I  am  frank  and  I  contess 
to  some  extent  a  lack  of  confidence  in  you.  Not  in  your 
honesty,  but  perhaps  I  think  you  or  some  of  your  employees 
might  make  a  mistake.  Anyway,  I  always  feel  like  'thirty 
cents,'  because  I  let  the  other  fellows  figure  and  waste  their 
time  and  money;  although,  on  the  other  hand,  I  might  give 
the  work  to  them,  if  they  were  considerably  lower  than  you. 
Price,  of  course,  is  one  consideration,  but  there  are  others. 


I  have  always  felt  that  this  competitive  ijidding  was  a  very 
unsatisfactory  proposition.  While  I  don't  get  as  much  com- 
petition as  I  could,  if  I  weren't  so  considerate,  I  feel  that  I'm 
getting  all  I  have  the  nerve  to  ask  for.  If  the  job  isn't  very 
large  I  don't  ask  for  competition." 

"Yes,  Mr.  Carson,  and  because  of  that  you  are  paying 
for  the  other  fellow's  competition  when  he  gets  all  he  pos- 
sibly can." 

"What's  the  solution.  Jack?"  asked  Mr.  Carson.  rubl)ing 
the  back  of  his  neck.    "Have  you  got  it?" 

Jack's  Solution 

"Yes,  I  believe  I  have,"  and  Jack  looked  far  more  seri- 
ous than  he  had  at  any  time  since  Mr.  Carson  entered  his 
office.  "Let  the  man  who  gets  the  competition  pay  for  it, 
and  let  him  have  all  the  competition  he  wants  to  pay  for. 
When  he  pays  for  it  he  need  feel  under  obligation  to  no 
one.    He  can  let  the  contract  to  whomsoever  he  chooses. 

"Not  only  that,  Mr.  Carson,  but  contractors  wouldn't 
have  to  'gamble'  so  much.  Contracting  would  become  a 
legitimate  business  proposition.  I  believe  it  would  advance 
the  character  of  the  business. 

Yes,  and  go  further.  It  would  be  a  blessing  to  manu- 
facturers and  jobbers  of  building  materials,  who  now  lose 
millions  of  dollars  every  year  through  unfortunate  contrac- 
tors— -made  financially  irresponsible  by  unjust  or  improper 
l^ractices.  It  would  eventually  benefit  bonding  companies 
and  similar  institutions,  who  now  must  'gamble'  upon  these 
contractors  as  much  as  contractors  themselves  gamble. 

"It  would  be  more  satisfactory  to  architects  and  own- 
ers. The  conditions  I  have  explained  work  just  as  much 
hardship  upon  the  owner  and  his  architect  as  upon  the  con- 
tractors. Ask  architects  if  they  think  there's  any  part  of 
their  profession  that  gives  them  more  concern  than  letting 
contracts;  or  ask  yourself,  you  know." 

Davelopment  of  Portable  Augers  Much  Used  in 
Shipbuilding  and  Other  Construction  Work 

By  Mr.  G.  H.  Blaickstone* 

Only  the  man  who  has  been  reared  within  sight  and 
sound  of  a  shipyard — who  has  watched  the  development  of 
a  boat  from  the  drafting  board  until  she  slid  off  the  ways — 
can  appreciate  the  vast  saving  of  time  and  labor  which  has 
been  accomplished  in  marine  construction  by  portable  electric 
tools.  The  writer  has  seen  a  shipyard  swarming  with  men 
laboriously  boring  holes  by  means  of  an  old  style  ship  auger. 
He  also  saw  what  he  believes  was  the  first  portable  auger, 
drill  and  reamer  combined  ever  used  in  marine  work;  this 
was  in  a  yard  on  the  Great  Lakes.  The  device  consisted 
of  a  series  of  sections  which  could  be  manipulated  like  a 
folding  rule  with  belt-driven  pulleys  on  each  joint,  the  auger 
or  other  tool  at  one  end  and  power  furnished  at  the  other 
end  by  a  donkey  engine.  This  unique  device  had  a  working 
radius  of  about  thirty  feet  and  would  bore  about  twenty 
holes  to  the  old  hand  auger's  one. 

The  development  of  small  electric  motors  made  possible 
the  application  of  the  portable  idea  to  the  operation  of  drill- 
ing, reaming  and  grinding,  but  a  wealth  of  experimenting 
was  necessary  to  develop  anything  like  a  reliable  tool  which 
would  stay  on  the  job.  In  the  case  of  our  own  line  of  port- 
able electric  tools  we  overcame  the  various  defects,  as  they 
exhibited  themselves,  by  a  long  series  of  experiments  in  our 
own  shops  and  in  hundreds  of  shops  of  our  friends  and 
customers.  The  primary  difficulty  to  be  overcome  was  that 
of  producing  a  tool  sturdy  enough  to  withstand  the  rough 
usage  to  which  this  type  of  tool  is  subjected  and  yet  have 
it  electrically  and  mechanically  effective.  It  is  no  reflection 
on  the  type  of  workman  to  be  found  in  marine  construction 

*  Vice-President  Van  Dorn  Electric  Tool  Co. 
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civcles  to  say  that  they  arc  not  of  the  pink  tea  variety— their 
work  demands  that  they  are  more  or  less  strenuous  in  their 
physical  and  mental  make-up  and  he  who  makes  their  tools 
must  keep  this  fact  in  mind. 

After  having  evolved  a  motor  housing  which  would  with- 
stand rough  usage  without  being  un;iecessarily  heavy  we 
turned  our  attention  to  the  motor,  and  finally  decided  that 
a  general  purpose  stock  motor  was  not  suitable  for  our 
purpose.  We  installed  a  motor  department  and  worked  out 
several  motors  all  of  a  distinctive  type,  but  wound  for  the 
different  speeds  which  experimental  and  field  work  had  es- 
tablished as  being  the  most  suitable  for  dif?erent  kinds  of 
work.  In  common  with  other  manufacturers  in  this  field 
we  had  been  working  to  produce  a  tool  which  would  not 
overheat  and  burn  out  the  motor  or  fuse  the  switch  con- 
liicts — the  two  commonest  forms  of  trouble  in  portable 
electric  tools.  We  eventually  developed  our  present  quick- 
acting  make  and  break  switch  which  operates  as  quickly 
when  breaking  as  when  making  contact,  and  requires  but  a 
very  slight  touch  on  the  control.  This  switch  practically 
cliiiiinates  the  sticking  and  fusing  of  switch  contacts  which 
formerly  sent  so  many  tools  to  the  repair  shop.  Realizing 
the  considerable  degree  of  protection  given  to  the  motor  by 
this  switch,  workmen  would  occasionally  work  a  tool  beyond 
ils  capacity  for  extended  periods,  which  overload  had  a 
tendency  to  overheat  the  motor  and  endanger  the  windings. 
To  offset  this  so  far  as  was  consistent  with  good  working 
practice  we  increased  the  load  capacity  of  the  motor  so 
that  it  would  stand  up  under  reasonable  overloads.  The  mo- 
tor temperature  is  kept  down  b}^  a  fan  on  the  armature  shaft. 
By  thus  producing  a  dependable  tool  we  greatly  enlarged  its 
field  of  practical  usefulness  and  gave  the  shipbuilder  and  shop- 
man a  reasonable  assurance  that  his  men  would  not  be  sub- 
jected to  frequent  lay-ofifs  due  to  the  failure  of  tools. 

During  this  period  of  improvement  in  design  of  motor 
and  switch  other  improvements  were  made  one,  a  most  im- 
portant one,  being  in  the  design  of  the  switch  receptacle  and 
housing.  Formerly,  when  it  was  desired  to  renew  or  change 
a  cable  or  conductor  cord  on  electric  tools,  it  practically  was 
necessary  to  dissemble  the  tool.  With  our  present  form  of 
connection  in  the  switch  box  the  removal  of  a  cover  exposes 
the  connections  and  likewise  renders  it  an  easy  matter  to 
renew  fuses.  Gears  were  given  a  new  ratio  and  cut,  heat- 
treated  and  hardened,  and  the  present  design  permits  them 
to  run  in  grease  so  that  one  application  of  grease  for  every 
300  hours  of  duty  is  sufficient.  The  simple  and  efficient  lu- 
bricating system  and  ball  bearings  assist  materially  in  pro- 
longing the  life  of  the  tools  under  severe  heavy  duty. 

Tt  is  unnecessary  to  tell  the  man  interested  in  ship 
construction  and  maintenance  of  the  various  ways  whereby 
jjortable  electric  tools  have  become  standard  equipment  in 
the  yard  and  shop  and  aboard  ship.  It  is  sufficient  to  say 
that  where  there  are  holes  up  to  3  inches  in  diameter  to  he 
drilled  or  reamed  or  light  grinding  to  be  done,  a  type  and 
size  of  portable  electric  tool  adapted  to  the  economical  dis- 
])Osition  of  the  work  is  indispensable.  These  tools  can  be 
liad  to  work  on  any  standard  current,  direct,  alternating  and 
universal,  and  their  power,  efficiency  remains  practically  the 
same  irrespective  of  the  working  distance  from  the  source 
of  power.  Unlike  any  other  power  driven  tool  their  efficiency 
is  the  same,  after  being  repaired  properly,  as  it  was  when 
new,  due  to  the  fact  that  an  electric  appliance  either  works 
right  or  does  not  work  at  all.  In  our  latest  type  of  portable 
electric  marine  tool  we  have  combined  a  drill,  reamer  and 
grinder  which  will  work  on  direct  current  and  when  used 
with  a  bench  stand  and  a  post  or  wall  stand  i)ractically 
constitutes  a  portable  machine  which  can  be  taken  to  any 
I)art  of  the  shop  or  ship  when  occasion  requires  it.  What 
this  means  to  shipbuilders  and  owners,  especially  during  a 
breakdown  when  at  sea,  will  best  be  appreciated  by  those 
who  have  been  through  this  experience  under  old-time  con- 


ditions. Dependable  portable  electric  tools  aboard  ship  often 
spell  the  difference  between  a  profitable  and  a  disastrous 
voyage.  "Take  heed  ye  men  who  go  down  to  the  sea  in 
'ihips." 


Electrical  Contractors'  Dinner 

The  electrical  contractors  of  Toronto  held  their  first 
get-together  dinner  of  the  year  1917  on  Wednesday  evening, 
January  3,  at  the  Hotel  Carls-Rite;  there  was  a  good  attend- 
ance. After  dinner  the  members  were  addressed  by  Mr. 
A.  L.  Boyd,  of  the  Sheldon  School  of  Business  Science,  who 
took  as  his  subject  "Personality" — that  is,  the  importance  of 
the  personal  element  in  business.  More  and  more  it  is  com- 
ing to  be  recognized  that  a  man's  success  in  the  commercial 
field  is  largely  a  matter  of  his  ability  to  win  over  his  clients 
to  his  way  of  thinking,  which,  in  the  main,  is  a  matter  of 
personality.  It  is  further  recognized  that  in  practically  every 
phase  of  the  business  of  this  life  we  are  simply  salesmen, 
either  of  material  or  service,  so  that  as  a  natural  result  the 
necessity  for  developing  a  pleasing  personality  is  almost 
equally  essential  to  all  of  us. 

At  the  conclusion  of  the  address  the  chairman,  Mr.  K.  A, 
Mclntyre,  initiated  a  discussion  on  the  two  questions — "Are 
the  talks  of  too  general  a  nature  for  electrical  contractors," 
and  "Should  organization  of  more  definite  character  be  at- 
tempted at  the  present  time?"  Mr.  Nealon,  Mr.  Drury  and 
Mr.  Matthews  spoke  in  favor  of  continuing  the  programme 
as  at  present,  at  least  until  such  time  as  the  members  should 
have  become  thoroughly  acquainted  and  until  some  more 
definite  idea  of  the  advantages  to  be  gained  by  closer  or- 
ganization should  be  formulated. 

Chairman  Mclntyre  reports  that  the  first  tangible  result 
of  Mr.  Boyd's  energizing  talk  was  an  immediate  develop- 
ment of  the  "action"  side  of  the  committee.  Each  member 
of  this  committee  is  calling  on  at  least  one  electrical  con- 
tractor per  day  during  the  three  weeks  which  are  interven- 
ing between  the  last  and  the  next  dinner,  and  splendid  suc- 
cess is  attending  their  efforts  to  bring  in  new  members. 

The  next  dinner  will  be  held  at  the  same  place.  Hotel 
Carls-Rite,  on  January  24,  at  the  usual  time,  7.30  p.m.  The 
speaker  for  that  evening  will  be  announced  at  a  later  date. 


House  Wiring  Campaign 

Under  the  general  direction  of  the  Society  for  Electrical 
Development,  a  campaign,  to  be  known  as  the  "House-wiring 
Campaign,"  will  be  held  throughout  the  Ignited  States  from 
April  1  to  May  ^Tt.  A  practical  electrical  contractor,  Mr.  G. 
M.  Sanborn,  of  Indianapolis,  has  been  appointed  chairman 
of  the  campaign  committee,  which  will  have  in  charge  this 
national  movement  for  the  wiring  of  homes  throughout  the 
United  States.  It  is  felt  that  this  campaign  will  greatly 
increase  business  for  electrical  contractors  without  it  being 
necessary  to  reduce  the  prices  of  installation  below  what 
will  yield  a  fair  profit.  The  advantages  of  an  electrically 
wired  house  will  be  presented  to  the  householder,  rather  than 
the  cheapness  of  the  installaf  ion.  The  movement  thus  has 
the  co-operation  of  central  station's,  dealers  and  contractors, 
and  doubtless  will  result  in  greatly  increased  lousiness  for 
all  concerned. 


Moving  to  Larger  Quarters 

The  Victoria  Electrical  Supply  Company,  jobbers  of  elec- 
trical supplies,  situated  at  414  Yonge  Street,  Toronto,  On- 
tario, will  remove  on  or  about  I'eljruary  1,  1917,  to  larger 
premises  located  at  l.')7  King  Street  West,  Toronto,  whicli 
will  bring  them  into  the  lieart  of  the  electrical  district.  There 
they  will  occupy  a  four-storey  building,  and  will  carry  a  coni- 
l)lete  line  of  standard  electrical  supplies,  l^rass  goods,  fixture 
parts,  and  glassware.  They  will  then  be  in  a  much  betti'r 
l)osition  to  serve  their  customers,  as  tlu\\-  will  have  .-ulrled 
f.irilitics  and  more  room. 
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Infinitely  Safer 

The  following  statistics  are  obtained  from  the  report  of 
Peter  M.  Hoffman,  coroner  of  Cooli  County,  in  which  Chic- 
ago is  situated,  and  refer  to  the  year  1915: 

During  the  year  there  were  1,247  domestic  tragic  deaths 
in  the  home,  that  is  to  say  deaths  from  other  than  natural 
causes.  Of  these  deaths  228  were  due  to  asphyxiation,  170 
to  burns  and  scalds,  161  to  falls,  508  to  suicides,  of  which 
243  utilized  gas,  and  one  death  by  electrocution.  The  ratio 
of  fatalities  due  to  gas  and  electricity  was  thus  471  to  1. 


Important  Machinery  Contracts 

The  S.  Morgan  Smith  Company,  York,  Pa.,  have  closed 
a  contract  with  the  Saguenay  Light  and  Power  Company,' 
Chicoutimi,  P.Q.,  for  two  turbines,  each  of  2,500  h.p.,  to  be 
direct  connected  to  generators,  and  one  turbine  of  175  h.p. 
for  an  exciter  unit.  The  turbines  will  work  under  a  head 
of  53  feet.  They  are  to  be  fitted  with  Lombard  oil  pressure- 
governors.  The  present  plant  consists  of  one  generator 
turbine  and  one  exciter  turbine  of  the  same  capacity  as  the 
new  equipment  ordered. 


Houston  &  Co.  Accept  Violet  Ray  Agency 

Houston  cSc  Company.  Limited,  Winnipeg,  Toroulo  and 
Regina,  are  now  handling  the  Branston  \  iolet  Ray  Generator 
for  Western  Canada,  and  report  brisk  business.  This  firm 
also  handle  a  number  of  other  saleable  lines,  including  such 
well-known  products  as  Delta  electric  hand  lamps  and 
lanterns,  Allen  soldering  specialties,  Frantz  Premier  cleaners, 
Amco  semi-indirect  fixtures  and  Canadian  Beauty  appliances. 


Drumheller,  Alta.,  Installing  Power  Plant 

The  Northwestern  Engineering  and  Supply  Company, 
l^iniited,  have  been  granted  a  franchise  by  the  town  of  Drum- 
heller, Alberta,  to  supply  light  and  power  for  the  period  of 
ten  years.  They  also  take  over  the  pumping  for  the  water- 
works system.  Nitrogen  lamps  will  be  used  for  the  street 
lighting  system  which  the  town  is  planning  on  an  extensive 
scale. 


Norton  Telephone  Co.  Absorbed 

The  Norton  Telephone  Company,  Limited,  liave  moved 
their  offices  and  stock  to  20;;  Adelaide  Street  West,  Toronto, 
and  became  a  department  of  the  Canadian  Independent  Tele- 
phone Company.  All  the  s])ecial  lines  handled  by  the  Nor 
ton  Telephone  Company  will  be  kept  in  stock  by  the  new 
department  of  the  Canadian  Independent  TeIe])hoiie  C"om- 
pany. 


Their  Fiftieth  Anniversary 

Charles  Barber  &  Sons,  manufacturers  of  hydraulic 
power  equipment,  Meaford,  Ont.,  have  issued  a  1917  catalogue 
to  mark  their  fiftieth  year  "in  the  design,  manufacture  and 
improvement  of  turbine  waterwheels."  The  slogan  of  the 
company  is  "Conserve  the  water  powers  by  using  the  Can- 
adian Turbine  Waterwheel." 


The  latest  unit  now  being  installed  by  the  West  Koot- 
enay  Power  and  Light  Company  at  Bonnington  Falls,  near 
Nelson,  will  bring  the  generating  capacity  of  the  company 
tip  to  40,000  horse  power. 


Your  Windows  Are  the  Magnets  of  Trade 


The  manager  of  a  large 
store  wanted  to  test  the  at  • 
tractive  power  of  well  light- 
ed windows,  so  he  placed 
men  behind  screens  to  count 
the  number  of  people  who 
stopped  to  look  at  the  win- 
dows with  different  lighting 
systems  installed. 

First  the  windows  were 
lighted  witli  exposed  barr 
lamps  in  plain  view  and 
without  reflectors.  By  act- 
ual count  extending  over 
four  nights,  this  window  at- 
tracted only  13  per  cent,  of 
the  passersby. 

The  lighting  equipment 
was  changed.  The  lamps 
furnishing    the    light  were 

placed  above  the  display  in  a  concealed  position  such  as  is 
used  in  more  modern  practice.  All  the  light  was  thrown 
upon  the  display.  None  was  reflected  on  the  sidewalk  or 
into  the  eyes  of  the  spectators. 

By  actual  count  the  window  attracted  72  ])er  cent,  of 
the  passersby.  An  increase  of  500  per  cent,  due  to  increased 
attractive  power  of  the  lighting  method. 

Here  is  proof  that  correctly  lighted  windows  will  at- 
tract attention  even  on  bright  streets.  Window  displays  that 
are  properly  lighted  and  attractively  dressed  arouse  public 
attention  arfd  people  learn  to  watch  for  the  latest  display. 
They  are  the  magnets  of  trade. 


A  well  dressed,  well  lighted  window  draws  the  crowds. 


Window  displays  are  such 
valuable  business-getters 
that  you  cannot  afYord  to 
have  them  passed  by  unno- 
ticed merely  for  the  lack  of 
attention-compelling  illum- 
ination. With  proper  light- 
ing every  item  stands  out 
prominently — and  shows  off 
to  the  best  aovantage.  The 
public  gets  the  idea  of  val- 
ues, which  you  wish  to  im- 
press upon  them.  Their  de- 
sire for  possession  is  ar- 
oused— they  buy. 

You  know  just  how  it  is 
yourselves — you     buy  your 
clothes  at  the  store  that  can 
attract  you   more  powerful- 
ly than  all  others. 
The  every-day  business  man  usualb'  has  little  time  for 
"sight-seeing"  in  the  daytime,  but  at   night   thousands  of 
prospects  stroll  the  streets  and  find  no  little  interest  in  the 
well-dressed  and  lighted  windows  of  merchandise. 

The   importance   of   good   lighting  applies   even  more 
forcil)Iy  to  the  feminine  trade,  for  the  fastidious  woman  in- 
stinctively avoids  any  store  of  dismal  appearance  or.  con-" 
trarily,  of  flashy  glitter. 

This  question  of  window  lighting  is  one  that  might  well 
be  given  immediate  and  earnest  consideration,  having  in 
mind  that  every  day's  delay  in  getting  a  better  illuminated 
window  than  your  competitor  costs  you  dollars  in  sales. 
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What  is  New  in  Electrical  Equipment 


A  New  Battery  Charging  Equipment 

A  complete  new  ignition,  lighting  and  starting  battery 
cliarging  equipment,  including  motor-generator,  and  starting 
panel,  has  just  been  put  on  the  market  by  the  Canadian 
General  Electric  Company.  The  motor  generator  consists 
of  ii  standard  alternating  or  direct  current  motor  mounted 
on  the  same  base  with  and  direct  connected  to  a  specially 
wound  direct  current  generator.  The  motor  is  furnished  for 
operation  from  100,  320,  440  or  550  volt,  60  cycle,  single, 
two  or  three  phase,  alternating  current  circuits  or  for  opera- 
tion on  230  volt,  direct  current  circuits  as  desired.  Starting 
boxes  are  furnished  with  all  of  the  single  jihase  alternating 
current  motors  and  with  the  330  volt  direct  current  niotors, 
but  are  not  needed  and  hence  not  furnished  with  the  two 
l)hase  and  three  phase  alternating  current  motors.  Sets  with 
550  volt,  direct  current  motors  will  be  furnished  where 
needed,  but  only  on  the  bai^is  of  special  quotation,*.  Inquir}- 
should  state  whether  circuit  is  grounded  trolley  circuit  or 
not,  and  give  voltage  regulation. 

The  generator  is  shunt  wound  for  normal  operation  at 
from  .'JO  to  37J/'  volts,  direct  current,  30  amp..  30  amp.,  45 
amp.,  and  60  amp.  output.  The  field  rheostat  furnished  is 
suitable  for  reducing  the  voltage  to  as  low  as  7  volts.  The 
generators  rated  at  20  amperes  w\\\  deliver  10  amperes  at  7 
volts,  while  the  generators  of  higher  current  ratings  will 
deliver  15  amperes  at  7  volts. 

The  panel  is  black,  marine  tinisbcd  slate,  and  is  sup- 
plied with  brackets  for  v\'all  mounting,    liacli  panel  is  equip- 


Ijed  witb  a  voltnutt-r  arranged  to  read  the  voltage  delivered 
l)y  the  generator,  an  ammeter  arranged  so  that  it  can  lie 
used  to  read  the  current  delivered  to  any  of  the  charging 
circuits,  a  rlieostat  for  controlling  the  voltage  generated,  and 
double  ]K)le,  double  throw  switches  fused  back  of  panel,  one 
switch  for  eacb  cbarging  circuit — 1,  3,  3,  I  or  6  I'ircuits  be- 
ing jjrovifl'-d  for  as  desired. 


New  Electric-Driven  Tapping  Machine. 

A  direct  motor-driven  taiii)in,^  machiiU'  lias  recently  been 
developed  by  tlie  Anderson  Die  Maciiine  Company.  As 
shown  by  the  illustralir)n,  the  power  is  transmitted  from  the 
motor  to  the  spindle  throu;;h  a  .'^piierical  friction  driving 
disc,  and  two  siiitulle   friclion  wheels,  one   for  drixing  the 


laps  forward  into  tlie  work  and  the  other  for  reverse.  The 
friction  dri\-ing  disc  is  mounted  direct  on  the  shaft  of  a  Rob- 
bins  &  Myers  motor,  which  has  a  capacity  of  1/6  horse  power 
at  1,750  revolutions  per  minute.  The  motor  is  pivoted  in  the 
frame  of  the  machine  on  a  line  with  the  centre  of  the  shaft 
which  carries  the  friction  driving  disc.  By  merely  tilting 
the  motor  various  cutting  and  return  speeds  are  obtained.  If 
the  speed  is  reduced  in  one  direction  it  will  be  increased  in 
the  other.  In  this  way  a  quick  return  speed  is  obtained  to 
compensate  for  a  slow  cutting  speed.  Or  if  a  quick  cutting- 
speed  is  used  the  return  speed  will  be  slower.    The  sum  of 


the  cutting  and  return  speeds  is  always  3,()()().  'I'Ir-  spindle 
is  mounted  in  S.K.I'',  radial  ball  bearings,  and  a  spring  is  pro- 
vided at  the  upper  end,  which  can  ])e  adjusted  so  as  to  balance 
the  weight  of  the  spindle  and  various  parts  related  to  it.  The 
work-table  is  mounted  on  two-way  rods,  spaced  far  enough 
apart  to  give  a  rigid,  easy  movement.  The  table  is  operated 
by  means  of  a  foot-treadle.  The  column  which  supports  the 
table  is  hollow,  and  can  be  filled  with  oil  so  tlie  lap  will  dip 
in  the  oil  when  it  goes  through  the  work,  lubricating  the  tap 
and  wasliing  off  tlie  chips. 


Chain  Pull  Candle-Fixture  Socket. 

The  modern  tendency  to  combine  two  or  more  devices, 
thereby  making  a  more  compact  unit,  results  in  a  material 
saving  to  the  wirenian  in  lalior  cost  as  well  as  in  initial  out- 
lay. This  applies  to  P.  &  S.  1315,  the  chain  pull  candle-li.x- 
ture  socket  recently  placed  on  the  market  l)y  Pass  &  Sey- 
I'nour  Inc.,  of  Solvay,  N.Y.  It  is  no  longer  necessary  to  in- 
stall a  chain  ptdl  switch  in  the  bottom  of  the  candle  stem, 
or  a  switch  in  the  fi.xlure  body  or  canopy,  as  this  device, 
being  a  condjination  of  llie  socket  and  switch,  ])resents  at 
once  the  o])portunity  for  indixichial  control  of  llic  lamps  on 
the  chandelier,  bracket,  or  jjendant  candle-fixture,  as  may  be 
desired.  The  elimination  of  awkward  and  dithcult  splices  in 
«mall  cramped  spaces  is  a  i)oint  in  favor  of  tin's  device  from 
the  standpoint  of  standard  wiring  practici-.  The  wiring  is 
easily  accomplished  because  tlie  terminals  are  ,of  generous 
size  and  readily  accessible.  The  screws  are  large  and  of  suf- 
ficient length  to  accfinimodate  the  wires,  .-ind  the  raceways 
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for  the  wires  are  deep  enough  to  prevent  crowding  or  bulg- 
ing of  the  libre  casing.  This  socket  is  designed  especially  to 
work  smoothly  in  the  standard  fibre  or  glass  candle  sleeve, 
yd  of  sufficient  diameter  to  fit  snugly  within  the  candle.  All 
live  parts  of  the  device  are  concealed  within  the  body,  with 
tiie  exception  of  the  terminal  plates,  so  that  a  short-circuit, 
from  careless  wiring,  is  out  of  the  question.  The  nipple  is 
seated  deep  in  the  body  of  the  device,  and  affords  a  solid 


connection  for  the  pii)e  and  socket.  It  is  fitted  with  tlie 
standard  set  screw,  to  prevent  turning  on  the  pipe.  The 
chain  may  be  easily  removed,  making  it  handy  to  reiinisli  or 
to  slip  through  the  bobesche  when  assembling  the  fixture. 


Trade  Publications. 
Condulets — A  schedule  in  the  form  of  a  folder,  issued 
by  the  Crouse-Hinds  Com.pany  of  Canada,  explaining  how- 
standard  or  first-types  of  condulet  bodies  can  be  substituted 
vi'ith  latest  types  of  condulet  bodies. 

C.  G.  E.  Publications— The  Why  of  GE  Circuit  Breaker 
Efficiency;  illustrated  bulletin  describing  G-E  circuit  break- 
ers. Cooking  Comfort  in  the  Kitchen;  small  pamphlet  illus- 
trating and  describing  type  S  G-E  electric  ranges. 

.  Westinghouse  publications — Self-contained  vertical  shaft 
a.c.  generators;  leaflet  3555-A,  illustrating  and  describing 
Ihis  type  of  generator.  A.c.  motors  for  driving  grinders; 
leaflet  3903,  illustrating  and  describing  the  application  of  this 
type  of  motor.  Automatic  operation  of  induction  feeder-volt- 
age regulators;  a  comprehensive  treatise  on  this  subject,  re- 
presenting the  latest  developments.  Electrical  arc  welding 
equipments;  leaflet  3668-B;  describing  and  illustrating  arc 
welding  equipment.  Silk  throwing  industry  in  Northeastern 
Pennsylvania;  describing  machinery  and  methods  in  the  tex- 
tile industry.  Automatic  starters  for  squirrel  cage  induction 
motors;  leaflet  1660,  illustrating  and  describing  remote  start- 
ing equipment.  Substations  for  mines;  leafllet  3697;  a  dis- 
cussion of  motor  generators  and  rotary  converters  for  min- 
ing work;  illustrated. 


The  city  of  Sherbrooke,  having  passed  a  resolution  to 
build,  under  certain  conditions,  a  transmission  line — costing 
$50,000 — from  the  Weedon  power  station  of  the  Two  Miles 
Falls  Water  Pow^er  Company,  and  to  purchase  power  from 
the  company,  action  was  taken  to  restrain  the  city  from  pro- 
ceeding with  the  work,  and  also  from  buying  power.  Mr. 
Justice  Hutchinson  granted  an  interim  injunction,  and  in 
view  of  this  it  is  understood  that  the  city  have  decided  not 
to  proceed  with  the  project,  at  least  for  the  present. 


Growth  of  the  Central  Station 

The  growth  of  the  central-station  industry  in  the  past 
decade  has  been  little  short  of  phenomenal,  and  the  end  i? 
not  yet.  The  success  of  a  particular  type  or  class  of  appli- 
cation is  an  advertisement  and  a  visible  example  of  the  suc- 
cessful application  of  central-station  service.  New  industries 
are  constantly  coming  into  being  as  jrotential  users  of  this 
class  of  service,  such  as  the  electric  heating  and  melting  fur- 
nace, and  old  and  already  established  industries,  such  as  steel 
mills,  office  buildings  and  coal  mines  are  increasingly  finding 
it  advisable  to  contract  for  such  service,  and  the  end  is  not 
yet.  In  approaching  this  end  and  in  realizing  its  greatest 
fruits,  the  central-station  management  and  the  central-statia : 
employee  have  severally  collective  and  individual  responsi- 
Ijilities,  the  proper  and  efficient  fulfilment  of  which  will  result 
in  profit  and  satisfaction  to  all. 


Volcano  Develops  15,000  H.  P. 

In  Italy  the  price  of  coal  at  present  varies  from  $40  a 
ton  at  seaports  to  $50  in  the  interior.  In  central  Tuscanj' 
near  Volterra  this  economic  pressure  has  resulted  in  the 
erection  of  a  large  electric  plant  operated  by  subterranean 
steam  from  a  volcano.  There  are  here  numerous  cracks  in 
the  ground,  from  which  powerful  jets  of  steam  constantly 
spout  high  into  the  air.  These  are  known  as  soffioni 
(blowers),  and  for  many  years  boric  acid  and  borax  have 
I)cen  extracted  from  the  steam. 

This  steani  is  now  used  for  generating  power.  Accord- 
ing to  Professor  Luiggi,  in  Engineering,  credit  for  this 
use  of  steam  on  a  large  scale  is  due  Prince  Ginori-Conti, 
who  has  been  experimenting  in  this  district  smce  1903.  Holes 
from  13  to  30  inches  in  diameter' were  bored  in  the  ground, 
and  pipes  were  driven  down  to  the  source  of  the  steam, 
which  is  under  a  stratum  of  hard  rock  300  to  500  feet  below 
the  surface.  The  steam  issues  from  these  holes  at  pres- 
sures of  two  to  three  atmospheres  and  temperatures  of  150 
to  190  degs.  C.  New  borings  do  not  seem  to  affect  the 
supply,  so  long  as  the  distance  apart  of  the  holes  is  not 
less  than  50  feet. 

It  was  attempted  to  use  the  steam  direct  to  drive  a 
40  h.p.  steam  engine,  but  the  borax  salts  and  the  gases 
mixed  with  the  steam,  especially  sulphurated  hydrogen  and 
traces  of  sulphuric  acid,  had  a  corrosive  action  on  the  metal 
parts  of  the  engine.  The  difficulty  was  got  around  by  apply- 
ing the  superheated  volcanic  steam  to  a  boiler;  that  is,  sub- 
stituting it  for  fuel  in  an  ordinary  multi-tubular  boiler  in 
which  steam  was  produced  at  a  pressure  of  two  atmospheres, 
then  passed  through  a  superheater  where  it  was  dried  by 
volcanic-steam  heat  and  was  then  used  to  drive  a  300  h.p. 
condensing  steam  turbine,  directly  connected  to  a  three- 
phase  electric  generator,  which  supplies  the  works  and  vil- 
lages around  about  Larderello. 

This  plant  proved  so  successful  that,  when  the  war  broke 
out  and  prices  of  coal  soared,  Ginori-Conti  decided  to  carry 
out  the  work  on  a  large  scale.  Three  3,000  kw.  turbo-gen- 
erators were  ordered,  from  the  Tosi  works  of  Legano,  de- 
signed to  operate  with  superheated  steam  at  f/^  atmos- 
pheres, generated  in  specially  constructed  mu'titubular  boil- 
ers having  aluminum  tubes  for  the  better  utilization  of  heat 
and  better  resistance  against  corrosive  action  of  the  vol- 
canic steam.  In  the  boiler  the  steam  temperature  was  re- 
duced from  180  degs.  to  about  130  degs.  C,  and  borax  was 
extracted  from  the  exhaust. 

One  of  the  3,000  kw.  units  has  been  at  work  since  Janu- 
ary. 1916.  the  second  since  April,  and  the  third  has  very 
recently  been  put  into  service.  The  three-phase  electric  cur- 
rent is  grenerated  at  4,500  volts,  50  cycles,  and  stepped  up  to 
36,000  volts  for  transmission  to  Florence.  Leghorn,  Volterra. 
Grosseto  and  other  towns  in  Tuscany. 
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Current  News  and  Notes 


Alvinston,  Ont. 

The  ]3rookc  Municipal  "Telephone  Company,  Alvinston, 
will  l)uild  a  direct  line  between  Watford  and  Inwood, 

Cobalt,  Ont. 

The  transmission  line  being  extended  by  the  Northern 
Ontario  Light  and  Power  Company,  Cobalt,  Ont.,  from  that 
city  to  Kirkland  Lake,  is  nearing  completion.  This  line, 
which  is  65  miles  in  length,  was  commenced  last  Tune  and 
service  lines  to  the  Kirkland  Lake  Mines,  which  will  be  the 
largest  users,  will  also  be  ready  for  use  in  the  near  future. 

Fort  William,  Ont. 

-  The  Mahon  Electric  Company,  Limited,  Fort  William, 
Ont..  have  obtained  a  charter. 

Gait,  Ont. 

The  hydro-electric  commissioners  of  Gait,  Ont.,  have  de- 
cided to  enlarge  the  Dickson  Street  sub-station  by  the  addi- 
tion of  another  storey  and  basement  and  an  extension  at  one 
side  of  the  building.  This  is  made  necessary  by  the  con- 
stantly increasing  demands  of  power  users. 

Greenfield  Park,  Que. 

The  town  council  of  Greenfield  Park,  Que.,  have  received 
tenders  for  the  installation  of  an  electric  lighting  system. 

Hamilton,  Ont. 

The  annual  statement  of  the  Hydro-electric  'Commis- 
sion of  Hamilton,  Ont.,  for  the  year  ending  December  ,■)!, 
1916,  shows  an  increase  in  connected  load  from  19,946  h.p. 
to  24,136  h.p.  Negotiations  are  being  carried  on  with  the 
Hydro-electric  Power  Commission  of  Ontario  for  a  further 
supply  of  pov.'er  to  meet  existing  demands. 

Manager  F,.  T.  Sifton,  of  the  Hamilton  Plydro  Depart- 
ment, has  recommended  the  installation  of  a  reversible  mo- 
tor-generator and  storage  battery  in  the  Hughson  Street  sub- 
station, so  that,  in  case  of  line  trouble,  the  waterworks  could 
be  operated  or  the  city  supplied  with  light. 

Montreal,  Que. 

The  Duncan  Electrical  Company,  Limited,  Montreal, 
Que.,  have  obtained  a  charter. 

The  city  of  Verdun,  P.Q.,  has  received  legislative  an- 
tlujrily  to  exjjend  $250,000  on  underground  conduits. 
Orillia,  Ont. 

The  annual  statement  of  the  water,  light  and  power 
commission  of  Orillia,  Ont.,  shows  an  increase  in  connected 
load  of  from  1,524  h.p.  to  2,607  h.p.  during  the  year. 

Port  Hope,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario  will 
construct  a  power  line  in  Hamilton  township  along  the  Co- 
bourg  Road  for  a  distance  of  one  mile,  starting  from  the 
House  of  Refuge.  'I'll is  sup])ly  will  serve  seven  farms  with 
power  and  light  immediately  and  will  open  up  a  means  of 
introducing  Hydro  power  to  'the  entire  township. 
Preston,  Ont. 

The  I'reston  Car  &  Coach  Company,  Preston,  (^nl.,  suf- 
fered loss  by  fire  recently. 
Sherbrooke,  Que. 

Tile  Soutiiern  Canada  Power  Company,  Limited,  are 
negotiating  to  take  over  the  control  of  the  Sherbrooke  Rail- 
way and  Power  Company.  They  propose  a  reorganization 
creating  a  0  per  cent,  preferred  issue,  cumulative  from  Janu- 
ary 1,  1920.  One  share  of  this  preference  .stock  js  to  be 
offered  in  exchange  for  four  shares  of  the  Sherbrooke  Rail- 
way and  Power  Company's  stock  and  the  directors  of  this 


company  have  advised  acceptance  as  the  prospects  for  divi- 
dends are  not  bright. 
St.  Rose  du  Degele,  Que. 

La  Conipagnie  d'Aqueduc  de  Sainte  Rose  du  Degele,  St. 
Rose  du  Degele,  Que.,  has  been  formed  for  the  purpose  of 
constructing  and  exploiting  a  system  of  waterworks  in  that 
village  and  the  purchase  of  water  powers  fot-  the  installation 
of  an  electric  light  plant  to  supply  lighting  in  the  parish  of 
St.  Rose  du  Degele  and  surrounding  parishes.  Capital  stock, 
$30,000. 
Toronto,  Ont. 

For  having  perfoi^med  electrical  work  without  a  permit 
in  contravention  of  the  Hydro-electric  Act  a  Toronto  con- 
tractor was  recently  fined  $.'iO  and  costs  with  the  option  of 
thirty  days  in  jail. 

At  a  meeting  of  the  Toronto  city  council  on  January 
s  it  was  decided  to  notify  the  Toronto  Electric  Light  Com- 
pan>'  til  remove  their  poles  from  the  streets  within  thirty 
days. 

The  east  end  car  barns  of  the  Toronto  Street  Railway 
Company  were  recently  destroyed  by  fire.  The  loss,  with 
rolling  stock,  is  estimated  at  $500,000.  Plans  are  under  way 
for  for  immediate  re-building. 

The  Toronto  Electric  Light  Company  have  discontinued 
their  free  lamp  service  to  customers.  To  offset  this  change, 
rate  reductions  equivalent  to  the  cost  of  supplying  the  lamps 
are  contemplated. 

The  Ontario  Hydro-electric  Power  Commission  an- 
nounce that  measures  to  enforce  greater  economy  in  do- 
mestic and  street  lighting  will  be  necessary  to  cope  with 
the  problem  of  supplying  power  to  munition  factories,  unless 
arrangements  can  be  made  for  a  large  and  immediate  addi- 
tion to  the  present  supply  of  power. 
Vancouver,  B.C. 

It  is  rumored  that  the  Great  Northern  Railway  is  con- 
sidering plans  for  the  electrification  of  their  lines  into  Van- 
couver, as  well  as  other  lines  in  Washington.  The  work  pro- 
posed will  take  three  years  and  electric  energy  will  be  de- 
veloped in  the  Hope  ^■alley  district. 
Victoria,  B.C. 

Discovery  of  damage  done  to  city  water  mains  by  electro- 
lysis is  causing  City  Engineer  Rust  of  Victoria  no  little 
worry.  Wherever  the  tracks  are  used  as  the  return  circuit 
for  the  current  to  the  power  house,  damage  from  electrolysis, 
it  is  claimed,  nearly  always  follows  to  gas  and  water  mains 
111  the'  vicinity.  As  these  cases  increase,  there  is  no  doubt 
that  the  city  will  have  to  adopt  a  definite  policy  on  the  mat- 
ter. Tlie  (|ueslion  of  collecting  compensation  rests  upon  proof 
by  the  numiciiiality  that  the  electric  company  has  not  taken 
all  necessary  preventive  steps,  and  that  is  not  an  easy  thing 
to  do.  The  subject  came  up  recently  through  a  comi)laint  of 
definite  damage  to  city  property  at  the  corner  of  Bay  Street 
and  Government  Street.  Tt  was  alleged  that  the  water  mains 
in  the  vicinity  had  become  pitted  to  the  extent  that  there  was 
ail  overflow,  which  flooded  and  damaged  property. 
Winnipeg,  Man. 

The  Perkins  Electric  Company,  Winiii])eg,  Man.,  have 
registered. 

The  Transcona  Electric  Railway  Company,  Winnipeg, 
Man.,  have  made  application  for  incorporation.  Work  will 
start  in  the  spring  and  it  is  expected  the  line  will  be  in  opera- 
lion  by  fall. 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong  endorsement  of  the  quality  and  serviceabilit}-  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
3-core,  13,200  v.  cal)lc,  illustrated  aboA  e.  After  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 


Head  Office  and  Factory :  MONTREAL 
Branches:  Toronto  Winnipeg  Calgary 


Vancouver 


Phillips  Factory 
at  Montreal 


3 


38 


THE   ELECTRICAL  NEWS 


January  15,  1917 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


POSITIONS  VACANT 


WANTED  —  FOREMAN  experienced  in  all 
branches  of  strip  and  tubing  machine  rubber  insu- 
lated wire  and  cable  manufacture.  State  details 
of  former  experience,  how  soon  available,  and 
compensation  expected.  Box  485,  Electrical  News, 
Toronto,  Ont.  24-4 


WANTED  IMMEDIATELY— A  Competent  elec- 
trician to  manage  Beeton  municipal  electric  plant ; 
steam.  Salary,  sixty  dollars  monthly.  Apply  Jos. 
Wright,  Clerk,  Beeton,  Ont.,  or  11.  E.  Camplin, 
Chairman  E.  L.  Committee,  Beeton,  Ont.  24-4 


POSITIONS  WANTED 


ELECTRICAL  ENGINEER  open  to  employ- 
ment, preferably  along  public  utility  lines;  few 
years'  experience  as  Superintendent  of  electric 
light,  power  and  waterworks  systems.  At  present 
on  construction  with  large  firm.  Box  493,  Elec- 
trical News,  Toronto,   Ont.  1-2 


FOR  SALE 


Two  C15  B.  H.  P.  four-cylinder  vertical  Wil- 
lans  Diesel  Oil  Engines,  direct  coupled  to  two  530 
K.V.A.  three-phase  60-cycle,  2,300  volt  180  r.p.m. 
Generators.  These  machines  are  new  and  in  tlieir 
original  packing  cases. 

Full  particulars  on  application  to 

G.  E.  WINTER, 

210  Bank  of  Ottawa.  Buildirg, 

VANCOUVER,  B.C. 

24-2 

Baltimore  Customers  Are  Stockholders 
in  the  Company. 

In  June,  191.5,  the  Consolidated  Gas, 
Electric  Light,  and  Power  Company  of 
Baltimore  addressed  a  letter  to  each  of 
the  consumers  of  the  company  announc- 
hifr  a  plan  by  which  the  consumers  could 
share  in  the  profits  of  the  company 
through  the  acquisition  of  its  stock  on 
easy  terms.  An  offer  was  made  to  each 
consumer,  extending  the  privilege  of  sub- 
scribing to  from  1  to  20  shares  of  the 
stock  of  the  cotnpany.  For  each  share 
subscribed  a  payment  of  $4  a  montli  was 
to  be  made  with  the  gas  or  electric  bill. 
On  these  payments  the  company  agreed 
to  pay  interest  at  the  rate  of  G  per  cent, 
per  annum,  compounded  quarterly.  The 
monthly  ijayments.  plus  the  interest, 
wf)uld  complete  the  payment  for  the 
stock  in  about  two  years. 

The  plan  was  an  immediate  success.  In 
the  first  month,  June,  191,5,  730  consum- 
ers subscribed  to  rj.OlO  shares  at  .$106.50  a 
share.  The  stock  is  selling  to-day  on  the 
Baltimore  and  New  York  exchanges 
around  $130  a  share.  The  plan  contem- 
plates the  of¥er  of  stock  to  the  consurn- 
r-rs  at  or  about  the  prevailing  market 


price.  This  price  is  fixed  on  the  tenth  of 
each  month  for  a  period  of  thirty  days. 

The  chief  advanta.ge  of  this  plan  is  sys- 
tematic savings,  plus  investment.  On  the 
monthly  deposits  the  consumer  receives 
()  per  cent.,  with  the  added  advantage  of 
having  the  interest  compounded  quarter- 
ly. When  the  deposits  and  interest  reach 
the  purchase  price  of  the  stock,  which 
will  be  in  about  two  years,  the  consumer 
has  a  safe  and  desirable  investment  in 
the  stock  of  his  home  gas  and  electric 
company,  which  now  pays  dividends  of  7 
per  cent.'  a  year. 

As  a  result  of  this  plan  approximately 
3,100  coiTsumers  are  buying  13,767  shares. 
The  subscription  price  of  the  shares 
being  purchased  by  consumers  approxi- 
mates ,$1,539,218.  The  market  price  of 
these  same  shares  to-day  is  $1,789,710,  a 
profit  of  $350,492  for  these  2,100  subscrib- 
ing consumers.  To  date  the  receipts  from 
consumers  on  account  of  their  purchases 
of  stock  aggregate  $347,911. 

The  sole  purpose  of  the  plan  is  to  mu- 
tualize  the  interests  of  the  consumer  and 
the  company  by  making  it  easy  for  the 
consumer  to  acquire  a  proprietary  inter- 
est in  the  company  and  to  share  in  its 
profits.  The  plan  has  succeeded  to  a  re- 
markable degree,  and  new  consumers  are 
added  to  the  list  of  stockholders  each 
day. 

The  stock  distributed  under  this  plan  is 
not  treasury  stock,  but  is  stock  bought 
for  the  company  on  the  market,  and  it  is 
only  by  anticipating  subscriptions  and 
taking  advantage  of  a  rising  market  that 
the  company  is  able  to  offer  this  stock  to 
consumers  at  a  price  somewhat  under  the 
prevailing  market  price  at  the  time  of 
subscription. 


PETRIE'S  LIST 

of  New  and  Used 

MOTORS 


for    Immediate  Delivery 


No.  H.P. 

Phase 

Cycle  Volts 

Speed 

Maker 

1  75 

3 

25 

550 

7.50 

Lancashire. 

1  18 

3 

60 

550 

1150 

Union  Elec. 

1  15 

3 

25 

550 

1400 

J.  &  M. 

1  12'A 

3 

60 

550 

1740 

Union  Elec. 

1     12  K 

3 

60 

220 

1150 

Union  Elec. 

1  10 

3 

60 

220 

1145 

Union  Elec. 

1  7/. 

3 

60 

550 

1700 

Lancashire 

1  TA 

3 

60 

220 

1710 

Union  Elec. 

1  TA 

3 

25 

550 

7.50 

Packard 

1  5 

3 

60 

200 

850 

Westg. 

1  5 

3 

25 

550 

1500 

Langdon 

1  2 

3 

125 

104 

1875 

C.  G.  E. 

1 

1 

25 

110 

1450 

Excelsior 

t  14 

1 

25 

110 

14.50 

Fisher 

•> — 500  c.p.  incajidescent  lamps  with 

sockets  and 

globes. 

Write 

Us  for 

Prices 

FOR  SALE 

MOTORS,  GENERATORS  AND 
TRANSFORMERS 

IMMEDIATE  DELIVERY 
MOTORS 

9—100  K.W.  25  Cycle  Synchron 
Motors,  3  Phase,  6000  or  2200 
Volt,  750  R.P,M.,  G.  E.  Make. 

GENERATORS 

No.  Cap'c'y  Plrase  Cycle  Volts  R.P.M 


100  kw. 

100  kw.  3 
75  kw.  1 
45  kw.  1 
171^  kw.  D.C. 


60 
60 

133 
133 


550 
2200 
22U0 
1100 
220 


Make 

900 
900 

800    War.  EI. 
1335    War.  El. 
C.G.E. 


No.  Cap'c'y 


TRANSFORMERS 

Phase  Cycle.  Volts 


Make 

2200  to  110/220  C.G.E, 
2200  to  110/220  C.G.E. 
2200  to  110/220  Pack. 
2200  to  110/220  C.G.E. 
60  and  133  cycle,  2200 


15  kw.       1  60 

1  40  kw.       1  60 

2  10  kw.  1  60 
1       10  kw.      1  60 

20    1  to  6  kw.,  1  phase 
to  110/220,  C.  G.  E. 
All  the  above  equipment  is  in  good  operating 
condition  and  in  many  instances  practically  new. 

IF  YOU  ARE  IN  THE  MARKET  TO  BUY 
OR  SELL  ANY  ELECTRICAL  APPARATUS, 
SEND  REQUIREMENTS  OR  LISTS  TO 

E.  A.  LOWRY 

209  King  Street,  GUELPH,  ONT. 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


PATENTS 


SECURED  OR  OUR 
FEES  RETURNED 

Being  next  door  to  the  Patent  Office,  we 
have  personal  interviews  with  Examiners, 
thus  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Enpineers,  and 
others  who  realize  the  advisability  of  hav- 
ing their  Patent  business  transacted  by 
Experts       Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Fncineer  and 
Roistered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 
SFARBLDG.,  ISKingSt.W  ,  TORONTO 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATEN  r  LITIGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


PHONE 

MAIN 

2582 


H.  W.  PETRIE,  Limited 

Front  St.  West  Toronto,  Ont. 


RIDOUX  3c  MAYBEE 

59  Yonge  Street 
TORONTO       -       -       .  CANADA 
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Notice  to  the  Trade 


We  are  moving  from  our  pre- 
sent stand  at  414  Yonge  St.,  Toronto, 
to  larger  and  more  commodious 
premises  located  at  167  King  St. 
West. 

We  are  now  in  the  heart  of  the  elec- 
trical district  and  are  carrying  a  full 
line  of  electrical  supplies  and  access- 
ories. 

Our  increased  facilities  will  enable  us 
to  give  a  better  service  and  to  handle 
all  orders  with  greater  despatch. 

Our  new  building  has  four  floors,  all 
of  which  we  occupy.  This  will  give 
the  trade  some  idea  of  our  splendid 
position  to  cater  to  their  require- 
ments. 

Victoria  Electrical  Supply 

COMPANY 
167  King  St.  West  A.  L.  Wynston,  Mgr. 

TORONTO 


FOR  SALE 


The  following  Second  Hand  Motors  IN  GOOD  ORDER 

THREE  PHASE,  60  CYCLE,  220  VOLTS 


No. 

H.P. 

Speed 

Make 

Type 

1 

50 

.850 

Westinghouse 

CCL 

2 

30 

1120 

1 

20 

1120 

2 

10 

1120 

1 

7!/2 

1800 

2 

5 

1800 

T.  &  H.  E.  Co. 

New 

2 

1 

1800 

Westinghouse 

CCL 

TWO  PHASE,  60  CYCLE,  220  VOLTS 

No. 

H.P. 

Speed 

Make 

Type 

1 

50 

850 

Westinghouse 

CCL 

4 

30 

1120 

1 

30 

850 

1 

20 

850 

5 

20 

1120 

1 

15 

1120 

11 

10 

1120 

2 

10 

1800 

Can.  Gen.  Elec. 

1 

10 

1800 

Toronto  &  Hamilton  Electric 

2 

1800 

Westinghouse 

CCL 

5 

5 

1800 

9 

5 

1120 

Canadian  General  Electric 

2 

5 

1800 

Toronto  &  Hamilton  Electric 

1 

3 

1800 

Westinghouse 

CCL 

2 

2 

1800 

Canadian  Crocker  Wheeler 

3 

1 

1800 

Westinghouse 

CCL 

1  Auto 

Starter- 

—New- 

-C.G.E.,  220  volts,  60  cycle,  3  phase, 

76  h. 

TRANSFORMERS 

60 

CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 

No. 

K.W. 

Make 

4 

25 

Westinghouse 

2 

75 

Canadian  Crocker  Wheeler 

2 

50 

Westinghouse 

2 

40 

Packard 

2 

5 

Packard 

2 

5 

Pittsburgh 

For  Deliveries  and  Prices  write 


Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


Hold  On 


That  is  what  you  want  your 
Rail  Bonds  to  do.  There  are 
several  kinds  of  bonds  that  will 
do  it.  There  is  one  kind  that 
not  only  will  hold  on,  but  ab- 
solutely will  not  corrode  at  the 
terminals. 

Electric  Welded  bond  term- 
inals are  guaranteed. 

The  Electric  Railway 
Improvement  Co. 

Cleveland,  Ohio 


Tenders 
Wanted 

should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 
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Announcement 


On  Dec.  1st.,  the  Norton 
Telephone  Go.  removed 
their  offices  and  stock  to 
263  Adelaide  St.  West,  and 
became  a  permanent  part 
of  Canadian  Independent 
Telephone  Co.,  Limited,  as 
a  new  department. 

Canadian  Independent 
Telephone  Co.,  Limited, 
desires  to  inform  dealers 
and  contractors  that  it  will 
carry  in  stock  the  various 
lines  of  telephone  and 
electrical  equipment  form- 
erly carried  by  the  Norton 
Telephone  Co. 

Increased  facilities,  includ- 
ing the  actual  manufactur- 
ing of  the  equipment,  will 
mean  the  very  best  of 
service. 


Canadian  Independent 
Telephone  Co.,  Ltd. 

263  Adelaide  St.  West 

TORONTO 


DEVOE 

Switches,  Switchboards, 
Panels  and  Steel  Boxes 

MADE'IN-CANADA 


*  MONTREAL  I 


Knockouts  are  eas- 
ily removed  —  no 
hammering  the  box 
out  of  shape — and 
painted  with  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing these  boxes 
absolutely  rust 
proof. 

Hundreds  of  Con- 
tractors are  using 
them.  You'll  nev- 
er know  how  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  specialists  in  this  line  we  are 
able  to  produce  all  kinds  of  switches  at  reasonable 
prices. 


Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  Devoe  Electric 
Switch  Company 

Office  and  Factory: 

414  Notre  Dame  St.  West 
MONTREAL 
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CARRY  THIS  SHOP  WITH  YOU 

l'l\cM'y  c'lfctrical  contraclor  and  pliinibcr 
f  MHUild  have  one  of  our  portable  Vise  Stands 
and  Pipe  Benders.  Saves  mueh  time  on 
every  job.  Jt  will  bend  pipe  or 
conduit  from  one-eighth  to  three- 
fourths  inch  in  diameter  and  will 
not  kink.  Rear  legs  of  stand  are 
at  an  obtuse  angle  to  prevent  stand 
from  tipping  when  pressure  is  ex- 
erted on  the  pipe.    Eacli  stand  is 

MARTIN 

Portable  Vise  Stand 
and  Pipe  Bender 

furnished  with  or  without  Vise 
equipment  and  also  without  legs 
when  desired.  This  is  tlie  most 
complete  and  handy  jol)  on  the 
market  and  will  pay  for  itself  on 
everjr  contract  in  time  and  labor 
saved.  Weighs  only  45  pounds 
complete. 

No  screws  or  fastenings  of  any  kind  required. 
Distributors  for  Western  Canada 
Dominion  Equipment  &  Supply  Co.,  Ltd.,  Winnipeg,  Man. 

DISTRIBUTOR  WANTED  FOR  EASTERN  CANADA. 

H.  P.  MARTIN  &  SONS,  «|=/s^'  Owensboro,  Ky. 


(Patented  in  Canada) 


Model  341 
A.  C.  and  D.  C. 
Voltmeter 

One  of  the  Port- 
able Electrodynamome- 
ter  Group,  which  also 
includes  Model  310 
Single  Phase  and  D.  C. 
Wattmeter.  Model  r,2U 
Polyiiluise  Wat  tnieter, 
anil  Model  .'iiO  A.  ( '. 
and  1).  ('.  .\innielci. 

The  characteristics  of 
the  group  are  extreme 
accuracy  (guaranteed 
■within  a  fraction  of  1 
per  cent,  full  scale  val- 
ue), adaptability  for  use 
on  circuits  of  any  com- 
mercial frequency  and 
any  wave  form,  great 
overload  capacity,  low 
moment  of  inertia,  ef- 
fective damping  and 
shielding,  and  the  legi- 
bility and  remarkable 
uniformity  of  the  hand 
calibrated  scales. 


The  Building-In 
of  Ideals 

enough  to  serve  the 
purpose,  never  has  been 

nn  acceptal)le  standard  for 


Indicating 
Instruments 

riie  entire  energies  of  our  orgaiiiza 
lion  have  been  devoted  to  making 
each  instrument  contribute  its  maxi- 
mum toward  perfecting  the  Art  of 
I'Jei  ii  ical  Measurement. 
It  is  this  guiding  purpose  which  has 
created  for  the  Weston  name  the 
unique  and  enviable  position  it  oc- 
cupies in  its  field. 


Weston  Indicating  Instruments  in- 
rhidi-  a  great  variety  of  groups  for 
poitahlc  or  switchboard  service  on 
.\.  C_.  or  1).  C.  Circuits,  Instruments 
designed  expressly  for  testing  and 
laboratory  use.  for  motor  car  and 
boat  electrical  systems,  and  many 
nlhers  for  special  purposes.  Write 
for  llulletins  or  Catalogs  describing 
lliose  which  interest  you. 

Weston  Electrical  Instrument 
Company 
23  Weston  Ave.,  Newark,  N.J. 

rORONTO— A.  H.  Winter-Toyner, 
Ltd.,  imi  Wellington  St.  W! 

MOXTKEAL,  WINNIPEG  and 
VAXCOUVER— Northern  Electric 
Company,  Limited. 


Business  Lighting 

Our  "  Dominionlite  "  constitutes  a  very  important  factor  in  every 
sort  of  business  lighting,  especially  for  stores,  etc.  The  fixture 
combines  a  pleasing  and  artistic  design  and  finish  with  a  very  high 
efficiency  from  the  wattage  consumed. 

"DOMINIONLITE" 

Made  in  two  sizes,  No.  I  being  for  use  with  Nitrogen  and  Tung- 
sten lamps  up  to  300  watts.  The  upper  shade  is  1 6  inch  diame- 
ter ;  lower  bowl  8  inch  diameter.  The  position  of  the  lamps  in 
the  lower  bowl  can  be  adjusted  to  suit  the  size  of  lamp  used. 
No.  2  takes  up  to  500  watt  Nitrogen  and  Tungsten  lamps. 
Upper  shade  20  inch  diameter,  lower  bowl  1 0  inch  diameter. 

Write  us  for  complete  description  and  prices 


Jefferson  Glass  (Smpany  Iimited 

Head  Office  and  Works:  TORONTO 

MONTREAL— Royal  Trust  Bldg.,  L.V.  Webber,  Manager.     WINNIPEG— 592  Notre  Dame  Ave.,  A.E.  Esling,  Agent. 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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The  following  regulations  apply  to  all  iidvertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company.  ' 
Ferranti  Electrical  Company  of  Canada. 
Lincoln  Electric  Co.  of  Canada. 
Wagner  Electric  Mfg.  Company  of  Canada. 

ALUMINUM 

British  Aluminium  Company. 
Northern  Aluminum  Company. 
Spielmann  Agencies,  Registered. 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company. 

Ferranti  Electrical  Company  of  Canada. 

Joyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company. 

Wagner  Electric   Mfg.  Company  of  Canada. 

Weston  Electrical  Instrument  Company. 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National  Metal  Molding  Company. 
Pass  &  Seymour,  Inc. 

AUTO  STARTERS 
Adams-Bagnall  Electric  Company. 

BATTERIES 

Canadian  General  Electric  Company. 
Canadian  Hart  Accumulator  Company. 
Hamilton   &   Toronto   Electric  Co. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 


Cope,  T.  J. 


CABLE  RACKS 


Jordan  Bros.  Inc. 


BLOCKS 


BOLTS 

McGill  Manufacturing  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Ohio  Brass  Company. 

BOXES 

Canadian   Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Co.  of  Canada. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited. 
Joyner,  Limited,  A.  H.  Winter. 
Pringle,  R.  E.  T. 

BRAKES 

Sundh  Electric  Company. 

BULBS 

Pioneer  Corporation. 

BUS  BAR  SUPPORTS 
Joyner,  Limited,  A.  H.  Winter. 
Moloney  Electric  Company  of  Canada. 

BUSHINGS 
Electrical  Fittings  Company.  . 
National  Metal  Molding  Company. 

CABINETS 
Canadian  Krantz  Electric  &  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company. 
Canada  Wire  &  Cable  Company. 
D.  &  W.  Fuse  Company. 
Northern   Electric  Company. 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada. 

CABLE  ACCESSORIES 

Cope,  T.  J. 

Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada. 

CARBONS 
Canadian   WettinghouBe  Company. 


CAR  EQUIPMENT 

Ohio  Brass  Company. 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 
Jones  &  Glassco. 

CHARGING  OUTFITS 

Canadian   Crocker- Wheeler  Company. 
Lincoln  Electric  Co.  of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern  Electric  Company. 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company. 
Cutter  Electric  &  Manufacturing  Company. 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.  &  W.  Fuse  Company. 

COMMERCIAL  AGENCY 

Bradstreet  Company. 

COMMUTATORS 

Cleveland  Armature  Works. 

COMPRESSORS 
De  Laval  Steam  Turbine  Company. 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company. 
Canadian   Westinghouse  Company. 

CONDUCTORS 
British  Aluminium  Company. 
National  Metal  Molding  Company. 
Northern  Aluminum  Company. 

CONDUITS 

American  Conduit  Company. 
Conduits  Company. 

Electrical   Fittings  &  Foundry  Limited. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 

CONDUIT  ROD 

Cope,  T.  J. 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited. 

Ferranti  Electrical  Company  of  Canada. 

Lincoln  Electric  Co.  of  Canada. 

CONDUIT  BENDERS 

Martin  &  Sons,  H.  P. 

CONDUIT  BOX  FITTINGS 

Electrical   Fittings  Company. 
Pass  &  Seymour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 

Canadian   Crocker- Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Sundh  Electric  Company. 

CONNECTORS 
Dossert  &  Company. 

COOKING  DEVICES 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Northern   Electric  Company. 
Spielmann   Agencies,  Registered. 

CORDS 

Nortliern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company. 
Stuart-Howland  Company. 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company. 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Co. 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 
Pass  &  Seymour  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  SHADES 

JefTeison  Glass  Company 

ELECTRIC  RANGES 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 
Ohio   Brass  Company. 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada. 

FANS 

Canadian  Geneial  Electric  Company, 
Canadian   Westinghouse  Company. 
Century  Electric  Company. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Robbins  &  Myers. 
Spencer  Company,  W.  H. 
Volt  Electric  Company. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited. 
Northern  Electric  Company. 

FIXTURES 

Benjamin  Electric  Manufacturing  Company 

Canada  Sales  Company. 

Canadian  General  Electric  Company. 

Jefferson  Glass  Company. 

Northern  Electric  Company. 

Tallman  Brass  &  MeUl  Company. 

FLASHLIGHTS 

Canada  Sales  Company. 
Interstate  Electric  Novelty  Company. 
Northern  Electric  Company. 
Spielmann  Agencies,  Registered. 

FLEXIBLE  CONDUIT 
Tubular  Woven  Fabric  Company. 

FUSES 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
Economy  Fuse  &  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
Moloney  Electric  Company  of  Canada. 
Northern   Electric  Company. 
Volt  Electric  Company. 

FUSE  BOXES 
D.  &  W.  Fuse  Company. 
Northern  Electric  Company. 
Pass  &  Seymour,  Inc. 

(Continued  on  paee  44) 
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THIS  TRADE  MARK 


Water 

Turbines 


Hydraulic 
Governors 


High 

Efficiency 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Vertical 
Turbines 

shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
They  are  among  the  largest 
water  turbines  installed  in 
Canada  and  are  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 

The  services  of  these  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  ONTARIO 


Canadian  Baldwin  Electric  Trucks 


INTERURBAN  SERVICE 


Canadian  Baldwin  Trucks,  Class  84-30-AA,  built  for  Lake  Erie  & 
Northern  Railway,  Ontario. 


Manufactured  in  Canada  by 


The  truck  illustrated  is  designed 
for  high  speed  on  electric  rail- 
ways, and  has  a  rated  carrying 
capacity  of  30,000  pounds  on 
the  centre  plate. 

It  has  frictional  side  bearings  and 
is  of  the  equalized  pedestal  type. 

Canadian  Baldwin  Trucks, 
solve  the  problem  of  minimum 
weight,  economical  maintenance, 
simple  construction,  noiseless  op- 
eration and  easy  riding. 

There  is  comfort  riding  on 
roads  where  Canadian  Baldwin 
Trucks  are  used. 


Canadian  Locomotive  Company,  Limited 


KINGSTON 


ONTARIO 
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GENERATORS 
Canadian  Crocker-VVlieeler  Company. 
Canadian  General  Electric  Company. 
Canadian  Westingliouse  Company. 
Canadian  Vickers,  Limited. 
De  Laval  Steam  Turbine  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lacliapelle  &  Company,  J.  D. 
Lancashire  Dynamo  &  Motor  Company. 
Lincoln  Electric  Co.  of  Canada. 
Thomson   Company,   Limited,  Fred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Canada  Sales  Company. 
Jeflferson    Glass  Company. 

GUARDS  (Lamp) 
McGill  Manufacturing  Company. 
Monarch  Electric  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HEATING  DEVICES 

Canadian  General  Electric  Company. 

Canadian   Vickeis,  Limited. 

Canadian    Westingliouse  Company. 

Majestic    Electric  Company. 

Northern   Electric  Company. 

Renfrew  Electric  &  Manufacturing  Company. 

Spielmann   .Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories. 

INSTRUMENTS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 

INSULATORS 

Canadian  Porcelain  Company. 
Canadian    Westinghouse  Company. 
Illinois  Electric  Porcelain  Company. 
Moloney   Electric   Company  of  Canada. 
Mica  Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 

Packard  Electric  Company. 

IRONS  (Electric) 

Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Flexible  Conduit  Company. 
Majestic  Electric  Company 
National  Electric  Heating  Company. 
Northern    Electric  Company. 
Renfrew   Electric  Company. 

ISOLATED  LIGHTING  PLANTS 

Main  Electric  Mfg.  Company. 

LAMP  BULBS  (Electric) 

Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Fligh  Efficiency  Lamp  Company. 
Lincoln  Electric  Co.  of  Canada. 
Moloney   Electric  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 
Volt  Electric  Co. 

LANTERNS  (Electric) 
Duncan  Electrical  Company. 
Interstate   Electric   Novehy  Company. 
.Spielmann  Agencies,  Registered. 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Comnan/. 


LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited. 

Canadian  General  Electric  Company. 
Cope,  T.  J. 

Carr  Company,  C.  E.  A. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Ohio  Brass  Company. 
Pass  &  Seymour  Inc. 
Steel  Co.  of  Canada  Limited. 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS, 
Acme  Stamping  &  Tool  Works,  Limited, 

LUMINOUS  BULBS 

Pioneer  Corporation 

LUMINOUS  CLOCKS 

Pioneer  Corporation 

MAGNETS 

Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Co. 
Northern  Electric  Company. 
Thompson-Levering  Company. 

METAL  MOLDINGS 

National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company. 
Ferranti   Electrical  Company  of  Canada. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Packard  Electric  Company. 

MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 

MOTORS 

Canadian  Crocker- Wheeler  Company. 

Canadian  General  Electric  Company. 

Canadian    Westinghouse  Company. 

Canadian  Vickers. 

Century  Electric  Company. 

Electrical  Engineering  Company. 

Electrical  Maintenance  &  Repairs  Company. 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

Lancashiire  Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company. 

Petrie,  Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers. 

Spencer  Company,  W.  H. 

Thomson   Company,   Limited^  Fred. 

Toronto  &  Hamilton   Electric  Company. 

Wagner  Electric  Mfg.  Company  of  Canada. 

NICKEL 
International  Nickel  Company. 

OFFICE  FURNITURE 
Canadian   Office  &  School   Furniture  Company. 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada. 

OVERHEAD  MATERIAL 

Drew  Electric  &  Mfg.  Company 
Carr  Company,  C.  E.  A. 
Oliio  Brass  Company 

PANEL  BOARDS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Krantz  Electric  &  Mfg.  Company. 
Canada  Sales  Company. 
Devoe  Electric  Switch  Company. 

Northern  Electric  Company. 

PAINTS  &  COMPOUNDS 
G.  &  W.  Electric  Specialty  Company. 
McGill  Manufacturing  Company. 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada. 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratoriei,  Inc. 


PATENT  SOLICITORS  &  ATTORNEYS 
Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond. 
Ridout  &  Maybee. 
Shipman  &  Company,  Harold  C. 


PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 


PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company. 


PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Pringle,  R.  E.  T. 

POLES 

Crawford  Cedar  Company. 
Lindsley  Bros.  Company. 
Northern  Electric  Company. 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Steel  Co.  of  Canada  Limited. 


PORCELAIN 

Canadian  Porcelain  Company. 
Illinois  Electric   Porcelain  Company. 
Ohio   Brass  Company. 
Pass  &  Seymour,  Inc. 


POTHEADS  &  SLEEVES 
G.  &  W.  Electric  Specialty  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &  Engineering  Company. 
Main  Electric  Mfg.  Company. 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin  Electric  Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  (Company. 
Pringle,  R.  E.  T. 
Pass  &  Seymour. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company. 

REPAIRS 
Electrical  En^neering  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Thomson  Company,  Fred. 

RHEOSTATS 
Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

ROSETTES 

Benj  amin  Electric  Manufacturing  Company. 
Duncan  Electrical  Company. 
National   Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin  Electric  Ma;iufacturing  Company. 

Canadian  General  Electric  Company. 

Duncan  Electrical  Company. 

Monarch  Electric  Company. 

National   Metal   Molding  Company. 

Northern   Electric  Company. 

Pass  &  Seymour  Inc. 

Spencer  Company,  W.  H. 

Starr  Son  &  Company,  John. 

Volt  Electric  Company. 

SOLDERING  FLUXES 

Allen  Company,  L.  B. 
Houston   &  Company 

STANDARD  CELLS 
Weston  Electrical  Instrument  Company. 

(Continued  on  Page  id  ) 
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De  Laval  directly  connected  auxiliary  D.C.  generating  set;  10  kw. 

Small  Direct  Current  Generators 

can  be  coupled  directly  to  the  steam  turbine.  For  larger  units 
we  recommend  the  use  of  the  De  Laval  Double-helical  Speed- 
reducing  Gear.  By  using  turbine-driven,  direct-current  generators 
all  complications,  trouble  and  expense  inherent  in  engine-driven 
generators  or  rotary  converter  sets  are  eliminated.  _  The  unit 
requires  little  attention,  other  than  to  see  that  the  oil  wells  are 
kept  filled,  and  can  be  started  and  stopped  like  an  ordinary  motor. 
The  turbine  can  be  adapted  to  meet  any  steam  conditions. 

State  requirements  and  Publication  B  73  will  be  sent. 


Reg.  U.  S.  Pat.  Office. 

STEAM  TURBINE  CO. 

Turbine  Equipment  Co.,  Limited,  C.  P.  R.  Building,  Toronto,  Can. 
The  E.  Laurie  Company,  243  Bleury  Street,  Montreal,  Que. 


NICKEL 


Shot— High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadture  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 


We  are  SOLE  PRODUCERS  of 
this   natural  stronger-than- 
11^^     steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufactured  forms  are  Rods,  Flats,  Castings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


Money  Making 
Possibilities 


The  electrical  specialty  field  offers 
dealers  the  biggest  profit  possibilities  in 
the  business.  The  main  point  is  to  get 
popular  selling  lines. 

In  this  connection  we  have  found  one 
of  the  quickest  selling  lines  on  the  mar- 
ket: 


Bulldog  Portable 
Lamp  Guards 


They-  are  very  strong  in  construction  and  pro- 
vide perfect  protection  for  bulbs  and  an  ideal  port- 
able lamp  at  the  same  time. 

They  claim  instant  attention  from  all  shop-men, 
hotels,  garages,  etc.  Can  be  sold  cheaply  enough  to 
make  them  interesting  to  your  customers  and  they 
allow  you  a  nice  profit  besides. 

Write  for  catalogues,  etc. 

McGill  Manufacturing  Co. 


Valparaiso 


Ind 


lana 


QUALITY 


EFFICIENCY 


MICABOND 

The  Standard  Mica  Insulation 

Sheets — Washers — Rings — Tubes 
Segments — Special  Shapes 


The 

CHAMPION 

OILED  FABRICS 

— Manufactured  by — 

The  Chicago  Mica  Co. 

Valparaiso,  Ind.,  U.  S.  A. 
Frank  G.  Scofield 

Canadian  Sales  Representative 

Lumsden  Bldg.,  Toronto,  Ont. 
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STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Northern   Electric  Company. 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company. 

("anadian  General  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company. 

Canadian   (ieneral   Electi  ic  Company. 

Canada  Sales  Company. 

Canadian    Westinghouse  Company. 

Chamberlain  &  Hookham  Meter  Company. 

Devoe  Electric  Switch  Coinpany. 

Electrical  Maintenance  &  Repairs  Company. 

G.  &  W.  Electric  Specialty  Company. 

Moloney   Electric   Company  of  Canada. 

Monarch  Electric  Company. 

National  Metal  Molding  Company. 

Northern  Electric  Company. 

Pass  &  Seymour  Inc. 

Spencer  Company,  W.  H. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

Snndh  Electric  Company. 

SWITCHBOARDS 

Canadian   General   F.lectiic   (  onipany. 

Canadian   Krantz   Electric   &  Manufacturing  Co. 

Canadian   Westinghouse  Company. 

Devoe  Electric  Switch  Company. 

Ferranti   Electrical  Company  of  Canada. 

Moloney  Electric  Company. 

Nortliern   Electric  Company. 

Pringle,  R.  E.  T. 

SWITCH  BOXES 
Electrical  Fittings  Company. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada. 

SWITCH  PLATES 

Pioneer  Corporation. 


TAPE 

Packard  Electric  Company. 
Northern  Electric  Company. 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

■Canadian  Independent  Telephone  Co. 
Northern  Electric  Company. 

TOASTERS 

Fle-xible  Conduit  Company. 
National  Electric  Heating  Company. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 

TOOLS 

Northern  Electric  Company. 

Pratt  &  Whitney  Company  of  Canada. 

TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company. 

TRANSFORMERS 
Adams-Bagnall  Electric  Company. 
Canadian  Crocker-Wheeler  Company. 
Canadian  (ieneral  Electric  Company. 
Canadian   Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Moloney  Electric  Company  of  Canada. 
Nortliern   Electric  Company. 
Packard  Electric  Company. 

Thordarson  Electric  Manufacturing  Company. 
Wagner  Electric  Mfg.  Company  of  Canada. 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company. 

TROLLEY  GUARDS 
Ohio  Brass  Company. 

TURBINES 
Boving  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Esclier  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 


TUBING 

Northern  Aluminum  Company. 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 

Northern  Electric  Company. 

VACUUM  CLEANERS 

Houston  &  Co. 
Pringle,  R.  E.  T. 

VISE  STANDS  (Portable) 
Martin  &  Sons,  H.  P. 

WATERPROOFING 

Tocli  Bros. 


WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 

WELDING  EQUIPMENT 
Lincoln  Electric  Co.  of  Canada. 

WIRE 

Boston  Insulated-  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company. 

D.  &  W.  Fuse  Company. 

International  Nickel  Company. 

Northern   Electric  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

WIRING  DEVICES 

Canadian  General  Electric  Company, 
Nortliern  Electric  Company. 
Volt  Electric  Company. 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 
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The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  Street,  MONTREAL 

Manufacturers  of 

Brass  and  Porcelain  Sockets,  Cut-Outs, 
Receptacles,  Rosettes,  Attachment  Plugs, 
Tumbler  Switches,  etc. 


INDOOR  -  OUTDOOR 
TYPE 

Disconnects— Choke  Coils 
Bus-Supports— Fuse  Mounts 


POLE  TOP  SWITCHES 

Single  and  Double  Break  Light- 
ning Arresters,  Sub-station 
units.    Ask  for  Catalogs. 


OUT-DOOR  SUB-STATIONS 
WOOD  POLE- STEEL  TOWER 


Delta  Star"  High  Tension  Equipment 


Moloney  Electric  Co.  of  Canada,  Limited 

Halifax.      Montreal,      Toronto.      Winnipeg,  Vancouver 


mm 


Leaky  Joints 
Cost  Money 

To  prevent  this  waste,  flux  your  joints  with 

ALLEN  SODERING  SALTS 

The  flux  that  makes  the  soder  flow  more  readily.   You  save 
enough  m.onay  on  soie-  and  joiming  time  to  pay  for  the 
flux— your  profit 'S  the  improved  transmission. 
Every  joint  made  with  Allen  Sodering  Salts  will  outlive  th3 
line  itself.  If  you  care  to  make  a  test  send  us  10c  and  your 
dealer's  name  for  sample. 

HOUSTON  &  CO..  LIMITED 

Cumberland  Block,  Winnipeg. 
22  College  Street,  Toronto 
1825  Scarth  Street,  Regina. 


DIRECT  READING  OHMMETERS 


MICA 


KENT  BROTHERS 

Kingston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica. 
Thumb   Trimmed,    Cut   to  Size, 
Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


Crawford  Cedar 

Company 
MENOMINEE  •  MICH. 

Producers  of 

POLES 

Woods-Run  Stock  —  Plain  or  Treated 
Butts. 
Sales  Representatives 
Canadian  Independent 
Telephone  Co. 
263  Adelaide  St.  W.  .Toronto 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our   nearest  office. 

The  Lindsley  Brothers  Go. 

NELSON,  B.C. 

Eastern  Sales  Office— Minneapolis,  Minn. 
Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


Mica  Company  of  Canada 


Limited 

P.  0.  Box  156,  HULL,  Quebec 

Manufacturers  and  Producers 

Mica  and  Mica  Insulation 

For  Commutators— Rings,  Plate  or  Segments, 
Flexible  Plate,  Mica  Cloth,  Mica  Paper, 
Tubes, Washers,  Bushings,  Discs,  Spools,  etc. 

India,  Stove,  or  Amber  Mica,  cut  or  uncut. 
Ground  Mica 

Samples  and  prices  on  application 


I 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,  Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  BIdg. 
Toronto,  Ont. 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it '  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint! 


DOSSERT  &  CO., 


242  West  41 8t  St., 
NEW  YORK 


H.  B.  LOGAN,  PRKsmENT 
IRVING  SMITH.  Canadian  Rep.,  Unity  Bldg..  MONTREAL 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 
501  Merchants  Bank  Building,  MONTREAL 
592  Notre  Dame  Avenue,  WINNIPEG 
Canada  West  Electric,  Limited,  REGINA  and  EDMONTON 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipments  from  Factory  or  nearest  Warehouse. 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 


The   Jordan   Commutator  Truing  Device 


Operates  without  removing 
armature.  No  shut  down  of 
motor  or  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  caus- 
ng  short  circuits. 

No  portable  slide-rest  with  the 
danger  of  the  tool  digging  into 
the  commutator  and  numerous 
other  chances  of  damage  to  the 
commutator  or  armature  which 
are  all  overcome  with  this  ma- 
chine. 


TYrt  J  DtVICl  ATTACKtO  TO 
li  HP.  CSOCMR  WHttLlR  MOTOR 
BACK  VI(.W  Of  TRUINi;  OCVICC  '. 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

I'epresented  by :  Frank  K.  Filer,  Winnipeg,  Can. 
Toronto  Reoreientative : 
Canada  Sales  Company,  16S  CUurch  Street,  Toronto,  Canada 


The  Jordan  Tapon   for   Moulding  Work 

A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work. 

It  is  not  necessary  to  have 
the  ends  of  the  capping 
straight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

.Jordan  Tapons  may  be  secured  from  your  nearest  Electrical 
Supply  House. 
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John  Starr  Son  &  Co. 

Limited 

158  Granville  St.,  Halifax,  N.S. 

Electrical  Supplies 

Wholesale  Distributors  for 

Standard  Underground  Cable  Co. — Wires  and  Cables 
Crouse-Hinds  Co. — Condulets 
Pass  &  Seymour — Wiring  Supplies 

Hotpoint  Electric  Co. — Heating  and  Cooking  Appliances 

Benjamin  Electr   Co. — Wiring  Supplies 

Trumbull  Electric  Co. — Panel  Boards  Switches,  etc. 

Mol  oney  Electric  Co. — Transformers 

Harvey  Hubbell,  Inc. — Wiring  Supplies 

Ferranti  Electrical  Co.- — Meters 

Orpen  Conduit  Mfg.  Co. — Galvanized  Conduit 

"Crown,"  "Chadwick"  and  "Wakefield" — Fixture 

Nitrogen,  Tungsten  and  Carbon — Lamps  , 

"Radium,"  "Columbia"  and  "Eveready  * — Batteries 

Large  Stocks  of  Above  Carried  for 
PROMPT  SHIPMENTS. 


Appearance 


— what  you  see  from  the 


outside. 


Repulsion  Start — Induction 

Single  Phase  Motors 

are  constructed  for  service 
under  se^'cre  conditions — 
not  as  ornaments.  How- 
ever, the  accurate  and 
careful  construction  fol- 
lowing well  considered  de- 
signs, results  in  a  neat, 
symmetrical  motor,  pleas- 
ing in  appearance  even 
with  the  stock  finishes 
usually  applied  to  machin- 
ery. 

1/10  to  40  h.p.— 25  to  140  Cycles. 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mc,  U.S.A. 

Stock  carried  in  Canada  by: 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Mainer  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  BIdg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


gY  supplying  our  customers  with  electric  wires  and 
cables  and  cable  accessories  of  the  highest  quality. 
Standard  has  come  to  mean  to  them  real  economy— 
that  is  maximum  durability  at  a  reasonable  price.  Ask 
our  customers  and  then  write  our  nearest  office  about 
your  requirements. 

Standard   Underground  Cable  Co. 
of  Canada,  Limited 


Montreal.  Que. 


Hamilton,  Ont. 

Winnipeg,  Man. 


Seattle,  Wash. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


^  The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


Cable  Racks 
\y}^      Conduit  Rods 
yy^y"^        Bond  Plates 
Winches 
Cable  Reel  Jacks 
Manhole  Guard  Rails,  etc.,  etc. 

SEND  FOR  CATALOGUE 

Norton  Telephone  Co.,  T.  J.  Cope, 


198  King  St.  W.,  Toronto. 
Canada 


1620  Chancellor  St..  Philadelphia,  Pa. 
United  States 


50 


TH£   ELECTRICAL  NEWS 


janiiao'  15, 


Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Charles  H.  mitcbell 
Perclval  H.  IDitcbdl 

Consulting  and  Soptrvisina 
Engineers 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering. 

Traders  Bank  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e..  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bids..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Eslimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gai 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi.  Board  of  Trade  Bldg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Test*,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Crais  St..  Montreal 


"  PRESTOH 
ONT.  ■ 


OFFICE.  SCHOOL 

'COURT  HOUSE  »       -.HUBCHiitOniEFUflKrilBE   nvjy^ 

I OBUa STOR£ FITTINGS. °^,^'^^tNb  FOR  CAl^^^;^ 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 


Associates : 


A.  L.  Mudge, 


A.  L.  Mieville 


Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  BIdg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 

Also  at  Montreal,  Ottawa,  Washington,  D.C. 


STANLEY  LIGHTFOOT 


UtO  O  FATtNT  •OLIOITO*  AND  ATTOHNtY 

LUMSDCN   BLDG.('°S  yONGe"  )  TORONTO. 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 

Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmicsion  Toweis  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1S40 

BRADSTREET'S 

Ofifices  Throughout  the  Civilized 
World. 
Executive  Ofilice: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  mercliants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  pn  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que. ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont.;  Vancouver,  B.C.;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING. 
Gen.  Man.   Western  Canada,  Toronto, 
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SOLENOID  SWITCHES 

Essential  for  Modern  Street  Lighting  Methods;] 

This  cut  shows  our  Type  17  H.E.P.  Solenoid  switch  which 
was  ,  I ' 

ADOPTED  BY  HYDRO  ELECTRIC  COMMISSION 

of  the  Province  of  Ontario  and  used  by  them  in  a  hu'.ne  num- 
ber of  Ontario  towns. 

Orders  are  received  from  all  the  Provinces. 

This  switch  is  no  experiment.  The  fact  that  it  has  been 
adopted  by  the  Hydro-Electric  is  proof  of  its  success. 

No  springs,  switch  or  other  complicated  mechanisms  tc 
give  trouble.  They  close  magnetically  and  are  opened  by 
gravity  assisted  by  the  tension  of  the  laminated  copper  con- 
tact.   All  arcing-  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the 
cost  of  installation  by  using  our  Type  17  H.E.P.  Solenoid 
Switches,  which  are  suitable  for  any  frequency  on  multiple 
circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars. 

The  Electrical  Maintenance  &  Repairs 


Phone 
Adelaide 
902-903 


162  Adelaide  Street  West 
TORONTO 


Nights 
Beach 
1723  1930 


A  Big  Seller  for  Electrical 
Dealers  and  Contractors  and 
GOOD  PROFITS  TOO 


Write  for  Descriptive  Pamphlet  and  Special  Dealers  Discount 


If  you  are  in  need 
of  NEW  or 

USED  MOTORS 

be  sure  to  get  our  prices. 
If  you  are  in  need  of 

ELECTRICAL  REPAIRS 

for  a  Motor,  Generator,  Generator 
Set  or  any  kind  of  Electrical  Appar- 
atus we  can  give  you  immediate  and 
expert  service.  We  guarantee  our 
work  and  our  prices  are  right. 


The  ELECTRICAL  ENGINEERING  COMPANY 


TORONTO 


OF  TORONTO 
130  Wellington  St.  West 


Phone  Adelaide  3183 


ONTARIO 
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A-K  Motors 


A-K  motors  are  new  to  the  Canadian  market  but  are 
by  no  nieans  an  experiment.  They  are  built  for  high 
efficiency  and  long  durability,  in  single  phase,  vari- 
able speed  types  i  lo  and  220  volts—  25  and  60  cycle. 
Made  in  sizes  ^  H.P.  and  up  and  in  stock  at  Toronto. 


Special 
Controllers 

for 

A-K  Motors 

1 1  lust  ration  shows 
our  12  speed  con- 
troller, of  the  Auto 
Transformer  type 
for  use  with  all  A-K 
Motors. 


Write  for  Catalogue  and  Prices 


R.  E.  T.  PRINGLE,  LIMITED 


95  King  St.  East 
TORONTO 


302  Donalda  Block 
WINNIPEG 


809  Unity  Bldg. 
MONTREAL 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
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RANGES 


an( 


Hot  Water 
HEATERS 

If  deliveries  are 
important  to  you 

WRITE  FOR  PRICES 

Do  it  Today 

The  National  Electric 
Heating  Co.,  Limited 

Toronto,  Ont. 


Vol.  XXVI-No.  3 


Toronto,  February  1,  1917 


Standard   Underground   Cable  Co. 
of  Canada,  Limited 

General  Offices  and  Works :    Hamilton,  Ont. 


Joint-Box  Used  on  Sub-Marine  Cables  of  Halifax  Electric  Tramway  Co. 
and  City  of  Ottawa  Water  Works  Department.    The  Take-up- 
Rods  Absorb  All  Stresses  which  Come  Upon  Cable  Joint. 

WHEN  you  purchase  Standard  Wires,  Cables  and  Cable  Accessor- 
ies you  secure,  in  addition  to  a  generally  recog"nized  superiority 
in  quality,  the  benefit  of  over  35  years  of  manufacturing"  experience 
which  has  been  devoted  exclusively  to  the  production  and  installation 
of  these  products.  Our  engineering"  department  is  constantly  develop- 
ing new  and  improved  methods  in  manufacture  and  installation  and 
these  are  at  our  customers'  service. 

Our  line  includes  all  kinds  of  electrical  conductors  from  the  small- 
est size  wire  to  the  largest  cable,  and  every  type  of  insulation.  No 
order  is  so  large  as  to  tax  our  facilities  for  prompt  delivery,  and  none 
too  small  to  merit  our  best  attention. 

Write  our  nearest  office  for  samples,  estimates,  prices  or  other  in- 
formation. 

Hamilton,  Ont.      Montreal,  Que.     Winnipeg,  Man.     Seattle,  Wash. 


Alphabetical  Index  of  Advertisers,  Page  8        Classified  Directory  to  Advertisements,  Page  48 


THE   ELECTRICAL  NEWS 


February  1,  1917 


CANADA 


Over  600  miles  of  Lead -covered  Telephone  Cable 
was  the  output  of  our  plant  for  one  year. 

The  single  telephone  wire  in  this  cable  amounted 
to  nearly  a  billion  feet  or  enough  to  encircle  the 
earth  at  the  Equator  more  than  seven  times. 

The  supremacy  of  the  Northern  Eledtric  Company 
as  the  large^  makers  of  bare  and  insulated  wires  and 
cables  for  all  purposes  has  never  been  que^ioned. 

Norther  ft  Eke  trie  Company 

LIMITED    ,  ^ 
MONTREAL  HALIFAX  TORONTO  WINNIPEG 

REGINA  GALGARY  VANCOUVER 


"i^afl^ffitiilA'l 


rncquiilled  maniirai'iurtiiti  □nd  shippiiiii  fiuitiiivs  insure 
prompt  tlL-liverivs. 


The  Shipping  nepiirlmenl  is  one  of  ihe  larftesi  and  best  equipped  in 
Canada.    It  can  accommodate  t'wenty-lwo  freight  cars. 
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I         North(^rn  Electric 

I    VUL-COT  FIBRE 

1  Is  longer  wearing". 

1  Is  more  economical. 

1  Is  easier  to  machine  into  any  shape  in  which 

1  yon  may  be  nsing  hard  rubber,  mica,  wood  or 

B  I)orcelain. 

■  N.  E.-VUL-COT   Fibre  gears  and  pinions  are 

■  noiseless. 

I  N.E.- VUL-COT  Fibre  gaskets  are  oil  and  grease 

1  proof. 

1  It  is  an  exceptional  electrical  insulator,  and  is 

%  used  to  the  extent  of  millions  of  poimds  annually 

1  for  this  purpose  alone. 

I  We  strongly  recommend  a  thorough  investigation 

■  of  this  40-year-old  high-quality  vulcanized  fibre. 
B  Its  use  in  your  products  will  prove  its  economy 

■  as  it  has  with  thousands  of  other  manufacturers.  B 
g  I 
J  N.E.-VUL-COT  Fibre  is  easy  to  buy  in  almost  ( 

_  any  form — in  sheets,  rods,  tubes  or  bars  ;  or  ready-  m 

I  machined  to  your  specifications  or  those  we  have  | 

g  on  file — which  have  become  standardized  in  many  | 

I  industries.  ( 

I  The  N.E.-VUL-COT  Fibre  line  includes  the  fol-  | 

I  lowing  Specialties —  | 


Candle  Stick  Tubes 
Canopy  Insulation  Strip 
Cleats 

Fibre  Sheets 
Flashlight  Tubes 
Insulating  Paper 
Rods 


Switch  Bars 
Switch  Handles 
Trunk  Fibre 
Tubes 

Warehouse  Cars,  Boxes 

and  Cans 
A¥ashers 


Ruvio 
Self-Timing 
Egg  Cooker 

and 

Milk  Warmer 


J  Here  is  a  handy  little  device  that  will  increase 

1  your  sales  and  create  good  will  for  you  among 

j  your  customers. 

1  "  The  steaming  method  of  cooking  eggs  makes 

1  them  more  healthful  and  easier  to  digest.  The 

I  outer  part  of  the  egg  is  mellow  and  not  tou^h 

1  as  is  the  case  in  the  boiling  process.    With  the 

1  Self-Timing  Cooker,  eggs  of  the  same  degree  of 

1  cooking  are  obtained  every  day. 

S  There  are  three  outstanding  features  about 

1  this  device  that  are  worth  noting — 

I  IT  IS  SELF-TIMING— Co6k^  eggs  hard  or  soft 

1  and  turns  off  current  when  through.    No  mov- 

1  ing  parts  to  get  out  of  order.    No  hot  wire  coils 

-  to  burn  out. 

I  IT  IS  ECONOMICAL— Uses  only  half  the  cur- 

S  rent  of  the  ordinary  Electric  Toaster.  Operates 

I  on  the  usual  110-115  Volt  A.C.  Circuit. 

I  IT  IS  HEALTHFUL— Coddled  eggs  are  the 
J  most  healthful.  T'lere  is  no  tough,  indigestible 
I     outer  lining  common  to  boiled  eggs. 

I  THE  MILK  or  LIQUID  WARMING  ATTACH- 
m  MENT — Fits  over  top  of  the  cooker  bowl  in 
I  place  of  the  cooker  cover.  Uniformity  in  milk 
1  temperature  is  vital  to  the  health  of  the  child 
I  and  the  use  of  a  device  that  assures  this  import- 
B  ant  feature  is  satisfying  as  well  as  a  convenience 
at  all  hours,  day  or  night. 

This  device  is  a  welcome  addition  to  the  heat- 
ing devices  now  on  the  market.  The  Combined 
Milk  Warmer  and  Egg  Cooker  retails  for  $7.70. 
There  is  a  profit  for  you  of  from  25  per  cent,  to 
i)er  cent.,  according  to  quantity  purchased. 
You  should  see  that  you  have  a  good  stock  on 
hand. 

Our  nearest  house  will  be  glad  to  su})ply  your 
requirements. 


lulling 


North(^rtt  Efectnc  Compafty 


LIMITED 


MONTREAL 
HALIFAX 


OTTAWA 
TORONTO 


WINNIPEG 
REGINA 


CALGARY 
VANCOUVER 
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Armored 
Conductors 
and  Fittings 


FTexsteel 


The  flexible  metallic  armored  conductor 
which  will  not  spread  no  matter  how  short  the 
radius  to  which  bent.  Has  a  flat  surface  and  is 
therefore,  the  easiest  to  cut  and  fish.  Is  galvan- 
ized and  will  not  corrode. 

Write  today  for  catalog  and  samples  of  Flex- 
steel  Armored  Conductors,  Conduit  and  Fittings 

National  Metal  Molding  6 

-Electrical  Conduits  &■  Fittings 
1118  Fulton  Building,  PITTSBURGH.  PA. 


Boston 

F  S-3 


New  York 


Chicago  Atlanta 
Seattle 


Denver 
Buffalo 


San  Francisco 
Detroit 


Flexible 
Metallic 
Conduit 


NATIONAL 

Products 

Sherarduct 

Economy 

Metal 

Molding 

Flextube 

Flexsteel 

Outlet 

Boxes 

Locknuts 

Bushings 

Fixture 

Studs 

Auto  flex 


Los  Angeles  Portland 


Business  Lighting 

Our  "  Dominionlite  "  constitutes  a  very  important  factor  in  every  ' 
sort  of  business  lighting,  especially  for  stores,  etc.    The  fixture 
combines  a  pleasing  and  artistic  design  and  finish  with  a  very  high 
efficiency  from  the  w^attage  consumed. 

"DOMINIONLITE" 

Made  in  two  sizes,  No.  I  being  for  use  with  Nitrogen  and  Tung- 
sten lamps  up  to  300  watts.  The  upper  shade  is  1 6  inch  diame- 
ter ;  lower  bowl  8  inch  diameter.  The  position  of  the  lamps  in 
the  lower  bowl  can  be  adjusted  to  suit  the  size  of  lamp  used. 
No.  2  takes  up  to  500  watt  Nitrogen  and  Tungsten  lamps. 
Upper  shade  20  inch  diameter,  lower  bowl  10  inch  diameter. 

Write  us  for  complete  description  and  prices 

Jefferson  Glass  (bmm  Ijjuited 

Head  Office  and  Works:  TORONTO 

MONTREAL— Royal  Tru.l  Bldg.,  L.V.  Webber,  Manager.     WINNIPEG— 592  Notre  Dame  Ave.,  A.E.  EsHng,  Agent. 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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GOLDEN  GLOW 


Why  You  Should  Use 
The  Famous  ''Golden  Glow"  for 
Interurban  Service 

Because  "Golden  Glow"  Headlights  for  interurban  service  project 
a  i)0werful  beam  of  non-blinding",  fog-penetrating  light — a  volume  of 
light  which  is  actually  greater  than  the  average  arc  headlight  projects. 

Because  they  offer  a  wonderful  sa\  ing  in  current  consumption  as 
compared  to  arc  headlights. 

Because  "Golden  Glow"  light  is  projected  in  a  steady,  piercing 
beam,  without  flickering-. 

Because  "Golden  Glow"  Headlights  are  scientifically  correct  in 
principle  and  design. 

Because  their  reflectors  are  moulded  from  special  greenish-yellow 
glass ;  ground,  polished  and  silvered  by  special  machinery. 

Because  "Golden  Glow"  reflectors  will  not  tarnish  or  depreciate  in 
value;  instead  they  retain  their  polished  surface  and  efficiency  indefin- 
itely, and  can  be  cleaned  without  ma'rring  their  surfaces  in  the  least. 

Because  "Golden  Glow"  Headlights  will  cpiickly  pay  for  them- 
selves on  any  railway. 

A'Vrite  for  our  new  "Golden  Glow"  Gatalog  now. 


Electric  Service  Supplies  Co. 

Manufacturers 
PHILADELPHIA    NEW  YORK  CHICAGO 

17th  and  Cambria  St>.       50  Church  St.       Monadnock  BIdg. 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Distributors 


MONTREAL 

323  St.  James  St. 


TORONTO 

33  Melinda  St. 


•GOLDEN  GLOW] 
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IF  IT'S  GOOD  ENOUGH  FOR  THEM- 


-OFFICIALLY  ADOPTED 
BY  THE  GREATEST 
ELECTRICAL  ASSOCIATION 
IN  THE  WORLD. 


OVER  360,000 
COPIES  SOLD. 


—IT'S  GOOD  ENOUGH  FOR  YOU 

FLEXIBLE  LEATHER  COVER— POCKET  SIZE— SENT  ON  RECEIPT  OF  $L00 

Electrical  NewSy  347  Adelaide  st.  west,  Toronto 
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— the  Motor 
of  Efficiency 


Lincoln  Motors  are  thoroughly  efficient  in  every 
way.  They  have  high  power  factor  and  good 
starting  torque.  They  are  noiseless  in  operation 
and  thoroughly  reliable.  Our  designs  insure  an 
ample  supply  of  active  material,  copper,  iron, 
shafts,  bearings,  etc. 

We  make  two  and  three  phase  alternating  cur- 
rent motors,  also  motor  generators  for  battery 
charging,  arc  welding,  etc. 

Standard  Motors  and  Spare  Parts 
Carried  in  Toronto  Stock 

Send  us  your  enquiries, 

Lincoln  Electric  Company  of  Canada^  Limited 


Head  Office:  311-312  Kent  Bldg. 


TORONTO,  ONTARIO 


DIES 

For  all  kinds  of 
Screw  Cutting 


Ours  is  the  "  Guaranteed  Line "  of 

Reamers    Drills  ~  Cutters  Taps 

Made  in  Canada  and  Sold  on  Merit 

Pratt  &  Whitney  Co.  of  Canada,  Ltd. 


Montreal 

723  Drummond  Bldg. 


DUNDAS,  ONTARIO 

Winnipeg 

1205  McArthur  Bldg. 


Vancouver 
609  Bank  of  Ottawa  Bldg. 
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Acme  Stamping  &  Tool  Works  ....  39 

Allen  Company,  L.  B   45 

Allen  Inspection  Company   46 

American  Conduit  Company   40 

Beaubien,  De  Gaspe   4G 

Benjamin  Electric  Mfg.  Co.  of  Can- 
ada, Limited  

Boston  Insulated.  Wire,  &  Cable  Co.  45 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets   46 

Brandeis,  Charles   46 

British  Aluminium  Company   11 

Canada  Sales  Company    .... 

Canada  Wire  &  Cable  Co                 .  43 

Canadian  Office  &  School  Furniture 

Company   46 

Canadian  Bridge  Company    44 

Canadian  Crocker  Wheeler  Co   14 

Canadian  General  Electric  Co   10 

Canadian  Hart  Accumulator  Co.  . .  .  52 
Canadian  Independent  Telephone  Co. 
Canadian  Inspection  &  Testing  Lab- 
oratories   46 

Canadian  Krantz  Electric  Co  '  15 

Canadian  Porcelain  Company   16 

Canadian  Westinghouse  Company..  54 

Century  Electric  Company    47 

Chamberlain  &  Hookham  Meter  Co., 

Limited  

Cleveland  Armature  Works  

Conduits  Company,  Limited  ...   ...  9 

Cope,  T.  J   40 

Crawford  Cedar  C'ompany   45 

Cutter  Compan)'                                 .  51 

Daum,  A.  F.  . .  .    45 

Delta  Electric  Company   53 

DeLaval  Steam  Turbine  Co   51 

Dennison,  H.  J.  S   38 

Devoe  Electric  Switch  Co  

D.  &  W.  Fuse  Company  . .  :    41 

Dossert  &  Company  

Duncan  Electric  Company   43 


Economy  Fuse  &  Mfg.  Co   H 

Electrical  Engineering  Co  

Elec.  Maintenance  &  Repairs  Co.  . .  55 
Electric   Railway  Improvement  Co. 

Electric  Service  Supplies  Co   5 

Electrical  Fittings  &  Foundry  Ltd. 

Electrical  Testing  Laboratories  ....  46 

Escher  Wyss  &  Company   49 

Ewart  &  Jacob   46 

Fetherstonhaugh  &  Hammond   ....  46 

Ferranti  Electrical  Company  ...    .  .  13 

G.  &  W.  Electric  Specialty  Co   56 

Gest,  G.  M.,  Limited   13 

Gray,  Charles  F.   46 

Great  West  Electric  Co   44 

High  Efficiency  Electric  Lamp  Co.  . .  38 

Houston  &  Company   45 

Illinois  Electric  Porcelain  Co   39 

International  Nickel  Company  ....  43 
Interstate  Electric  Novelty  Company 

of  Canada   18 

Jefiferson  Glass  Company   4 

Jones  &  Glassco  

Jordan  Bros  

Joyner,  Limited,  A.  H.  Winter   44 

Kelsch,  R.  S   46 

Kent  Brothers  

Kerry  &  Chace,  Limited   46 

L'Air  Liquide  Society   53 

Lancashire  Dynamo  &  Motor  Co.... 

Leeds-Northrup  Company    8 

Lightfoot,   Stanley    46 

Lincoln  Electric  Co.  of  Canada  ....  7 

Lindsley  Brothers  Company   45 

Lowry,  E.  A   38 

Lyman  Tube  &  Supply  Co   5 

Main  Electric  Company  

Majestic  Electric  Company    55 

Martin  &  Sons,  H.  _P   47 

McGill  Manufacturing  Co  

McKinnon  Chain  Company   

Mica  Company  of  Canada  

Mitchell,  Chas.  H.  &  Percival  H.  . .  .  46 
Moloney  Electric  Co.  of  Canada  .  .  16-43 

Monarch  Electric  Company   


National  Electric  Heating  Co  

National  Metal  Molding  Co  

Northern  Aluminum  Co   40 

Northern  Electric  Company   3-3 


Ohio   Brass  Company 


Packard  Electric  Company    12 

Pass  &  Seymour  Inc  

Petrie,  H.  W   38 

Phillips  Electrical  Works,  Eugene  F.  37 

Pratt  &  Whitney   7 

Pringle,  R.  E.  T  

Renfrew  Electric  &  Mfg.  Co   18 

Ridout  &  Maybee   38 

Robertson  Limited,  J.  M   46 

Robbins  &  Myers  Company   17 

Ross  &  Company,  R.  A   46 


Sammett,  M.  A   46 

Schofield,  Frank  G  

Shipman,  Harold  C   38 

Smith  Company,  S.  Morgan   11 

Spencer  &  Company,  W.  H  

Spielmann  Agencies  Registered  .... 
Standard  Underground  Cable  Com- 
pany of  Canada   1 

Standard  Wiring   6 

Starr,  Son  &  Company,  John  

Sundh  Electric  Company   40 

Steel   Company  of  Canada    15 


Tallman  Brass  &  Metal  Co.  . .  . 

Thompson,  Clarence  

Thompson,   Fred   &   Company  . 

Thompson-Levering  Co  

Thordarson  Mfg.  Company   . .  ; 
Toronto  &  Hamilton  Electric  Co. 
Tuljular  Woven  Fabric  Co.   . . . 


\'ickers  Limited  

Victoria  Electrical  Supply  Co. 
\'olt  Electric  Mfg.  Co  


Wagner  Electric  Mfg.   Co.  ... 
Weston  Electrical  Instrument  Co. 


39 
40 
56 
45 
43 
43 
4 


39 
44 


47 
47 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  I!ridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  acciuate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net, 
f.o.b.   Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 
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Canadian  Westinghouse-Note  the  "GALVADUCT" 


" GALVADUCT " 

The  most  perfect  interior  construction 
conduit  on  the  market.  Recognized  as 
the  standard  of  high  quality. 

Always  Specify  Galvaduct  or 
Loricated  Conduits 


(t 


LORICATED  " 


A  high  class  interior  construction  con- 
duit of  the  enamelled  type,  proof  against 
acids  or  other  corrosive  agents. 

If  your  jobber  cannot  supply 
you — write  us 


Conduits 
Company 
Limited 

Toronto  Montreal 
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LIGHTNING 

Now  is.  the  time  to  order  any  Lightning  Arresters  that  you 
will  need  next  spring  to  provide  uninterrupted  service  for  your 
customers  during  the  fast  approaching  Lightning  Season, 


Horns 


Fixed  Insulator- 
ffevo/v/ng  Insu/aior- 


Ohain  and 
fo  r  Charging 


"C/jaroihgReslsignjS? 


-  Phosphor  Bronze 
Springs  (C) 

Connect/nq  ffods 
^for  Operating  Three 
Horns  Tbqetner 

Iron  Pipe  Frame  Work 

Wet  Process  Bushin0 
Spun  6teeLCo\/er 
^tee'LTank 


-Mul t  'iplex  ConnecO'ort 


■Steel  Z  Bar  and 
Insulators  for 
Supporting  Racii 


Aluminum  cell  type  lightning  arresters  are  available  for  Indoor  and 
Outdoor  Service  and  for  all  voltages.  They  have  no  competitor  in 
service. 

For  moderate  service,  CGE,  graded  shunt,  multigap  lighlnirg  ar- 
resters, without  series  resistance^  are  thoroughly  satisfactory. 

No  company  should  be  without  Compression  Chamber  Arresters  for 
protecting  their  pole  type  transformers. 

If  your  Rotary  Converters  "flash  ovei"  ask  us  for  a  quotation  on 
Aluminum  Cell  By-Pass  Arresters. 


Manufacturers  of  Electrical  Apparatus  and  Supplies  for  Railway,  Light  and  Power  Purposes. 

Offices — Toronto.   Halifax,   Montreal,   Ottawa,   Cobalt,   South    Porcupine,    London,   Winnipeg,    Calgary,   Nelson,   Edmonton,   Vancouver,  Victoria. 


February   I,   1 1)1'; 
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THE  BRITISH 
ALUMINIUM 
GO.  LIMITED 

PRODUCERS  OF 
ALUMINIUM 
IN  ALL  COMMER- 
CI  A  L  FORMS 

CANADIAN   HEAD  OFFICE: 

60  FRONT  ST.  WEST 
TORONTO,  CANADA 


HYDRAULIC  TURBINES 


Five  Vertical  Direct-Connected  Unit  in 
Concrete  Spiral  Flumes 
built  for 

THE  WATEREE  POWER  CO.,  Charlotte,  N.C. 
Fishing  Creek  Station 
S5  FT.  HEAD-1 1,000  H. P.    97.3  R.P.M. 
Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  VAN  EVERY,  Canadian  Representative 
405  Power  Building  '  MONTREAL 


Approved 


ECONOMY  renewable  cartridge  FUSES 

are  approved  officially  by  the  Canadian  Fire  Underwriters'  Association. 
Approved  by  Dealers,  because  they  sell. 

Approved  by  all  Canadians  because  they  are  strictly  Made-in-Canada. 

Approved  by  central  station  and  power  users  because  they  save  80% 
in  fuse  bills. 

Let  us  send  you  Catalogue  20  and  free  Sample. 

ECONOMY  FUSE  &  MANUFACTURING  COMPANY 

UNITY  BUILDING  MONTREAL 
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Made  in  Canada 


Series  and  Potential  Transformers 
Transformers  for  Every  Service 

The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 


TORONTO 

St.  Catharines  and  Winnipeg 
St.  John  Railway  Co.,  St.  John,  N.B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 


General  Sales  Office, 


Traders  Bank  Bldg. 


N.  W.  Office  and  Warerooms, 
WINNIPEG 


February' 1,  1917 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


rERI^ANTI 


 '■^^^ 


TRANSFORMERS 

ARE  UNEQUALLED 

For  Those  Heavy 

Winter  Loads 

We  have  the  following  new  A.C.  motors  in  stock  for  im 
mediate  delivery  complete  with  pulleys,  rails  and  starters : — 

1—121^  H.P.,  220  volt,  25  cycle,  3  phase,  750  R.P.M. 

1—  6  H.P.,  550  volt,  25  cycle,  3  phase,  1500  R.P.M. 

1—  9  H.P.,  220  volt,  60  cycle,  3  phase,  1200  R.P.M. 

1—18  H.P.,  220  volt,  60  cycle,  3  phase,   900  R.P.M. 

1—10  H.P.,  220  volt,  60  cycle,  3  phase,  1800  R.P.M. 

1— 111^  H.P.,  220  volt,  60  cycle,  3  phase,  1200  R.P.M. 

1—18  H.P.,  550  volt,  60  cycle,  3  phase,   900  R.P.M. 

Ferranti  Electrical  Company 
of  Canada,  Limited 


TORONTO 
90  Sherbourne  St. 


MONTREAL 
704  Unity  BIdg. 


WINNIPEG 
Farmers'  Advocate  BMg. 


T  11  P:    K  L  I'.rT  R  IC  A  1.    X  IlWS 


l<\'l)riiary  I,  J'.iIT 


The 


Design  of 


CROCKER-WHEELER 


Induction  Motors 


includes 


Heavy  Shafts 

Large  Journals 


Ideal  End  Ring  Construction 


High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 
with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER- WHEELER 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


CO 


Head  Office  and  Works 
sr.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 


February  1,  1917 
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»Frmr?  ^^^^^  (ipualttg 

As  Manufacturers  of  material  required  by  you,  we  are  interested 
.  in  securing  your  business,  and  if  given  an  opportunity 
to  quote  on  your  specifications 

WE  WILL  GET  IT 

Pole  Line  Hardware 

Copper  and  Galvanized  Wires  of  every  description 

The  Steel  Company  of  Canada  Limited 

HAMILTON      TORONTO      MONTREAL  WINNIPEG 


The  Panel-Board 
you  will  eventually  use 

^  KRANTZ"  Safety  Panel 

The  name  "KRANTZ"  on  any  safety  device 
means  the  margin  of  danger  has  been  entire- 
ly eliminated — the  design  is  the  last  word  in 
engineering  science — the  construction  always 
the  best. 

*'KRANTZ'*  Safety  Means 
Absolute  Safety 

If  your  jobber  cannot  supply  you,  write  us. 

Canadian  Krantz  Electric  &  Mfg.  Co.,  Limited 

95  KING  STREET  EAST 

Toronto  -:-  Ontario 
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PORCELAIN  INSULATORS 


POWER  LINE  HARDWARE 


LET   US  QUOTE  ON  YOUR  REQUIREMENTS 

66,000  Volt  Insulator. 

CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 


February  1,  1917 
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"That's  the  Fan  I  Want" 


The  ten  years  of  persistent  advertising  un 
Robbins  &  Myers  Fans  in  the  leading  General 
Magazines  has  made  Robbins  &  Mj^ers  Quality 
known  to  every  prospective  fan  user. 

Everyone  knows  that  the  fan  with  the  flag  on 
the  guard  is  one  that  can  always  be  depended 
upon  to  give  absolutely  reliable,  efficient  service. 
Every  fan  prospect  knows  that  the  flag  on  the 
guard  is  the  best  guarantee  of  fan  service  he  can 
get — a  guarantee  which  is  not  hedged  about  with 
restrictions — one  which  simply  and  clearl}^  says : 
"The  Fan  must  give  satisfaction  or  the  manufac- 
turer will." 

This  knowledge  the  public  has  of  Robbins  & 
Myers  Quality  and  the  policy  back  of  the  Rob- 
bins &  Myers  Product,  together  with  the  liberal. 


straightforward  dealer  policy  of  The  Robbins  iS: 
Myers  Company,  insure  the  dealer  a  good  profit 
on  his  Robbins  &  Myers  Fans. 

The  fans  move  without  special  sales  effort  on 
his  part,  and  save  selling  expense.  .Vud  once  sold 
they  stay  sold.  There  are  no  protit-eating  come- 
backs, no  service  expenses. 

In  addition  to  the  advertising.  The  Robbins  & 
Myers  Company  suj^plies  the  dealer  a  liberal  line 
of  window  displays,  circulars,  booklets,  lantern 
slides,  and  ad  cuts.  And  it  is  all  prepared  espe- 
cially for  the  dealer  in  his  own  name,  the  kind  he 
can  use  to  advertise  his  business  alone. 

The  R.  &  M.  Line  is  made  in  the  new  drawn- 
steel  constructions  in  all  sizes  and  types. 


Catalogues,  price  lists  and  information  on  the  complete  line  of  selling  helps  for 
dealers  will  be  furnished  on  request. 

The  Robbins  &  Myers  Co.,  Springfield,  Ohio 

New  York      Philadelphia      Boston      Cincinnati      Cleveland  Chicago 
Buffalo       St.  Louis       San  Francisco 


CANADIAN  DISTRIBUTORS 


The    Century   Electric  Co. 
Montreal 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
St.  John 


La  Cie  Codere  &  Fils,  Inc.  Mechanics  Supply  Co.,  Ltd. 

Sherbrooke  Quebec 


Great  West  Electric  Co. 
Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 

Rogers   Electric  Co..  Ltd. 
Toronto 


Uohhim  &M^f3  Fans 
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Two  Big  "FRANCO" 

Sales  Boosters 


No.  3425 


No.  3425 — A  fast-selling,  lower-priced  model  that  is  always  in 
demand,  owing-  to  its  convenient  size.  The  case  is  of  brass,  with 
highly-polished  nickel  finish.  Made  in  3  sizes — 3i.^  x  x  11/16  in.; 
2^  X  1^  X  ^  in-;  and  2^  x  3  x  -34  in.  An  excellent  type  for  your 
regular,  all-the-year-round  trade. 

No.  3435 — Improved  Model,  with  hinged  opening;  brass  case,  with 
highly  polished  nickel-plated  finish — fits  the  pocket  like  a  cigarette 
case.    Made  in  various  sizes. 

If  you  haven't  a  copy  of  the  FRANCO  catalogue,  illustrating  and 
describing  our  entire  line  of  flashlights  and  RADIO  batteries,  send  for 
one  without  delay. 

You  won't  lose  many  sales  if  you  carry 

"FRANCO"  FLASHLIGHTS 

Made  by 

Interstate  Electric  Novelty  Company 

of  Canada,  Limited 

220  King  Street  West 
TORONTO  ONTARIO 


No.  3435 


CANADIAN 

BeautV 

ELECTRIC 
HEATING 
APPLIANCES 


NOTE  HOW  BACKREST 
REVERSED  FORMS  STAND 
CONVERTING  IRON  INTO 
STOVE 


Advantages  of 

'Canadian  Beauty"    Heating  Appliances 

Oiir  continuous  advertising  tlirouuliout  Canada  has  nuulL'  lliesc 
electric  heating  appliances  very  well  known.  They  are  easy  to  sell. 
We  leave  nothing  to  chance  in  the  work-manship  of  ever)-  article. 
Only  the  best  quality  enters  into  our  product. 

-Ml  "Canadian  Beauty''  products  arc  guaranteed  against  imper- 
fections in  workmanship  and  jnaterials. 

Write  us  to-day  for  new  catalogue. 

Renfrew  Electric   Mfg.   Co.,  Limited 

RENFREW  ONTARIO 


'V'liriiary   I,   1 1)1'}' 


I'.  L  ICCr  R  K  A  I.    X  I'.  \\  S 


Published  Semi-Monthly  By 

HUGH  G.  MACLEAN,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
W.  R.  CARR,  Ph.D.,  Editor. 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO 

Telephone  A.  3700 
MONTREAL  -  Telephone  Main  2399  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  303  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  3013  -  Winch  Building 
NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building 
CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg. 
LONDON,  ENG.    -  -    16  Regent  Street  S.W. 


ADVERTISEMENTS 
Orders  for  advertising  should  reach  the  office  of  publication  not  later 
than  the  5th  and  20th  of  the  month.     Changes  in  advertisements  will  be 
made  whenever  desired,  without  cost  to  the  advertiser. 

SUBSCRIBERS 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada  and 
Great  Britain,  post  free,  tor  $2.00  per  annum.  United  States  and  foreign, 
$2.50.  Remit  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean,  Limited. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of  failure 
or  delay  in  delivery  of  paper. 


Authorized  by  the  Postmaster  General  for  Canada,  for  transmission 
as  second  class  matter. 

Entered  as  second  class  matter  July  18th,  1914,  at  the  Postoffice  at 
Buflfalo,  N.  Y.,  under  the  Act  of  Congress  of  March  3,  1879. 

Vol.  26  Toronto,  February  i,  1917  No.  3 


What  Capacity  is  Necessary  for  Residence 
Heating? 

As  the  day  of  electric  house-heating  approaches,  there  is 
a  well-intentioned  but,  we  believe,  mistaken  effort  being  made 
to  help  the  movement  along  by  underestimating  the  capa- 
city of  heater  required.  In  this  way,  of  course,  it  is  pos- 
sible to  inveigle  the  unwary  layman,  who  does  not  know  the 
difference  between  a  watt  and  a  lamp  bulb,  into  believing 
that  he  can  heat  his  house  with  an  amoimt  of  current  very 
much  smaller  than  it  actually  works  out  when  the  installa- 
tion is  placed  in  operation.  The  result  is  a  dissatisfied  cus- 
tomer who  throws  out  his  electric  heater  and — worst  of 
all  advertisements — tells  his  friends  and  neighbors  that  elec- 
tric-heating is  simply  a  gentlemanly  expression  for  freezing 
to  death. 

It  is  worse  than  useless  to  do  other  than  meet  the  facts 
of  electric  house-heating  fairly  and  squarely,  quote  accurate 
figures  of  consumption  and  cost  and  trust  to  the  satisfac- 
tory results  that  are  certain  to  follow  to  make  friends  for 
the  movement. 

In  this  connection  we  have  time  and  again  warned  our 
readers  against  looking  for  miracles.  The  fact  is  that  one 
watt  per  cubic  foot  is  not  a  sufficient  capacity  to  keep  a 
room  warm  in  anything  but  the  mildest  days  of  our  winter 
climate.  In  weather  that  approaches  anywhere  near  to  zero, 
two  to  two  and  one-half  watts  per  cubic  foot  are  necessary, 
and  if  one  is  to  guard  against  the  kind  of  weather  that  ruled 
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'II  (  aiKida  early  in  January  of  this  year,  it  will  be  necessary 
lo  install  I!  to  3V2  watts  per  cubic  foot. 

This  is  not  nearly  so  bad  as  it  sounds  at  lirst  hearing, 
however,  because  the  average  rcciuirement  is  much  less 
than  the  maximum  and  the  cost  of  operation  depends,  of 
course,  on  the  average.  Do  not  let  us  forget,  however,  that 
the  severest  test  of  electric  or  any  other  kind  of  heating 
comes  in  the  coldest  weather,  and  if  it  does  not  stand  up 
to  that  test  it  is  discarded — rightly,  we  believe.  The  error, 
therefore,  in  most  of  our  installations  to  date  is  not  in  esti- 
mating the  cost  of  operation,  but  in  underestima'ting  the 
necessary  capacity  of  the  heating  equipment. 

We  do  not  buy  a  coal  furnace  for  September  tempera- 
tures. Instead  we  are  content  to  operate  a  No.  6  inefficiently 
for  six  months  of  the  year  that  we  may  have  it  operating 
efficiently  and  have  our  house  comfortable  during  one — the 
coldest — month  of  the  year.  We  must  also  install  electric 
heaters  oh  the  same  basis,  but  we  have  the  advantage  with 
the  electric — and  should  make  the  most  of  it  in  argument — 
that  it  operates  equally  efficiently  at  all  temperatures. 

In  conclusion,  it  may  be  interesting  to  quote  a  para- 
graph from  a  letter  just  received  from  Professor  Osborn,  of 
..Seattle,  whose  article  on  heating  tests  we  reproduced  in  our 
last  issue,  and  in  which  he  says:  "Even  in  our  mild  climate — 
10  degs.  above  being  the  coldest — I  have  found  no  satisfactory 
installation  in  Seattle  on  less  than  two  watts  per  cubic  foot." 

If  this  is  true  where  the  temperature  does  not  fall  below 
10  degs.  above,  is  it  not  the  height  of  folly  on  our  part 
to  tell  unsuspecting  electric  prospects  that  anything  less  than 
3  watts  per  cubic  foot  will  keep  them  warm  in  zero  or  lower 
weather?  .Are  we  not  injuring  the  cause  of  electric  heating 
if  we  sidetrack  the  facts?  What  we  need  badly  is  a  few 
experimental  installations  which  could  determine  definitely, 
not  only  the  capacity  but  also  the  actual  current  consunlption 
and  cost.  We  shall  never  get  anywhere  either  by  guessing  or 
misrepresentation. 


Cordial  Relations 

The  letter  reproduced  below  was  sent  out  by  the  Elec- 
trical Department  of  the  city  of  Saskatoon  with  the  first  bill 
issued  to  each  customer  in  the  New  Year.  It  indicates  a 
very  satisfactory,  even  happy,  state  of  domestic  afYairs  within 
that  typical  go-ahead  western  centre,  the  cause  fo"r  which 
we  have  not  far  to  seek  if  we  may  judge  by  the  very  courte- 
ous and  earnest-desire-to-serve  sentiments  of  this  particular 
example  of  the  communications  that  pass  between  the  Elec- 
trical Department  of  that  city  and  its  customers.  Nothing 
assists  more  in  making  any  public  utility  a  success  financially 
or  otherwise  than  the  "friendly  attitude  of  the  citizens"  and 
the  "cordial  relations"  between  the  citizens  and  the  staf¥. 
It  may  be,  of  course,  that  the  citizens  are  less  critical  and 
more  cordial  in  Saskatoon  than  in  other  cities,  but  it  is  far 
more  likely  that  this  relationship  is  the  result  of  a  superior 
organization  within  the  Electrical  Department  itself: — 
Office  of  the  City  Electrical  Engineer. 

Saskatoon,  January  1st,  1917. 

Dear  Sir  or  Madam: — 

With  this,  your  first  bill  covering  current  consumed  in  the 
new  year,  the  Electrical  Department  desires  to  convey  to  you, 
sincere  thanks  for  your  co-operation  during  the  past  year. 
The  present  splendid  position  of  your  Electrical  Department 
is  due,  in  no  small  measure,  to  your  co-operation. 

The  year  just  past  has  proved  to  be  the  most  profitable  in 
the  history  of  the  department,  notwithstanding  the  fact  that 
rates  are  lower  than  ever  before.  This  satisfactory  condition 
of  affairs  is  due  to  the  increasing  demand  for  electricity  for 
lighting,  cooking,  heating,  and  other  domestic  and  commer- 
cial purposes. 

The  accounts,  too,  are  in  better  condition  than  they  have 
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ever  been  before.  This  is  due,  entirely,  to  the  encouraging- 
response  which  you  have  made  to  our  requests  for  prompt 
payment. 

W  e  assure  you  that  the  friendly  attitude  of  the  citizens 
towards  the  Electrical  Department,  and  the  cordial  relations 
which  exist  between  the  citizens  and  the  staff,  are  very  en- 
couraging and  very  much  appreciated,  and  we  shall  endeavor, 
during  the  coming  year,  to  merit  a  continuance  of  the  same. 
We  question  very  much  if  a  better  condition  of  affairs  exists 
in  any  other  city  where  the  electricity  supply  is  controlled 
bj'  the  citizens. 

W'c  would  ask  you,  therefore.,  in  order,  that  these  vcvy 
satisfactory  conditions  may  continue  to  exist  in  Saskatoon, 
that  you  make  it  one  of  your  New  Year's  Resolutions,  to 
use  more,  electricity, .  especially  feu-  domestic  purposes,-  such 
as  cooking,  heating,  washing,  ironing,  etc.;  also  that  you 
resolve,  during  1917,  to  take  advantage  of  your  ten  ]ier  cent, 
discount  every  month. 

W  ith  l)cst  wishes  for  a  very  Hat^py  and  Prosperous  New 
Year, 

Yours  very  truly, 

E.  H.KNSON, 

City  Electrical  Engineer. 


The  Joint  Committee  of  Technical  Organiza- 
tions (Ontario  Branch)  is  sending  out  letters  to 
some  2,000  technical  men,  explaining  in  detail  the 
organization  and  the  aims  of  the  committee. 
Every  technical  man  in  the  Province  of  Ontario 
who  does  not  receive  such  a  letter  during  the 
week  ending  Feb.  3  is  requested  to  communicate 
immediately  with  the  secretary,  Room  910,  Excel- 
sior Life  Building,  Toronto. 


Southern  Canada  Power  Co. 

The  .SouUiern  Canada  Power  Company,  with  its  head 
office  in  Montreal,  is  gradually  liecoming  a  very  important 
factor  in  the  lighting  and  power  situation  in  the  Eastern 
Townships  of  the  Province  of  Quebec.  Last  year  was  one 
of  expansion,  which  is  likely  to  be  more  pronounced  in  Ihc 
future  when  the  six  water  powers,  with  a  total  head  of  ;;0() 
feet,  and  an  ultimate  capacity  of  about  150,000  h.p.,  are  de- 
veloped. The  demand  for  ixiwer  for  industrial^  pur|)oses  is 
gi'owing  at  a  rapid  rate,  btimiilated  liy  munition  orders,  and 
there  is  reason  to  believe  that  after  the  cessation  of  hostili- 
ties, there  will  be  the  same  need,  as  industries  are  continu- 
ally increasing  in  that  part  of  tbe  province.  The  company 
have  just  i)nt  into  operation  the  new  transmission  line  at 
Slierbrooke  under  aii  agreement  with  tlic  city.  'I'iie  most  iiu- 
jjortant  feature  is  the  absorption  of  the  Sherbrooke  Railway 
and  Power  Company,  the  financial  interests  in  both  imder- 
takings  being  largely  the  sanic. 

.According  to  llie  jjresident's  report  at  the  annual  nn'ct- 
iiig  recently  lu-ld,  i-i>nlracts  have  lu-en  m.-ulc  with  the  Shaw- 
inigan  Water  &  I'ower  Company  for  the  sale  to  it  of  two 
blocks  of  power  out  of  the  first  and  second  developments. 
')1ie  electric  plants  at  St.  Johns,  .St.  Hyacinlhc  and  Drum- 
mondvillc  have  been  modernized  and  placed  in  the  highest 
state  (if  efficiency,  and  the  service  has  lieen  consideralily 
extended.  Higli  tension  transmission  lines  have  ijeen  con 
structed  from  Clianibly  to  St.  Hilaire  and  Beloeil  and  tlieiuH 
to  .St.  Hyacinlhc.  'I  lie  franchises  of  llic  company  Iia\ c  l)ri  n 
supplemented  Ijy  contracts  with  .St.  Ilyacintlie,  I'eloeil,  St. 
Milaire,  St.  Matliias  and  Si.  Iln.nues,  which  arc  now  opei-- 
ative.  The  municipal  plant-  at  Dnnniuondvillr  and  Iber- 
ville have  been  jjurchased  and  taken  over  along  with  con- 
tracts for  municipal  street  li.ghtin.g  and  pumping. 


Electro-Chemical  Processes  Applicable  to 
Many  Manufactures 

In  estimating  the  value  of  Canada's  hydraulic  resources 
and  their  importance  with  reference  to  future  industrial  de- 
velopment, the  extent  to  which  electro-chemical  processes 
have  entered  into  some  phases,  at  least,  of  nearly  every 
branch  of  our  industrial  life  is  not  generally  appreciated. 

A  small  beginning  in  electro-plating,  two  generations 
ago,  has  developed  until  the  great  bulk  of  the  copper  output 
of  the  world  is  electrolytically  refined.  The  electrolysis  of 
common  salt  is  the  basis  of  tlie  electrolytic  alkali  industry, 
the  products  of  which  are  caustic  soda,  metallic  sodium,  chlor- 
ates, and  hypochlorites.  The  electric  furnace  has  created  a 
host  of  new  industries,  producing  chiefly  abrasives,  graphite, 
silicon,  ferro-alloys,  refined  steel,  phosphorus  and  calcium 
carbide.  It  has  also  been  tested  experimentally  as  a  com- 
petitor of  the  combustion  furnace  in  the  metallurgy  of  many 
metals. 

Used  as  an  electrolytic  furnace,  we  have  the  very  im- 
portant application  to  the  production  of  aluminum.  The  in- 
dustrial use  of  electric  discharges  through  gases  is  still  in  its 
infanc.v,  Init  we  have  ozone  and  nitric  acid  among  the  pro- 
ducts, the  former  used  for  sterilization,  and  the  latter  as  a 
basis  for  fertilizers  and  explosives. 

Every  one  of  these  industries  consumes  large  quantities 
of  energy.  W''hereas  the  refining  of  lead  requires  only  120 
kw.h.  per  ton,  we  have  consumptions  as  high  as  4,000  kw.h. 
per  ton  for  other  metals.  The  aluminum  furnace  requires 
2.5.000  kw.h.  per  ton  of  product. 

The  electro-chemical  industries  have  grown  to  be  of 
great  value  to  countries  which  possess  good  opportunities 
in  water  power  resources,  as  they  have  a  fundamental  interest 
in  the  development  of  cheap  power. — L.  G.  D.  in  Conservation. 


More  Electricity  for  Alberta 

If  we  are  to  believe  the  present  indications,  Edmonton 
is  destined  to  be  the  centre  of  one  of  the  large  hydro-electric 
systems  of  the  Dominion.  Seventy  miles  southwest  of  Ed- 
monton on  the  North  Saskatchewan  River  the  Edmonton 
Power  Company  started,  on  the  first  of  January,  clearing  the 
ground  and  getting  the  excavation  ready  for  the  big  dam 
which  they  propose  to  build  at  that  point.  They  wilL  de- 
velop the  North  Saskatchewan  to  its  full  capacity  and  create 
at  the  same  time  a  pondage  of  some  sixty  square  miles,  which 
will  give  them  a  plant  capacity  of  55,000  horse  power.  It 
is  estimated  that  the  construction  of  this  power  scheme  will 
take  several  years  before  it  is  put  in  operation,  and  will  cost 
^over  $5,000,000. 

In  connection  with  this  power  development  a  contract 
has  been  let  to  the  firm  of  Fairchild,  Jones  and  Taylor,  for 
the  location  and  construction  of  a  railroad  from  Edmonton 
to  the  dam  site.  The  work  of  locating  the  railroad  has  al- 
ready started,  and  it  is  the  intention  to  proceed  with  the 
construction  of  this  railroad  with  great  energy,  so  as  to 
facilitate  the  transportation  of  tlie  material  necessary  for 
the  erection  of  the  dam  and  power  house. 

In  the  line  of  smaller  undertakings  in  the  Province  of 
Alberta,  Hardisty  turncid  on  electric  light  for  the  first  time 
on  December  15,  191C.,  and  efforts  are  being  made  to  extend 
the  service  throughout  the  town  during  the  winter.  Wain- 
wright  will  have  light  early  in  the  summer.  The  contractor 
had  hoped  to  have  the  power  plant  and  distrihution  system 
ready  for  the  first  of  the  year,  but  as  the  franchise  was  not 
ratified  hy  the  ratepayers  until  the  middle  of  October,  the 
contractor  found  himself  unable  to  get  the  necessary  material 
on  the  ground  before  the  freeze-up,  so  that  work  will  not 
start  now  before  May.  At  Drumheller  the  coal  companv- 
IS  reported  as  contemplating  the  installation  of  an  electric- 
plant  to  operate  its  collieries,  and  give  electric  light  to  the 
village. 


February  1,  l!)i7 


T  II  I':    J-:  L  E  C  T  R  i  C  A  ] .    X  E  \\  S 


21 


Industrial  Heating  for  Shoe  Factories 


By  Davis  M.  DeBard 


Electricity  has'  replaced  the  high  pressure  steam  boiler 
for  industrial  heating  purposes  in  many  shoe  fa-tories.  After 
three  years  of  continuous  effort  the  Brockton  Edison  Co. 
succeeded  in  substituting  electrically  heated  machines  for  all 
machines  requiring  steam  heat  in  one  of  the  shoe  factories 
in  Brockton,  and  the  results  have  been  most  gratifying. 
The  factory  referred  to  has  an  output  of  700  pairs  per  day 
and  the  shoes  manufactured  are  men's  Goodyear  welt  shoes, 
retailing  from  $4.00  to  $6.00  per  pair. 

The  machines  electrically  heated,  with  their  connected 
loads,  are  as  follows: 
Number  Machines 

2  Goodyear  Stitchers 

3  Goodyear  welters 
t       Bobbin  winder 
3       Pulling   over  machines 

Box  toe  steamers 
Bottom  drier 
Bottom  filler 
Gei]j  insole  machine 


K.w.  each  Total  k\ 


.63 
.48 


1.24 
.96 
.10 
3.94 
3.00 
2.2H 


3.86 


13.93 


Total  connected  load 
A  watt  meter  has  been  installed  on  each  group  of  ma- 
chines, and  below  is  given  a  record  for  July,  August  and 
September  of  shoes  made  and  kilowatt  hours  for  each  opera- 
tion: 

July 


Shoes  manufactured 

14,831 

pairs  . 

Total  kw.h.  for  heating  machines 

3.570 

kw.h. 

kw.h.  per 

Number  Machines 

kw.h. 

100  pairs 

2       Goodyear  stitchers 

313 

2.1 

3       Goodyear  welters 

317 

1.5 

3       Pulling  over  machines 

534 

;i.6 

4       Box  toe  steamers 

630 

4.2 

1       Bottom  drier 

640 

4.3 

1       Bottom  filler 

171 

1.3 

1       Gem  insole  machine 

76 

.5 

August 

17.4 

Shoes  manufactured 

16,998 

pairs 

Total  kw.h.  for  heating  machines 

3,965 

kw.h. 

kw.h.  per 

Nuniljer  Machines 

kw.h. 

100  pairs 

3       Goodyear  stitchers 

369 

2.1 

3       Goodyear  welters 

232 

,1.4 

2       Pulling  over  machines 

616 

3.6 

4       Box  toe  steamers 

734 

4.3 

1       Bottom  dryer 

610 

3.7 

1       Bottom  drier 

741 

4.3 

1        Bottom  filler 

211 

1.2 

1       Gem  insole  machine  > 

72 

.4 

September 

17.3 

Shoes  manufactured 

16,468 

pairs 

Total  kw.h.  for  heating  machines 

3,841 

kw.h. 

kw.h.  i^er 

Number  Machines 

kw.h. 

,100  pairs 

3       Goodyear  stitchers 

341 

2.1 

3      ^Goodyear  welters 

340 

1.4 

3       Pulling  over  machines 

615 

3.7 

4       Box  toe  steamers 

707 

4.3 

t  Bottom  dryer 
1  Bottom  filler 
1       Gem  insole  machine 


610 

179 
149 


3.7 
1.1 
.9 


17.2 


No  boiler  in  operation  for  steam. 

There  are  also  a  few  other  machines  in  this  factory, 
as  in  every  factory,  heated  by  gas.  It  is  fair  to  assume  thai 
these  machines,  if  electrified,  would  require  2.8  kilowatt  hourh 
l)er  100  pairs,  making  the  total  for  industrial  heating  20 
kw.h.  per  100  pairs.  It  is  unnecessary,  however,  to  devote 
our  efforts  at  present  to  electrifying  these  machines,  because 
we  believe  that  after  the  steam  machines  are  electrified  these 
will  surely  follow.  With  current  at  two  cents  per  kw.h.  the 
cost  for  industrial  heat  per  100  pairs  would  be  forty  cents. 

In  going  over  the  kw.h.  consumed,  given  above,  it  is 
interesting  to  note  how  uniform  the  current  consumption 
has  been,  and  how  other  conditions  have  affected  the  con- 
sumption of  the  bottom  drier— July  and  August  having  been 
rainy  and  damp,  the  consumption  was  higher  than  in  Sep- 
tember, when  the  weather  was  dry  and  clear,  with  prac- 
tically the  same  output. 

Heretofore  one  of  our  greatest  problems  in  interesting 
the  shoe  manufacturer  in  electric  service  for  power,  has  been 
the  machine  heating  problem.  But  now  being  able  to  tell 
him  that  electrically  heated  machines  can  be  substituted 
lor  the  steam  heated  machines,  he  becomes  interested  because: 

First— he  is  relieved  of  the  trouble'  and  large  expense 
in  operating  a  high  pressure  boiler,  requiring  a  licensed 
operator,  who  in  Massachusetts  is  not  permitted  to  leave 
the  boiler  room  for  more  than  fifteen  minutes  at  a  time. 

Second — He  can  apply  heat  to  any  one  or  more  mach- 
ines when  and  where  needed. 

Third — He  has  perfect  control  of  heat. 

Fourth — His  costs  are  proportional  to  his  output. 

Fifth— Hi's  costs  are  less  than  by  the  high  pressure 
steam  method. 

In  collecting  data  from  a  number  of  shoe  manufac- 
turers purchasing  ligl'it  and  power  from  us.  but  operating 
high  pressure  boilers  for  industrial  heating,  we  find  that 
during  the  months  of  June,  July  and  August,  when  no  fac- 
tory heating  was  required,  the  coal  used  per  100  pairs  of  shoes 
made,  runs  between  90  and  191  pounds,  the  average  being 
about  125  pounds  per  100  pairs  made. 

Take  the  factory  using  90  pounds  per  100  pairs  for  in- 
dustrial purposes,  and  analyze  costs  for  one  year: 
Shoes  manufactured  one  year  pairs 
Coal   for   industrial    heating   and    factory  heating, 

307  tons 
Water  evaporated 
Engineer,  at  $34  per  week 
(.'oai,  per  ton 
Water,  per  100  cubic  feet 

On  a  basis  of  90  pounds  per  100  pairs  for  industrial  heat. 
273,600  pounds  of  coal  would  be  required,  while  414,080 
pounds  or  185  tons  would  remain  for  factory  heating. 

Comparative  Heating  Costs 

(Operating  Costs— High  Pressure  Boiler  and  Steam  for 
Industrial  Purposes 
Coal,  307  tons  at  $5.50 
Water,  76,400  cubic  feet  at  $1.00  per  M 
Engineer,  $34.00  a  week 


pounds 
cubic  ft. 


304,000 

687,000 
76,400 
$T,348.00 
5.50 
1.00 


$1,688.50 
76.40 
1,248.00 


$3,012.90 
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(.Operating  Costs — Low  Pressure  Boiler  and  Electricit}' 
for  Industrial  Heating  Purposes 

Coal,  185  tons  at  $5.50  $1,017.35 

Water,  46,000  cubic  feet  at  $1.00  per  M.  _  46.00 

Labor  for  heating  30  weeks  at  $10.00  '  300.00 

52,288  kw.h.  at  two  cents  per  kw.h.  1,045.76 


$2,409.01 

Makes  saving  to  shoe  factory  per  j'ear  ,  603.89 

Per  cent,  saving — 25  per  cent. 

In  1907  the  company  started  a  power  campaign,  and  by 
establishing  a  fair  power  rate  and  continually  soliciting  this 
class  of  business,  particularly  the  shoe  business,  which  is 
Brockton's  greatest  industry,  it  can  now  safely  say  that 
seventy  per  cent,  of  the  shoes  made  in  the  district  by  the 
company  are  made  on  electric  power,  and  now  that  the 


heating  problem  has  been  eliminated,  'we  hope  to  make  it 
ninety  per  cent.  In  the  district  served  by  the  company's 
lines,  25,000,000  pairs  of  shoes  were  made  during  the  year 
1915. 

We  find  that  the  owner  of  the  shoe  factory  is  like  the 
man  from  Missouri,  he  wants  to  be  shown  that  electrical 
industrial  heating  is  a  success.  We  have  demonstrated  that 
it  is,  that  the  operators  of  the  machines  like  it,  that  the 
cost  is  less  and  that  the  very  best  results  are  obtained. 

If  the  central  stations  having  shoe  factories  in  their 
district  can  get  one  factory  equipped,  give  it  newspaper  pub- 
licity, and  do  as  we  have  done  in  personally  conducting  a 
number  of  shoe  factory  superintendents  and  owners  through 
the  electrified  factory,  it  will  do  more  to  secure  the  majority 
of  this  excellent  business  within  the  next  five  years  than 
any  other  method. 


Notes  on  Magnetic  Testing 


By  E.  V.  Pannell,  Assoc.  Mem.  I.E.E. 


The  methods  adopted  by  a  large  electrical  works  lor  the 
testing  of  the  iron  and  steel  used  in  their  machines  arc  of 
particular  interest,  because,  owing  to  the  quantity  of  material 
put  through,  the  testing  has  to  be  carried  out  with  consider- 
able speed  and  at  the  same  time  with  a  reasonable  degree  (2 
to  3  per  cent.)  of  accuracy.  The  economy  and  efficiency  of 
electric  generators  and  motors  is  very  closely  dependent  upon 
the  quality  of  iron  employed  in  the  magnetic  circuits.  Copper 
is  subject  to  very  little  variation,  but  iron  and  steel  are  liable 
to  be  subject  to  so  much  variation  in  respect  of  permeability, 
hysteresis,  and  eddy  currents  that  the  work  done  in  the  iron- 
testing  laboratory  is  among  the  most  important  testing  in  the 
factory. 

Materials  passing  through  the  test  room  include  sheet 
iron  of  two  or  three  standard  thicknesses  for  armature  punch- 
ings,  sheet  steel  of  about  .065  in.  thick  for  rotating  pole  cores, 
special  low  core-loss  steel  sheets  for  transformers  and  alter- 
nators, and  cast  steel  for  machine  yokes,  casings,  etc.  Practi- 
cally all  of  these  are  tested  for  permeability,  whilst  in  addi- 
tion those  designed  for  use  under  alternating  magnetization 
must  be  tried  out  for  hysteresis,  resistance,  and  total  core- 
loss.  By  a  permeability  test  is  meant  obtaining  the  simul- 
taneous values  of  B  and  H  for  the  specimen;  also  the  corre- 
sponding values  in  inch  measure.  For  this  test  the  specimen 
is  placed  in  a  cast  steel  yoke,  magnetized,  and  throws  taken 
on  a  ballistic  galvanometer  with  different  degrees  of  mag- 
netization. The  ballistic  is  calibrated  from  a  standard  air-core 
solenoid  of  known  characteristics.  The  general  layout  is 
shown  in  Fig.  1,  whilst  Fig.  2  shows  the  simple  type  of  yoke 
permeameter  employed.  The  most  important  part  of  the 
equipment  is  the  standard  solenoid. 

This  is  wound  around  a  hardwood  core  and  fixed  upon 
the  wall  or  ceiling  in  a  perpendicular  direction,  as  far  as  pos- 
sible from  any  structural  steelwork.  Particulars  of  the  v/ind- 
ing  employed  in  the  solenoid  under  consideration  are:  Prim- 
ary, 1,449  turns;  resistance,  25.33  ohms  at  17  degrees  C; 
secondardy,  017  turns;  resistance,  r"4.91  ohms  at  17  degrees  C. 
Now,  from  the  fundamental  equation  the  flux  density  in  air 
equals  the  intensity  of  magnetization  (H)  4^/10  X  1S/1„ 
where  IS  is  the  ampere-turns  and  L  the  length  of  core.  Then 
the  total  flux  through  the  core  with  one  ampere  is  4t/io  X 
1,449  X  1  X  30.62/75=501.  This  is  multiplied  up  617  times  by 
the  turns  on  the  secondary,  so  that  the  total  lines  linked  witli 
the  circuit  to  which  the  liallistic  will  respond  is  501  X  017. 

Ballistic  Galvanometer. 

The  moving  coil  mirr(jr  type  is  used,  the  instrument  hav- 
ing a  period  of  15  seconds.    At  the  same  time,  to  secure 


speed  in  testing,  means  are  afforded  to  damp  the  motion 
rapidly,  and  the  combination  of  resistances  and  dry  cell 
shown  in  Fig.  1  is  most  effective.  The  sensitiveness  of  the 
galvanometer  is  adjusted  by  means  of  resistance  in  series, 
and,  of  course,  if  desirable,  the  scale  can  be  so  inscribed  and 
the  instrument  adjusted  that  it  reads  direct  in  B.  In  general, 
it  is  better  to  find  the  galvanometer  constant  K  in  terms  of 
B  per  scale  division.  We  have  seen  that  the  standard  solenoid 
gives  501  X  617  as  the  total  flux  on  reversal  of  one  ampere. 
This  will  produce  a  throw  G  on  the  ballistic  scale.  Now  it  is 
necessary  to  find  the  relation  between  this  deflection  and  the 
reading  produced  when  the  solenoid  is  substituted  by  the  test 
yoke.  The  latter  has  a  secondary  of  100  turns,  but  the  area 
of  its  iron  sample  will  be  dift'erent  for  every  test,  conse- 
quently the  nearest  expression  we  can  deduce  for  the  B  (lines 
per  square  centimetre)  per  scale  division  is  501  X  017/G  X 
100  X  a,  where  a  is  the  area  of  the  test  piece.  This  expression 
is  the  galvanometer  constant  K. 

Testing  Yoke. 

The  yoke  is  of  high  permeability  mild  steel,  made  up  for 
convenience  of  two  parts  joined  horizontally.     This  in  n(; 

OBoffisCc 


ffheostat 

J 

Fig.  1— Connections  for  ballistic  test. 

way  affects  the  reluctance  of  the  magnetic  circuit,  and  enables 
the  contact  seatings  at  the  end  of  the  specimen  to  be  readily 
milled  out.  Separate  end  chucks  arc  provided  for  square  and 
round  samples  of  sheet  or  castings.    The  sheet  samples  are 


punched  S  in.  X  •> 


m. 


and  about  10  strips  of  .014  in.  or  6 


pieces  of  .03  in.  give  the  requisite  area,  being  clamped  into 
the  yoke  by  brass  wedges  driven  into  eacli  end.  The  wind 
ing  of  the  test  yoke  is  as  follows:  Primary,  407  turns;  re- 
sistance, .625  ohms  at  17  degrees  C;  secondary,  100  turns; 
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resistance,  2.137  ohms  at  17  degrees  C.  'i1ie  magnetic  length' 
of  the  sample  is  17.05  cms.,  consequently  H  =1^/10  X  407  X 
1/17.05  =  30  1;  so  that  the  value  of  H  is  just  30  times  the 
ammeter  reading,  and  the  value  of  ampere-turns  per  unit 
length  is  (from  the  fundamental  equations)  2.02  H. 

In  preparing  the  samples  for  test  it  is  most  essential  thai 
the  area  be  correctly  estimated.    With  sh.cet  iron  particularly 


Fig.  2— Diagram  of  testing  yoke. 

this  is  very  difficult,  using  gauge  and  calipers.  A  better 
method,  therefore,  is  to  take  the  density  of  the  dit¥erent 
classes  of  iron  and  steel,  to  weigh  each  samjile  bundle  and  to 
calculate  the  area  from  the  weight,  length,  and  density. 

The  figures  for  a  typical  permeability  test  are  given  in 
the  table  which  shows  the  range  commonly  em])loyed.  Hys- 
teresis'loss  is  obtained  by  plotting  out  the  loop  between  the 
limits  B  =  8,000.  To  effect  this  a  rheostat  is  connected  in 
series  with  the  primary  circuit.  The  rheostat  has  four  steps 
controlled  by  spring  triggers,  so  that  it  is  possible  to  insert 
resistance  suddenly.  Now,  the  sample  is  carefully  demag- 
netized and  the  magnetization  brought  up  until  B  =  8,000, 
when,  by  use  of  the  trigger,  resistance  is  inserted- and  the 
llux  density  falls  to  the  point  b  (Fig.  3).    Next  the  resistance 
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Fig.  3— Hysteresis  loop  for  special  high  resistance  silicon  steel. 

is  cut  out  again,  bringing  the  value  of  V,  up  to  8,000  and 
the  circuit  is  suddenly  opened,  giving  the  point  C  the 
remanent  flux.  It  should  be  noted  here  that  the  .gal- 
vanometer indicates  the  difference  between  the  maximum  B 


of  8,000  and  the  values  of  the  points  b  and  c.  This  difference 
has,  therefore,  to  be  subtracted  from  8,000  to  get  the  value 
of  the  other  two  points.  For  the  other  side  of  the  axis  the 
resistance  is  adjusted  on  open  circuit  and  the  circuit  suddenly 
closed  with  gradually  increasing  values  of  -H,  thus  obtaining 
the  points  d,  e,  f,  etc.,  the  number  of  points  depending  merely 
upon  the  number  of  resistance  steps.  This  would  appear  to 
yield  only  one  side  of  the  loop,  however,  by  reversing  the 
switch  in  the  primary  circuit  exactly  the  same  procedure  is 
followed  out  for  the  other  side.  This  is  one  of  the  most 
reliable  methods  of  obtaining  the  hysteresis  loop  which  can 
be  performed  in  a  commercial  test  room.  It  will  be  seen  that, 
broadly,  the  method  is  to  base  all  the  readings  (excepting 


<b  Incnes 


Fig.  4— The  Pannell-Thompson  high  induction  permeameter.   On  the  left, 
elevation ;  on  the  right,  section  through  core. 

point  b)  upon  the  remanent  magnetism,  which  is  the  most 
stable  point  on  the  curve. 

Permeability  Test  on  Special  Silicon  Steel. 


Amp.  turns 

Lines  per 

H. 

B. 

U. 

per  inch. 

sq.  inch. 

5.94 

3,520 

594 

12 

22,700 

8.91 

6,600 

741 

18 

42,600 

11.88 

9,110 

777 

24 

58,600 

17.82 

10,880 

611 

36 

70,200 

23.76 

13,480 

568 

48- 

87,000 

39.70 

14,410 

485 

60 

93.900 

44.55 

15,700 

353 

90 

101,200 

59.4 

16,440 

377 

120 

106,000 

89.T 

17,450 

196 

180 

112,400 

118.8 

18,150 

153 

240 

117,000 

148.5 

18,600 

135 

300 

130,000 

Specific  resistance  at  16  degrees  C.  15.3  microhms  per 
cm.  cube. 

In  certain  classes  of  electrical  machinery,  notably  in  the 
case  of  railway  motors,  the  induction  in  the  armature  teeth 
is  forced  up  to  very  high  limits.  It  is,  therefore,  necessary 
to  know  the  characteristics  of  the  iron  at  these  very  high 
dux  densities.  The  testing  yoke  described  above  is  unsuitable 
for  these  tests,  because  its  windings  would  not  carry  the 
hcavj'  currents  necessary.  It  is  required  to  obtain  a  mag- 
netization of  nearly  3.000  ampereturn  per  inch  (H  990\  If  a 
ring  sample  be  employed  a  two-layer  primary  winding  of 
No.  14  B  and  S  will  give  about  25  turns  to  the  inch,  thus 
taking  a  current  of  SO  amperes  for  the  above  magnetization. 
For  this  purpose  the  whole  sample  must  i>e  immersed  in  an 
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oil  hath  and  readings  taken  rapidl)'  with  intervals  for  cooling, 
h'ig.  ,")  shows  the  magnetization  cur\e  taken  by  this  method 
on  a  ring  made  np  of  transformer  steel  punchings.  tligher 
\-alties  pf  magnetization  cannot  be  obtained  upon  a  ring  be- 
cause a  winding  of  more  than  two  layers  would  be  suliject  to 
serious  errors,  dutf  to  the  air  space  included  by  the  coil.  At 
these  high  densities  the  permeal)ility  of  air  is  relatively  little 
lower  than  that  of  iron,  and  the  flux  will  not,  therefore,  be 
confined  lo  the  latter,  A  special  form  of  isthmus  yoke  on 
the  lines  of  that  originally  introduced  by  Ewing'  is  necessary, 
])ro\'ided  that  proper  compensation  is  made  for  the  end  effect. 
The  yoke  shown  in  i'ig.  4  is  a  typical  form  used  by  the  writer. 
The  main  limbs  of  the  ynkt  are  wound  with  the  primary,  and 
the  specimen  between  ihe  jaws  carries  the  secondary  in 
scries  with  the  galvanometer.  The  area  and  permeability  of 
the  yoke  is  so  much  greater  than  that  of  the  sample  that  it  is 
neglected,  and  the  whole  of  the  ampere  turns  on  the  yoke 
charged  against  the  length  of  the  specimen.  As  before  men- 
tuMied,  however,  the  Ihix  will  tend  to  spread  out  near  the 
ends  i.f  1hi'  saniidc,  taking  a  path  through  the  air  into  the 
jaws  I 'I  I  hi  \(.ki  ;  and,  althoug^l  the  value  of  this  leakage  can 
be  obtained  by  winding  secondary  coils  at  the  ends  as  well 
as  at  the  middle  of  the  specimen,  the  virtual  magnetic  length 
of  the  specimen  cannot  be  so  easily  estimated.  The  matfer 
a 
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Fig.  5— Curve  for  high  in- 
ductions in  sheet  steel; 
ring  sample. 
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Fig.    6  — Total  core  loss  in 
.014  sheet  iron  ring  punch- 
ings, japanned  both  sides. 


is  complicated  further  liy  the  fact  that  this  quantity  will  vary 
with  every  rea<ling  as  the  high  inductions  are  reac'ned,  b' - 
C(jming  shcii  lcr  and  shorter. 

Recent  cxperinu-nts  made  Messrs.  Campbell  and  Dye 
at  the  National  l'h_\sical  Lali(jratory  employ  a  method  which, 
like  most  magnetic  measurements,  is  originally  due  to  the 
genius  of  Prof.  Ewing.  We  know  that  H,  the  magnetizing 
force,  is  ■4'r  tiiues  tlie  amjjere  turns  ili\ided  by  the  magnetic 
length,  and  the  only  quantity  which  we  cannot  evaluate  is 
this  -magnetic  length.  Now  H  is  also  equal  to  li  in  air,  or 
where  the  permeability  is  unity.  If,  therefore,  we  can  read 
the  flux  density  in  the  air  as  closely  as  possible  to  the  iron 
sample  we  can  at  once  estimate  H  and  the  ampere  turns  per 
inch  with  the  greatest  accuracy.  This  is  efYccted  l)y  winding 
a  secondary  around  tlie  miter  and  inner  walls  of  an  ebonite 
shell,  which  latter  encloses  the  iron,  Ihougli  the  winding  does 
not.  The  area  enclosed  liy  the  winding  is  calculated  front 
Ihe  thickness  of  the  shell.  If  a  ballistic  galvanometer  i;^  con- 
nected tip  in  series  it  will  indicate  on  reversal  the  value  of 
M.  whilst  the  true  secondary  enclosing  tlie  iron  sample  will, 
of  course,  give  deflections  ijroportional  to  IS. 

Permeability  bridges,  hysteresis  testers,  .■uid  chrecl  read- 
ing methods  of  magnetic  testing  are  likely  to  iiave  lull  little 
application  in  conimcrcial  work  hec;inse  tlieir  accuracy  is  not, 
as  a  rule,  snriicienl  for  tests  ni)oii  which  the  .-.cccijtance  or 
rejection  of  a  slii|)ment  must  (k'i)end.  In  allernating  current 
work,  however,  a  more  inqiortanl  test  than  any  of  those 
described  is  the  wattmeter  test.  This  gives  the  conil)ined 
losses  due  to  liysleresis  and  eddy  ^currents  al  the  vvorkiii"- 


frequency  and  tlux  density.  The  hysteresis  under  these  con- 
ditions is  A-ery  different  from  that  obtained  on  the  slow  cycle 
alread}'  descrilied,  although  both  results  are  of  value.  The 
method  is  to  connect  up  a  ring  of  punchings  wound  with  a 
single  winding  in  a  circuit  of  sinusoidal  E.  M.  F.,  and  to  read 
volts,  amperes,  and  watts  at  different  loads  for  both  60  and 
120  cycles.  The  value  of  B  is  derived  from  the  voltage  equa- 
tion where  V  =  4.44  S  X  cycles  XBa./lO*.  Correcting  for  the 
I'R  loss  in  the  ring  winding  and  wattmeter  series  coil,  the 
remaining  watts  gi\'e  the  core  loss  which  can  be  divided  into 
hysteresis  and  eddies  by  figuring  the  latter  as  proportional 
to  the  square  of  the  periodicity.  ^  ' 


The  Electric  Club  Luncheon  Feb.  2 

At  the  next  luncheon  of  the  Electric  Club  of 
Toronto,  on  Friday,  Feb.  2,  Professor  J.  C.  Mc- 
Lennan, Director  of  the  Physical  Laboratory, 
University  of  Toronto,  and  a  member  of  the  re- 
cently appointed  Research  Advisory  Council,  will 
be  present  and  address  the  members.  The  Ad- 
visory Council  has  as  its  primary  aim  the  organ- 
ization of  a  working  arrangement  whereby  the 
experience  of  our  men  of  science  may  be  utilized 
in  furthering  the  commercial  development  of  our 
country,  and  it  is  along  these  lines  that  Professor 
McLennan  will  speak. 

Prince  George,  Friday,  Feb.  2,  12.30. 


Electric  Vehicles  in  Department  Stores 

One  of  the  largest  department  stores  in  New  York  City, 
of  international  reputation,  has  found,  from  its  accurately- 
kept  operating  records,  spread  over  a  long  term  of  years, 
that  the  total  efficiency  of  its  gasoline  delivery  wagons,  num- 
l)ering  over  one  hundred,  is  between  70  and  90  per  cent.  The 
lower  efficiency  is  ol)tained  from  small  cars  of  low  first  cost, 
while  the  '10  per  cent,  efficiency  service  is  secured  from  the 
highest  type  of  gasoline  delivery  wagon. 

Contrasted  with  this  relatively  low  efficiency  is  the  very 
remarkable  percentage  shown  by  the  electric  delivery 
\ehicles  operated  by  this  firm — an  efficiency  of  98  per  cent. 
Statistics  may  l>e  rather  dry  reading,  l)Ut  such  efficiency  as 
has  been  obtained  in  practice  by  this  department  store  with 
its  electric  Achicle  equipment  should  greatly  interest  estab- 
lishments  whose  delivery  systems  are  similar. 

It  is  also  of  interest  to  note  that  while  gasoline  cars,  on 
account  of  insurance,  are  compelled  to  load  from  the  exterior 
of  the  l)uilding,  this  firm's  electric  delivery  wagons  actually 
go  into  the  l)uilding  proper  and,  through  the  agency  of  large 
elevators,  are  transported  to  various  floors,  at  which  central 
points  the  wagons  are  loaded,  thus  saving  expensive  handling 
of  i^ackages.  This  simple  method  of  handling  the  electric 
N'chicle  and  its  contents,  which  is  permissible  owing  to  the 
total  absence  of  lire  hazard,  considerably  speeds  up  deliver- 
ies. Wiien  the  electric  vehicle  reaches  the  street  a  high 
average  speed  is  maintained,  owing  to  the  "electric's"  ability 
to  rapidily  accelerate,  its  simplicity  and  positiveness  of  opera- 
tion making  ^or  iirogress  even  under  adverse  traffic  condi- 
tions. 

When  it  is  also  realized  that  stopping  and  starting  of 
electric  x'ehicles  for  deli\'ery  purposes  does  not  impose  any 
particular  hardsliips  on  the  simple  mechanism  of  tlie  "elec- 
tric." and  that  when  tlie  "electric"  is  at  rest  no  energy  is 
being  eon^sumed,  and  the  aforementioned  efficiency  obtained 
in  actual  practice  is  also  taken  into  consideration,  it  is  not 
difficult  lo  understand  why  concerns  who  carefully-  record 
operating  data  should  extensively  employ  the  electric  \ehicle. 
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The  Electric  Club  of  Toronto  Very  Active 
in  the  New  Year 

The  Electric  Club  of  Toronto  was  addressed  on  Janu- 
ary 13  by  Captain  D.  M.  Mathieson,  C.E.,  M.C.  Captain 
Mathieson  is  recently  returned  from  the  Canadian  front  line 
in  France  and  gave  a  realistic  description  of  the  work  the 
engineers  are  doing.  He  showed  a  number  of  drawings 
illustrating  the  plans  and  methods  of  construction  of  the 
different  types  of  trench  defenses.  The  speaker  again  em- 
phasized the  value  of  the  man,  in  this  war,  who  has  had 
experience  and  training  in  construction  work.  ,  Especially 
there  is  need  at  the  present  time  for  men  who  can  take 
charge  of  gangs  of  workmen  and  direct  their  work  intelli- 
gently. This  is  the  man  generally  known  as  a  "sapper."  He 
is,  in  effect,  a  superintendent  of  construction  with  anywhere 
up  to  two  hundred  men,  taken  generally  from  the  ranks  of 
some  combatant  battalion.  Such  men  are  now  wanted  for 
the  etigineering  battalions  at  present  enlisting,  and  Captain 
Mathieson  will  be  glad  to  get  in  touch  with  any  man  who 
■  would  be  capable  of  doing  work  of  this  nature. 

The  club  on  January  5  had  as  guest  Rev.  Byron  Stauffer. 
who  spoke  on  the  subject,  "Does  the  Golden  Rule  Conflict 
with  the  Slide  Rule?" 

Visit  to  the  G.  N.  W. 

On  Friday,  January  19,  the  Club  visited  the  operating- 
rooms  of  the  G.  N.  W.  Telegraph  Company,  where  they 
were  shown  the  internal  workings  of  this  large  system  of 
continent-wide  communciation.  The  party  first  visited  the 
switchboard  room,  where  is  installed  a  steel  frame  switch- 
board of  the  Bunnell  type  with  a  capacity  of  lOO  wires,  and 
having  an  auxiliary  loop  switch  with  40  loops  for  news- 
papers and  brokers'  services.  Next  in  order  they  visited  the 
multiplex  department,  containing  four  quadruplexes  and  16 
duplexes  and  having  10  sets  in  operation  all  the  time;  the 
repeater  department,  containing  30  sets  of  repeaters  of  vari- 
ous types;  the  Morse  single  wire  department,  where  there  are 
36  wires,  34  of  which  are  incorporated  in  two  up-to-date  con- 
centrators; the  city  department,  where  34  city  wires  are 
incorporated  in  one  up-to-date  concentrator;  the  ticker  de- 
partment, where  New  York  stock  tickers,  Chicago  grain 
tickers,  Toronto  Stock  Exchange  and  Toronto  Mining  Ex- 
change tickers  are  in  operation;  the  telephone  department, 
where  there  are  11  trunk  lines  and  10  extensions,  with  15 
telephone  operators  continually  employed,  and  finally,  the 
telegraph  school,  where  novices  are  trained  to  become  expert 
in  the  use  of  the  various  equipment. 

Probably  the  most  interesting  department  visited  was 
that  which  contained  the  Morkrura  automatic  printing  tele- 
graph apparatus.  For  the  better  understanding  of  this  equip- 
ment the  company  had  gone  to  the  trouble  of  having  a 
sample  set  installed  for  the  inspection  of  the  members  of 
the  Club,  and  this  set  was  shown  in  operation.  This  mach- 
ine operates  at  the  sending  end  like  an  ordinary  typewriter, 
the  signals  being  transmitted  entirely  automatically,  and  the 
message  being  delivered  at  the  receiving  end  in  ordinary 
printed-letter  form — that  is,  everything  is  entirely  automatic, 
except  for  the  one  operator  who  works  the  typewriter  key- 
board at  the  sending  end.  In  the  Toronto  office  there  are 
installed  two  Morkrum  sets  Toronto  to  Montreal,  one  set 
Toronto  to  Ottawa,  one  Toronto  to  New  York,  one  Toronto 
to  Buffalo,  and  one  Toronto  to  Chicago.  The  company  also 
operate  from  Montreal  as  a  centre,  one  set  Montreal  to  Ot- 
tawa, one  set  Montreal  to  Quebec,  one  Montreal  to  New 
York,  and  one  Montreal  to  Boston;  also  from  Winnipeg  as  a 
centre,  one  set  Winnipeg  to  Chicago,  one  Winnipeg  to  Min- 
neapolis, and  one  Winnipeg  to  Saskatoon. 

The  Club  are  greatly  indebted  to  the  G.  N.  W.  manage- 
ment, and  more  particularly  to  Mr.  Lillie  and  Mr.  Davies, 
through  whose  kindness  their  visit  was  made  so  intensely 
interesting. 


National  Service 

"The  (Jne  and  Only  Question" — .Vational  Service — was 
the  subject  of  an  address  l)y  Mr.  A.  McA.  Murphy,  of  the 
Charles  Gurd  Company,  at  the  Montreal  electrical  luncheon 
on  January  17.  The  speech,  illuminated  by  several  humorf)Us 
touches,  was  a  forceful  plea  for  the  co-operation  of  every 
citizen  in  the  national  service  movement.  No  happier  thought, 
said  Mr.  Murphy,  has  ever  l)een  formulated  for  the  heneiu 
and  inspiration  of  national  life  than  is  implied  in  the  term 
"national  service."  At  the  moment  it  emphasized  the  call  to 
war  effort.  Such  a  call  at  such  a  time  was,  of  course,  para- 
mount. Every  citizen  should  endorse  it,  and  every  true  citi- 
zen would  respond  with  willingness  of  spirit,  whether  his 
services  were  required  or  not — but  to  those  who  were  for- 
bidden enlistment,  or  who  were  not  needed  for  the  making 
of  ammunition,  the  call  was  still  insistent.  Whatever  their 
vocation,  the  idea  and  the  ideal  of  national  service  would 
impel  them  to  attain  the  highest  degree  of  efficiency,  the 
truest  standard  of  personal  integrity,  and  the  fullest  measure 
of  brotherly  sympathy,  to  the  end  that  these  qualities  might, 
with  increasing  accuracy,  reflect  the  pre\ailing  characteristics 
of  the  Canadian  spirit.  "No  slackers  in  any  phase  of  the 
national  life" — this  ought  to  be  the  goal  of  every  earnest 
Canadian. 


Rental  of  Montreal  Conduits 

Judgment  has  been  reserved  in  an  appeal  to  the  Appeal 
Court  of  the  King's  Bench,  Montreal,  from  a  decision  df  the 
chairman  of  the  Quebec  Public  Utilities  Commission  relat- 
ing to  the  rental  of  the  Montreal  underground  conduits.  The 
appeal  was  by  the  Montreal  Light,  Heat  and  Power  Com- 
pany, who  desired  the  maintenance  of  a  decision  by  the 
Electrical  Commission,  which  had  been  reversed  Ijy  the 
chairman  of  the  Utilities  Commission  on  an  appeal  by  the 
city.  The  question  at  issue  was  the  1)a^^is  on  which  rentals 
.should  he  charged,  the  Electrical  C(.inniiission,  suj^iported  hy 
the  light  and  power  companies,  holding  that  the  users  were 
liai)Ie  only  for  the  ducts  actually  occupied  or  reserved.  The 
city,  on  the  other  hand,  contended  that  the  decision  (jf  the 
chairman  of  the  Utilities  Commission  was  right  to  llie  effect 
that  the  rentals  ought  to  be  leased  upon  the  cost  of  the  entire 
system,  including  spare  ducts. 


Service  and  Unfailing  Courtesy 

The  Bell  Telephotie  Company,  Montreal,  sent  to  their 
employees  a  special  appeal  to  support  national  registration. 
It  states: 

"The  year  opens  with  hundreds  of  our  fellow-workers 
serving  in  the  trenches  and  in  trailing  camps.  Twenty-six 
of  our  number  have  laid  down  their  lives  for  the  cause.  To 
us  who  remain  behind  the  call  to  service  comes  with  no  less 
insistence  than  to  those  who  have  enlisted.  We.  too,  are 
called  upon  to  serve,  and  our  obligation  at  this  time  is  two- 
fold; 

"First,  as  good  citizens,  those  of  us  who  come  within  the 
terms  of  the  act  should  loyally  support  the  gtn  ernment  in  its 
campaign  for  national  registration  hy  pnmtinl.N-  tilling  in  and 
returnin,g  the  registration  cards  sent  out. 

"Second,  as  loyal  telephone  workers,  all  of  us  shduhl  see 
that  in  our  dealings  with  subscribers  and  the  iniblic  we  are 
courteous,  obliging,  tactful,  considerate.  Every  subscriber 
has  a  right  to  expect  no  less  than  this  from  each  of  us. 

"Let  us  begin  the  year  right  by  cultivating  from  the  start 
the  spirit  of  ser\  ice  and  of  unfailing  courtesy  to  the  puldic." 


The  City  of  Westmount  electric  liglit  de])ariment's  re- 
venue exceeded  the  expenditure  and  pruxisinn  for  deprecia- 
tion, etc.,  for  the  year  ending  Octnl)er,  IDKi.  iiy  tiie  stun  of 

!i;i5,6;;5.40. 
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Britannia  Mining  &  Smelting  Co.  to  Add 
to  Their  Hydro-Electric  Development 

The  Britannia  Mining  and  Smelting  Company,  Ltd..  lia\  c 
recently  completed  plans  for  the  extension  of  their  hydro- 
electric development  on  their  holdings  at  Britannia  Beach, 
Howe  Sound,  about  twenty  miles  northwest  of  Vancou\  er. 
The  present  development,  utilizing  the  waters  of  Britannia 
and  Mineral  Creek  at  various  heads,  is  a  very  complete 
scheme,  and  satisfactory  for  the  present  power  requirements 
of  this  company's  workings  for  the  major  portion  of  the  year. 
A,t  periods  of  low  water,  however,  the  bower  supplj'  from 
hydraulic  sources  is  insufficient,  and  is  supplemented  by  a 
steam  turbine  plant.  There  is  also  a  liability  of  the  water 
supply  becoming  at  times  inadequate  for  use  in  the  concen- 
trating mill.  These  facts  have  led  -the  company  to  secure  the 
water  rights  in  the  next  water  shed  to  the  south  of  l?ritannia 
Creek,  which  is  known  as  "South  Valley." 

The  utilization  of  the  energy  of  this  stream  would  most 
efficiently  have  been  effected  from  a  standpoint  of  total  power 
by  locating  a  power  house  at  sea  level  at  or  near  the  mouth 
of  the  stream  supplying  this  power.  However,  in  view  of  the 
fact  that  the  water  may  be  required  for  use  in  the  concentrat- 
ing mill  at  Britannia  Beach,  and  at  periods  of  low  water 
becomes  almost  invaluable  for  this  purpose,  the  power  from 
this  stream  is  being  developed  by  a  hydro-electric  unit  in  the 
company's  present  power  plant  adjacent  to  the  above-men- 
tioned mill.  The  water  will  be  diverted  from  South  Valley 
River  at  a  suitable  point  where  a  dam  can  readily  be  con- 
structed, and  will  give  approximately  8,)0  feet  static  head  on 
the  waterwhcels  at  Britannia  Beach.  A  pipe  line  some  two 
and  one-half  miles  long  will  be  required  to  convey  this  water 
to  the  power  house.  A  considerable  portion  of  this  pipe  line, 
due  to  the  rugged  character  of  the  country,  will  be  thrcuigh 
tunnels,  and  will  be  of  special  construction. 

Storage  on  this  watershed  will  be  provided  by  the  above- 
mentioned  dam,  l)y  other  dams  located  at  suitable  sites  in  tlic 
valley  above  the  diverting  dam,  and  also  by  the  presence  of 
small  glaciers  in  the  upper  levels  of  the  watershed.  While 
this  storage  will  not  impound  a  very  large  quantity  of  water, 
still,  due  to  the  fairly  high  head  at  which  the  water  is  used 
and  the  fact  that  it  is  also  required  for  ore  dressing,  this  stor- 
age will  be  of  great  value  during  periods  of  minimum  runoff 
on  this  and  the  adjacent  watershed  of  Britannia  Creek. 

The  generating  unit  will  be  located  in  an  extension  of  the 
])resent  Beach  power  house,  and  will  coiisist  of  two  Pelton- 
Doble  impulse  waterwhcels,  each  of  1,850  h.p.  capacity,  driv- 
ing a  2,500  kv.a.  generator,  :!  phase,  GO  cycles,  6, GOO  volts,  720 
r.p.m.,  rated  at  2,000  kw.,  at  80  per  cent,  power  factor.  The 
generator  is  being  built  hy  the  Canadian  Westinghousc  Com- 
pany. The  waterwheel  runners  will  Ijc  nuninted  one  on  each 
end  of  the  generator  shaft,  which  is  extended  for  that  pur- 
pose. Each  waterwheel  runner  is  supplied  willi  water  l)y  two 
needle  nozzles,  one  Pelton  oil  pressure  governor  controlling 
the  four  streams.  Additional  features  include  main  gate 
valves  operated  by  hydraulic  motors,  and  the  control  of  the 
governor  by  an  electric  motor  nioimted  upon  the  governor 
mechanism  and  operated  from  the  generator  switchboard. 
'J'liis  last  feature  will  enable  one  ojjerator,  instead  of  Iwo,  to 
synchronize  this  generator  with  tlie  other  .generators  in  this 
plant,  or  with  the  nearby  steam  ])lanl. 

Tliis  electric  generator,  in  roninidn  with  those  already 
installed,  will  I)e  furnished  witli  its  own  exciter,  and  will  be 
practically  a  duplicate  of  the  two  ])resent  generators  of  like 
capacity  in  this  plant,  which  are  dri\en  l)y  waterwhcels  sup- 
plied with  water  from  Britannia  Creek. 

Flexibility  and  reliability  of  operation  ,irc  being  jxidi'd 
for  in  a  marked  degree  in  this  ])lant,  (hie  to  Ihc  sei-ious  results 
following  interruptions  to  the  i)ower  suiJidy  in  the  mine  and 
other  workings.  For  this  reason  one  of  tlie  present  units  will 
have  alterations  tnade  to  the  waterwheel  eiinipmeiil  to  enable 


ii  to  be  operated  by  either  South  Valley  water  or  water  from 
liritannia  Creek.  Thus  there  will  be  two  units  availaljle  for 
oi)eration  on  eitlier  Britannia  or  South  Valley  water,  as 
required. 

Sufbeicnt  capacity  is  being  installed  so  that  one  tmit  can 
always  be  held  in  reserve  under  the  present  plan  of  operation. 
With  this  end  in  view  each  generator  has  been  supplied  Avith 
its  own  exciter,  simplifying  switching  arrangements  and 
making  the  \arious  units  independent  of  any  central  exciter 
plant.  Should  it  develop  in  future  that  all  units  might  be 
required  to  l)e  regularly  in  operation  at  one  time,  a  central 
exciter  of  suitable  capacity  will  be  installed,  provision  having 
been  made  for  this  machine  in  the  present  layout. 

The  three  generators  are  controlled  by  a  Westinghousc 
generator  voltage  regulator  of  the  latest  type,  embodying  a 
number  of  new  features,  among  others  parallel  operation  of 
exciters  not  being  required. 

This  installation  as  a  whole  is  particularly  interesting  as 
being  the  largest  hydro-electric  power  plant  in  Western.  Can- 
ada su])plying  power  to  one  metal  mine. 


The  Storage,  Handling  and  Filtering  of 
Insulating  Oils 

The  matter  of  storage,  handling,  and  filtering  of  insulat- 
ing oils  has  probably  been  given  too  little  attention  by  many 
of  those  handling  oil-insulated  electrical  apparatus,  for,  even 
though  the  best  grade  of  oil  be  used,  its  purpose  is  partially 
or  wholly  defeated  if  it  is  not  handled  properly.  Insulating- 
oils  are  generally  shipped  either  in  the  tank  with  the  appar- 
atus, in  soldered  tin  cans,  or  in  steel  drums  provided  with 
screw  bungs,  which  are  sealed  before  shipment.  All  oil  in 
drums  that  are  not  sealed  should  be  tested  before  using. 
Drums  should  always  be  placed  on  their  sides  for  storage — 
never  turned  up  on  end,  as  such  a  position  allows  water  to 
collect  in  the  head  around  the  bung.  If  at  all  possible,  it  is 
advisable  to  store  drums  in  a  closed  room;  if  stored  out  of 
doors,  protection  from  the  weather  should  invariably  be  pro- 
vided. 

Too  great  precaution  cannot  be  taken  to  insure  the 
thorough  drying  out  of  all  apparatus  before  filling  with  oil, 
and  during  the  actual  transferring  of  the  oil  from  the  drums 
to  the  tank  every  care  must  be  taken  to  prevent  any  moisture 
getting  into  either  the  oil  or  the  apparatus.  A  drum  of  cold 
oil  when  taken  into  a  warm  room  will  invariably  "sweat,"  and 
the  resulting  moisture  on  the  outer  surface  may  mix  with  the 
oil  as  the  latter  flows  from  the  drum.  Before  breaking  the 
seal  the  drum  should,  therefore,  be  allowed  to  stand  long 
enough  to  reach  room  temperature.  All  vessels  used  for 
transferring  the  oil  should  be  carefully  inspected,  to  see  that 
they  are  absolutely  dry  and  free  from  metallic  or  carbonace- 
ous particles. 

Immediately  before  placing  the  oil  in  the  transformer  or 
.switch  tanks  care  must  be  taken  to  remove  thoroughly  any 
particles  of  foreign  matter,  scale,  etc.,  that  may  have  adhered 
to  the  interior  of  the  drum  too  firmly  to  be  temoved  by  the 
washing  and  drying  the  drum  receives  at  the  oil  refinery 
before  filling,  Init  have  become  loosened  by  the  continual 
swashing  of  the  oil  during  transit.  This  matter  can  be  con- 
veniently removed  by  using  a  funnel  of  large  size,  with  the 
top  completely  covered  with  two  layers  of  any  ordinary- 
finely-woven  cotton  cambric  that  has  been  thoroughly  washed 
and  dried  to  remove  the  sizing,  and  passing  the  oil  through 
this  as  a  filter.  The  oil  will  pass  through  this  filter  more 
rapidly  if  slightly  warm. 

The  thoroughness  with  which  the  filtering  has  been  done 
may  l)e  determined  by  measuring  the  dielectric  strength  of 
tlie  oil  with  a  testing  cup  and  spark  gap.— The  above  is  ex- 
tracted from  a  l)ooklet  on  '•[•"eeder  Voltage  Regulators  and 
Transformer  Apparatus,"  pul)lished  by  the  Westinghousc 
Electric  and  Manufacturing  Company. 
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Observations  at  the  American  Electric  Railway 
Association  Convention,  Held  at  Atlantic 
City,  N.J.,  Recently 

By  Mr.  George  L.  Guy* 

T'(  )\V EK  DI STRT BUTIOX. 
(a)   Revision  of  Specifications  for  Overhead  Crossings  of 
Electric  Light  and  Power  Lines. 

As  tlie  Xational  Joint  Committee  on  Overhead  and  I'n- 
dergroimd  Line  Construction  has  been  considering  this  sub- 
ject for  some  months,  and  as  the  same  committee  has  with- 
held the  final  revision  of  its  specification  until  the  Bureau  of 
Standards  Safety  Code  is  in  niorc  permanent  shape,  it  was 
decided  to  leave  this  matter  open  until  tlie  above-mentioned 
bodies  liad  brought  in  a  final  recommendation. 

(b)  Revision  of  Standard  Stranding  Table. 

The  committee  appointed  on  this  subject  w<:>rked  in  con- 
junction with  a  committee  of  tlie  A.I.E.E.  and  Ijrought  in  a 
recommendation  in  the  form  of  a  revised  table.  The  change 
in  standards  was  thought  necessary  in  order  to  provide  a 
more  varied  classification,  and  in  some  cases  to  cheapen  the 
cost  of  production,  due  to  a  smaller  number  of  wires  in  each 
cable.  As  each  one  of  you  will  have  a  copj'  of  the  A.I.E.E. 
standardization  rules,  and  as  the  revised  tables  will  l)e  pub- 
lished and  accessable,  I  have  not  cnnsidered  it  necessary  to 
reproduce  them.  The  old  standard  stranding  table  enumer- 
ated sizes  up  to  1,10:^,941  cm.  and  in  one  recDiuniendied 
stranding  only.  'J"he  new  tables  standardize  up  to  L'.odo.iiod 
cm.  section,  and  for  three  classes  of  flexibility — standard  con- 
centric, flexible,  and  apparatus  cables.  Some  idea  of  the  rela- 
tive flexibilit}^  of  the  three  classes  may  be  olMained  from  the 
fact  that  a  2,000,000  cm.  concentric  cable  is  made  up  of  91 
wires  having  a  diameter  of  14S.3  mils;  a  flexible  cable  of  equal 
total  cross  section  would  have  703  wires  of  5:!  mils  dia.,  while 
an  apparatus  cable  would  have  2,2.")7  v\Mres  of  ISO. 3  mils  diame- 
ter. It  is  quite  apparent  that  the  standard  concentric  cable 
would  be  suitable  for  aerial  distribution  purposes  only.  By 
standardizing  in  the  proposed  waj''  it  is  thought,  as  such  an 
increase  of  varieties  is  afforded,  that  the  necessity  of  makin.g 
up  special  cables  will  be  obviated. 

vc)  Revision  of  Standard  Specifications  for  Rubber  Insulated 
Wire  and  Cable  for  Power  Distribution  Purposes. 

Tiie  original  speciiication  as  adopted  covering  insulation 
resistance  gave  a  table  of  dividing  temperature  coefficients. 
It  is  apparent  that  to  use  a  dividing  coefficient  is  exactlj'  the 
same  as  using  its  reciprocal  as  a  multiplying  coefficient,  and 
much  more  expeditious.  Further,  the  original  table  gave 
maximum  and  minimum  coefficients  for  each  degree  of  com- 
mercial temperature.  Considerations  of  quality  demand  that 
the  insulation  resistance  shall  not  vary  too  much  with  tem- 
perat'ure.  On  the  other  hand,  the  necessity  of  preventing  the 
manufacturer  from  making  his  megohms  high  by  arbitrarily 
assuming  a  small  variation  with  temperature,  demands  that 
the  insulation  resistance  shall  not  be  assumed  to  vary  too 

*  Electric  Engineer  to  the  Manitoba  Public  Utilities  Commission. 


little  with  temperature.  .\s  a  compromise  between  these  c<3n- 
Ificting  requirements  it  was  decided  to  make  the  cocfllicients 
constant.  It  was  also  decided  to  use  the  multiplyins  coefli- 
cient  in  preference  to  the  dividin.g. 

Lead  Sheath. 

The  original  standard  specifications  provided  only  three 
thicknesses  of  lead  sheaths  for  all  the  \arious  cables.  It 
called  for  %  in.  thickness  on  cables  up  to  2,000  mils;  9/64  in. 
on  those  up  to  2,699  mils,  and  5/33  in.  on  all  larger  than  3,699 
mils.  The  recommended  thicknesses  were  altered  in  accord- 
ance with  the  following  table: 

Diam.  of  Core  in  Inches. 

0—0.399   4/04  inch 

0. .-300—0.699   .5/64  " 

0.700—1.249   G/64  " 

1.250—1.999   7/64  " 

3.000—2.699   8/64  " 

2.700  and  over   9/64  " 

Clause  33  of  section  5  of  Standa-rd  Specifications  would 
therefore  read:  "If  the  wire  or  cable  is  to  be  furnished  with  a 
lead  sheath  instead  of  an  outer  covering  of  braid,  as  provided 
in  the  preceding  paragraph,  there  shall  be  tightly  formed 
about  the  core,  i.e.,  internal  diameter  of  the  lead  sheath,  a  lead 
sheath  of  uniform  thickness,  not  less  than  that  indicated  in 
the  above  table." 

Various  rules  of  the  .V.I.E.E.  came  up  for  discussion. 
These  i)crtained  to  the  terminology  of  standard  wires  and 
cables,  rating  and  performance  of  lightning  arresters,  stan- 
dards for  electric  ''ailways,  tliird-rail  systems,  and  standards 
for  teleidiony  and  telegraphj-. 

In  no  case  was  there  put  forward  in  the  opinion  of  the 
meeting  any  imprcivement  in  these  rules,  with  the  exception 
of  the  definition  of  the  .gauge  of  third  rail.  The  A.I.E.E. 
.Standardization  Rules  define  it  as  follows: 

"Tlie  distance,  measured  parallel  to  the  plane  of  running 
rails,  Ijetween  tlie  gauge  line  of  the  nearer  track  rail  and  the 
inside  gauge  line  of  the  contact  surface  of  the  third  rail." 
The  A.E.R..Al.  definition  proposed  is  as  follows: 
"Distance  measured  parallel  to  plane  of  top  of  both  run- 
ning rails  lietween  gauge  of  nearest  running  rail  and  inside 
.gauge  line  of  third  rail." 

The  latter  seems  preferable,  because  it  mentions  the 
]dane  of  the  top  of  l^oth  running  rails  and  liecause  the  words 
"contact  surface"  seem  superfluous. 

Specifications  for  reinforced  concrete  poles  and  overhead 
line  material  were  drafted  and  approved  for  use  of  the  asso- 
ciation, ft  is  unnecessary  to  go  into  detail  in  these  papers, 
as  no  doubt  tlie  same  will  be  printed  and  made  .available  for 
anyone  particularly  interested. 

Engineering  Accounting. 

Speaking  generally  of  this  discussion,  the  first  principle 
involved  was  the  advisability  of  including  overhead  expenses 
in  with  interdepartmental  charges.  The  consensus  of  opinion 
was  that  overhead  expense  should  be  included,  because  of  the 
great  desirability  of  having  an  understanding  of  the  true  cost 
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of  work  as  a  basis  of  comparison  with  work  done  outside. 
However,  on  account  of  the  likelihood  of  disturbing  the 
accuracy  of  the  records  it  was  finally  decided  inadvisable  to 
enter  such  charges.  In  the  writer's  opinion,  such  direct 
supervision  over  each  department  as  can  be  definitely 
charged  to  that  department,  together  with  depreciation  of 
particular  plant  in  that  department,  should  be  charged,  leav- 
ing only  general  management,  supervision,  interest,  taxes, 
insurance,  and  profit  to  be  distributed  over  the  utility  as  a 
whole. 

It  was  gratifying  to  the  writer  to  find  the  committee  of 
tlie  A.E.1\.A.  recommending  the  use  of  a  continuous  inven- 
tory similar  to  that  prescribed  by  the  Manitoba  Public  Utili- 
ties Commission.  Tliere  were  no  members  pre.sent  who 
would  not  admit  its  value,  though  the  majority  appeaired 
afraid  such  a  system  would  be  too  elaborate  and  costly.  The 
Federal  Railway  Commission  of  the  United  States  and  many 
state  and  tax  commissions  require  such  detail  as  to  cost  and 
present  value  of  the  various  units  of  property  that  it  is  gen- 
erally cheaper  to  keep  the  continuous  inventory  than  to  be 
investigating  from  time  to  time  the  information  on  each 
component  part. 

The  continuous  inventory  shows  at  all  times  the  cost  and 
present  value  of  all  the  various  units  of  railway  property. 
The  two  operating  costs,  without  which  no  man  can  truly 
know  the  financial  status  or  operating  efficiency  of  any  pro- 
])erty,  are  interest  on  the  investment  and  depreciation.  How 
are  these  costs  to  be  figured  if  the  detailed  investment  is  not 
known?  Further,  in  cases  of  insurance  and  checking  of 
assessments  for  taxation  the  present  value  of  property  units 
is  invaluable.  Other  reasons  advanced  are  its  use  in  rate 
cases,  for  the  issuance  of  securities,  and  for  public  informa- 
tion. Again,  the  true,. actual  cost  gf  electric  railway  service 
in  any  locality  cannot  be  determined  without  accurate  infor- 
mation of  this  cliaracter.  With  the  age,  depreciation,  and 
present  value  given  of  all  property  units  as  listed  in  the  in- 
\entory  valualile  information  is  at  hand  for  determining  the 
proper  sums  to  lie  set  aside  for  depreciation  and  disclosing 
where  replacements  are  urgent  or  likely  to  be  necessary  in 
the  near  future.  With  such  information  at  hand  it  becomes 
possible  to  forecast  accurately  what  the  maintenance  costs 
should  be  for  succeeding  years.  JJy  calculating-  the  weighted 
age  of  property  units  it  is  possible  to  interpret  the  mainten- 
ance accounts  witli  greater  accuracy,  and  there  is  thus  pro- 
vided a  gauge  for  checking  operating  eft'icienc\ . 

It  is  liardly  jjossible  to  show  at  this  time  the  different 
forms  recommended.  Suffice  to  say  that  each  unit  of  pro- 
l)erty  is  indexed,  date  property  came  into  existence,  number 
of  similar  imits,  original  cost,  expectancy  of  life,  annual  de- 
l^reciation,  value  at  end  of  each  year,  present  value,  better- 
ments or  additions,  and  corrected  present  value.  In  this  way 
the  history  of  each  unit  is  kept,  and  it  is  possilile  at  all  times 
to  know  jirccisely  the  value  of  the  property. 

Block  Signals  and  Highway  Crossing  Protection. 
Lengthy  consideration  was  given  the  subject  of  block 
signalling,  especially  with  reference  to  standardizing  its  de- 
sign, relative  location  and  operation  for  int.erurban  and  urban 
electric  and  electric  and  steam  railroads.  It  will  be  at  once 
apparent  to  a  casual  obser.ver  what  advantage  it  would  be  to 
have  tlieui  all  uniform  in  operation.  Motormen  changing 
from  one  s\>U  in  to  another  would  likely  read  the  sTgnal  as  he 
liad  l)een  used  to.  and  if  any  difference  in  interpretation  were 
used  a  wrong  understanding  would  be  had,  with  a  possibility 
of  accident. 

The  following  requisites  of  installation  were  adopted: 
1.  Signals  of  prescribed  form  (design  submitted,  but  not 
obtained),  the  indications  given  being  in  not  more  than  three 
positions,  Ijy  lights  of  prescribed  color,  or  both.  The  hori- 
zontal position  of  the  target  indicates  "stop."  A  red  lamp 
signal  has  the  same  meaning.    When  the  target  is  in  an  in- 


clined position  of  45  degrees  upward  it  indicates  "caution"; 
a  3'ellow  lamp  having  the  same  significance;  with  the  target 
vertically  upward  it  indicates  "proceed";  a  green  lamp  having 
the  same  meaning. 

'  2.  The  apparatus  so  constructed  that  the  failure  of  any 
part  controlling  the  operation  of  a  signal  will  cause  it  to  dis- 
play its  most  restrictive  indication. 

3.  Signals  located  preferal)ly  over  or  upon  the  right  of 
adjoining  track  to  which  they  refer. 

4.  Semaphore  arms  that  govern,  displayed  to  the  left  of 
the  signal  mast,  as  seen  from  an  approaching  train.  ■ 

5.  Continuous  track  circuits. 

6.  Signal  connections  and  operating  mechanisms  so  ar- 
ranged that  a  home  block  signal  will  display  the  stop  incjica- 
tion  after  tlie  front  of  a  train  shall  have  passed  it. 

7.  Switches  in  the  main  track  so  connected  with  the  block 
signals  that  the  home  block  signal  in  the  direction  of  ap- 
proaching trains  will  display  the  stop  indications  when  the 
switch  is  not  set  for  the  main  track. 

The  following  recommendations  were  made  with  refer- 
ence to  protective  signals  at  highway  crossings: 

1.  Any  device  designed  for  the  protection  of  the  public 
at  railway  crossings  that  depends  wholly  upon  tlie  public 
observation  of  it  to  accomplisli  the  end  sought  should  be 
conspicuously  located  and  readily  visible  at  a  considerable 
distance  from  the  point  of  danger. 

2.  It  should  appeal  to  both  the  sense  of  sight  -and  of 
hearing,  both  by  day  and  hy  night,  to  meet  defects  in  these 
senses  of  many  of  those  for  whose  protection  it  is  intended. 

3.  Its  danger  warning  should  be  such  as  to  excite  by  its 
contrast  with  other  sounds  or  ol^jects  an  immediate  alertness 
in  those  not  conscious  of  approaching  danger,  however  much 
they  may  he  absorbed  in  the  observance  of  other  things  at 
the  same  time. 

4.  It  should  be  of  simple  design,  capable  of  continual 
operation  over  long  periods  without- attention. 

5.  It  should  be  free  from  interference  by  tliose  mali- 
ciously inclined,  by  the  elements,  and  1)}'  extreiue  tempera- 
ture changes. 

6.  It  should  permit  of  a  material  A  ariation  in  potential  of 
the  energy  by  which  it  is  operated  witliout  af¥ecting  the  relia- 
bility of  its  action  or  the  distinctness  of^  the  warning  it  pro- 
duces. 

7.  It  should  be  as  reasonalile  in  lirst  cost  and  in  main- 
tenance as  the  character  of  the  service  it  is  to  render  and  the 
variety  of  conditions  it  must  operate  under  will  permit. 

8.  If  electricallj-  operated  it  sliould  be  adapted  to  bt- 
operative  by,  either  a.c.  or  d.c.  energy  of  any  potential  or 
frequency  that  conditions  mny  justify  the  use  of  in  this  ser- 
vice. 

9.  It  should  be  so  arranged  that,  if  thought  desirable,  in- 
dications to  the  motorman  of  approacliing  cars  can  be  given 
to  show  if  the  device  is  operating  properly. 

10.  It  should  ht  so  designed  that  the  failure  in  one  part 
of  the  signal  mechanism  will  not  affect  the  other  forms  of  in- 
dication. 

One-Man  Car  Operation. 

There  seems  tii  be  a  general  agreement  that  one-mau 
cars  are  not  suitable  for  operation  where  traffic  congestion  is 
great  and  where  considerable  loading  and  unloading  of  cars 
takes  place.  In  such  cases  the  motorman's  attention  is  re- 
quired in  the  operation  of  the  car  to  avoid  accidents  and  delay 
resulting  from  tratfic  interference,  and  the  additional  duties 
of  issuing  and  receiving  transfers  and  colk-cting  fares  would 
seriously  delay  the  schedules. 

in  competition  with  jitneys,  the  principa-1  advantage  of 
the  one-man  car  from  the  standpoint  of  (he  iiublic  is  the 
greater  frecptency,  reliability  and  conxenience  of  the  service. 
It  is  ob\ious  that  there  is  a  saving  in  fixed  eliarges,  as  the 
capital  in\('sti-d  per  ear  is  less,  the  wei.glit  lieing  less,  the  cost 
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,jf  power  will  be  decreased,  and  the  cost  of  operation  of  tbe 
.•ar  will  be  cut  in  two.  Outside  of  residential  districts,  when 
very  light  traffic  exists  it  would  be  necessary  to  increase  the 
number  of  cars  to  accommodate  the  travelling  public,  so  it  is 
extremely  difficult  to  estimate  with  any  degree  of  accuracy 
what  the  ultimate  saving  may  he.  It  can  only  be  ascertained 
by  a  study  of  the  conditions  under  which  the  one-man  car  is 
to  be  operated.  It  seems  to  the  writer  that  these  cars  are 
especially  suitable  for  night  traffic.  If  these  were  used  on 
feeder  and  suburban  districts  during  the  day  and  over  the 
main  thoroughfares  during  the  night,  say  from  11  o'clock  till 
2,  that  they  would  prove  economical,  besides  being  able  to 
aflforri  a  more  frequent  and  satisfactory  night  service. 
POWER  GENERATION, 
(a)  Revision  of  Standards. 

Many  of  the  A.I.E.E.  standardization  rules  were  brought 
up  for  discussion.  Among  the  more  important  recommenda- 
tions made  were  as  follows: 

1.  That  the  thermal  limit  of  electrical  machinery  be  put 
on  the  basis  of  "ultimate  temperature"  and  not  "temperature 
rise,"  and  that  these  ultimate  temperatures  are  respectively  95 
degrees  Cent.,  105  degrees  Cent.,  and  125  degrees  Cent,  for 
the  various  classes  of  insulating  materials,  with  specified  cor- 
rections based  on  the  method  of  measurement.  The  class  of 
insulation  having  the  lowest  temperature  limit  would  include 
cotton,  silk,  paper,  etc.,  untreated.  The  intermediate  limit 
would  include  the  same  substances  when  treated  or  when 
immersed  in  oil.  The  highest  limit  would  apply  to  mica, 
asbestos,  and  similar  heat-resisting  materials  employing  a 
binder  for  structural  purposes.  The  above  limits  would  be 
modified  with  respect  to  the  mode  of  measurement  of  the 
temperature.  Deduction  from  the  ultimate  temperature  of 
15  degrees  would  be  made  if  temperature  were  measured  by 
thermometers,  10  degrees  C.  if  measured  by  resistance 
method,  and  5  to  10  degrees  C.  if  measured  by  imbedded  tem- 
perature detectors.  I  believe  the  above  to  be  a  step  in  the 
right  direction,  as.  according  to  the  A.I.E.E.  rules,  the  limit 
is  measured  by  a  rise  of  so  many  degrees  (25  degrees  for 
most  machinery)  above  ambient  temperature.  The  ambient 
temperature  varies  so  widely  and  in  some  cases  is  so  high 
that  a  further  rise  of  temperature  might  endanger  the  life  of 
the  machine. 

Another  recommended  change  was  to  the  effect  that 
lightning  arresters  be  rated  according  to  the  minimum  volt- 
age at  which  they  discharge,  and  in  terms  of  a  minimum  and 
maximum  percentage  range  of  the  normal  voltage  of  the 
circuit  they  protect.  I  do  not  believe  this  will  be  feasible,  as 
the  minimum  A'oltage  of  discharge  varies  widely  with  the 
wave  shape  of  the  impressed  voltages,  the  nature  of  the  front 
of  the  wave,  and  the  frequency.  Surges,  static  discharges, 
and  lightning  vary  in  rapidity  of  oscillations  and  voltage 
through  such  tremendous  limits  that  a  name  plate  rating 
would  probably  lead  to  considerable  trouble.  High  frequency 
discharges  would  jump  a  much  smaller  gap  than  ordinary 
commercial  frequencies  of  similar  voltage,  in  which  case  an 
arrester  set  for  a  line  voltage  and  frequency  would  be  much 
ton  sensitive  to  give  satisfaction  in  operation. 

It  was  also  recommended  that  the  momentary  commuta- 
tion limit  on  continuously  rated  machines  be  not  less  than 
200  per  cent,  of  the  continuous  rating  in  amperes  instead  of 
150  per  cent.  It  seems  to  the  writer  that  this  requirement  will 
merely  raise  the  continuous  rating  of  the  machine.  From 
treatises  on  machine  design  there  appears  to  be  a  practical 
limit  to  the  commutation  correction  by  interpoles  for  any 
sized  frame  without  disturbing  the  commutation  at  normal 
loads. 

The  introduction  of  the  commutating  pole  into  the  design 
of  synchronous  converters  has  so  greatly  extended  the  per- 
missible commutating  limits  that  much  higher  speeds  and 
correspondingly  greater  kilowatt  capacities  per  pole  have 


lieen  made  possiljle.  Commutation  has  in  alnuist  all  cases, 
and  particularly  witli  00-cycle  apparatus,  l)een  the  limiting 
factor  in  rating  the  capacity  of  those  machines.  The  use  of 
nie  commutating  pole  has  been  supplemented  by  improved 
quality  in  Ijrushes  ]3ermitting  higher  densities  in  amperes  per 
square  inch.  Along  with  these  improvements  in  commuta- 
tion have  come  other  refinements  in  design,  such  as  better 
quality  of  iron,  permitting  greater  flux  densities,  improved 
methods  of  ventilation,  employing  the  cooling  effect  of  large 
quantities  of  air  automatically  driven  through  the  windings  of 
the  machine  by  its  rotation,  and  the  use  of  better  grades  of 
heat-resisting  insulation.  The^  designing  engineer  is  working 
consistently  along  every  line  for  improvements  in  construc- 
tion, operating,  and  lasting  methods,  and  has,  no  doubt,  ac- 
complished his  utmost  in  commutation  at  the  present  state  of 
the  art.  It  will  be  for  he  designing  engineer  o  state  what  limit 
of  commutation  can  be  obtained  with  satisfactory  construc- 
tion and  operation. 

At  this  point  specifications  covering  material,  workman- 
.ship,  and  design  of  special  work  and  general  track  construc- 
tion were  considered.  On  account  of  the  voluminous  detail 
.of  this  work  and  the  fact  that  it  will  be  of  little  general  inter- 
est, no  consideration  will  be  given  the  subject  here,  with  the 
exception  of  the  treating  of  ties,  poles,  and  crossarms.  Infor- 
mation elicited  from  numerous  utilities  brought  out  (he  fact 
that  treating  ties  increased  their  life  from  six  to  seven  years 
untreated  to  fifteen  to  twenty  years  treated.  The  annua! 
charges  after  treating  would  be  reduced  from  12  to  X'>  1/?,  per 
cent.,  which  is  a  great  consideration.  The  average  life  of 
poles  would  be  increased  from  fourteen  to  thirty  years,  reduc- 
ing the  annual  charges  by  about  r!7;/  per  cent.,  after  consider- 
ing the  cost  of  butt  treatment  of  cedar  poles.  The  average 
life  of  fir  crossarms  would  l)c  increased  from  fifteen  years  to 
about  twenty  years,  reducing  the  annlial  charges  by  about  12 
per  cent.  The  most  satisfactory  treatment  was  thought  to  be 
dipi)ing  in  creosote  in  open  tanks.  Experience  proved  that 
tliere  was  no  advantage  in  the  fnll-eell  creosote  pressure  treat- 
ment, which  cost  over  100  per  cent,  more  to  treat.  The  best 
creosote  oil  to  use  is  covered  by  the  following  specifications: 

"The  oil  used  shall  be  the  best  obtainable  grade  of  coal- 
tar  creosote;  that  it  shall  be  a  pure  product,  obtained  from 
coal  gas  tar  or  coke  oven  tar,  and  shall  be  free  from  any  tar, 
oil,  or  residue.  It  shall  be  completely  liquid  at  ;!8  degrees 
Cent.,  having  a  specific  gravity  at  that  temperature  of  lO.!." 

A  paper  was  read  on  "Heavj^  Electric  Traction,"  which 
was  merely  a  compilation  of  statistics  on  modern  electric 
locomotives,  covering  both  American  and  European  practice. 
The  statistics  shown  seemed  to  show  that  every  operating 
company  had  a  design  of  its  own,  specially  suited  to  local 
conditions.  Every  system  of  power  service  was  employed — 
two-phase,  three-phase,  single-phase,  d.c.  and  combinations 
of  single-phase  a.c.  and  d.c.  There  was  nothing  to  indicate 
tliat  tlicre  was  any  tendency  to  adopt  anj^  particular  system, 
weight,  speed,  voltage,  or  frequenc)-. 

Other  papers  were  read  on  buildings  and  structures,  dis- 
cussing specifications  covering  construction,  public  relations, 
and  even  on  the  operation  of  motor  vehicles — the  commonly 
called  jitney  being  a  member  of  that  class.  It  seems  strange 
to  remark  that  all  were  of  one  accord  as  to  the  life  of  the 
jitne3^  and  figures  were  given  showing  tliat  it  would  be  im- 
possible for  them  to  continue,  as  they  operated  at  a  los.s. 
Gasoline,  according  to  the  statistics,  cost  19c,  yet  it  is  mar- 
vellous to  note  that  the\'  are  still  running  witli  gasoline  at  -ICc. 

EX  HI  P.  ITS. 

While  the  papers  were  interesting  and  instructive,  the 
exhibition  seemed  to  practicallj-  dri\  e  home  more  ideas  of  late 
development  in  design  and  equipment  than  would  be  absorbed 
from  papers  and  discussions.  The  latter  dealt  theoretically 
foV  most  part,  while  the  former  showed  the  I'ractical  side. 
The  i'xiiil)its  showed  the  keen,  luiliring  interest  the  manufac- 
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turer  lias  taken  in  working  out  the  problems  of  bettering  tlie 
conditions  and  solving  the  problems  pf  the  operating  com- 
panies. There  was  hardly  an  article  which  goes  into  service 
in  the  equipping  of  electric  railway  systems  which  was  not 
exhibited.  At  one  booth  there  was  nothing  else  exhi1)ite(l 
but  a  patented  self-spreading  cotter  pin,  while  another  ex- 
hibit was  a  complete  one-man  operated  car.  It  would  be 
impossible  to  describe  any  great  number  of  the  exhibits,  so  a 
few  which  impressed  the  .writer  most  will  be  selected. 

Prol)ably  the  most  striking  development  is  that  in  railway 
motors.  It  seems  strange  to  relate,  but  nevertheless  it  is  an 
actual  fact  that  it  is  only  within  the  last  two  or  three  years 
that  railway  companies  have  begun  to  realize  the  value  ol 
lightweight  equipment.  Reduction  in  weight  reduces  main 
tenance  and  repairs  on  track  and  special  work.  It  also  reduces 
the  power  required  for  operation.  More  especially  is  this 
true  at  starting.  The  standard  single-end  car  used  by  the 
Winnipeg-  Electric  Railway  Companjr,  weighing  about  26  tons 
light,  is  equipped  with  four  .37^  h.p.  motors,  making  a  total 
of  150  h.p.  nominal  rating.  On  starting  on  level  tangent  track 
with  four  seconds  stop  on  each  notch  of  a  K6  controller  (cor  - 
responds to  uniform  acceleration  of  2.7  miles  per  hour  per 
second)  tJiese  motors  are  called  on  for  a  combined  mechani- 
cal output  of  235-340  h.p.  After  coming  up  to  full  speed  the 
required  power  drops  down  to  approximately  40  h.p.  It 
requires  a  distance  of  about  three  and  a  half  chy  blocks 
(2G5  fei't  )  in  which  to  bring  a  car  up  to  free  running  or  full 
speed.  It  is  quite  apparent,  then,  especially  in  rush  hour  traf- 
fic, Avith  cars  stopping  at  ever}^  other  block,  that  cars  seldom 
get  up  to  full  speed.  This  means  that  the  motors  are  doing 
work  for  most  of  the  time  of  motion  in  accelerating  the  car 
requiring  considerable  power.  This  power  is  directly  propor- 
tional to  the  mass,  the  energy  of  acceleration  b-eing  equal  to 
m  sV2=w  s'/'il  in  foot  pounds.  Therefore,  by  reducing  the 
weight  of  cars  the  starting  energy  is  reduced  in  proportion, 
therel)y  making  a  direct  saving  in  cost  of  operation.  To  meet 
the  demand  for  light  equipment  the  manufacturers  have  de- 
veloped motors  wliich  cut  the  old  weights  of  equal  capacity 
motors  in  two. 

The  Westinghousc  "Wee"  motor  is  desig-ned  especially 
tor  the  small,  one-man  cars.  It  is  rated  at  25  h.p.,  600  volts, 
a  weight  of  890  pounds.  The  service  rating  is  higher  than 
that  of  the  old  :!5  h.p.  motor  and  yet  the  weight  is  less  than 
half.    Tile  factors  effecting  development  are: 

1.  The  use  of  interpoles,  improving  commutation,  which 
with  healing  limits  the  capacity  of  a  direct-current  machine. 

2.  Forced  ventilation  dissipating  the  heat  rapidl}-. 
Improved  quality  of  silicon  steel,  wliich  permits  of 

higli  ihix  densities. 

Other  capacities,  40  Ii.p.,  or  "Baljy  Motor,"  M-i>r>  and  D.i, 
weighing  respectively  ]  ,700-2, 325-2, 700  and  3,125  jjoimds. 

The  General  Electric  (  ompany  have  also  put  out  a  simi- 
lar line.  The  G.  E.  258  corresponds  to  the  Wee  Motor  No. 
506.  It  lias  a  rating  of  25  h.p.  for  one  hour,  at  600  volts,  and 
a  weight  ccjmplete  of  885  pounds.  One  of  these  motors  was 
on  exhibition  in  operation  in  a  tank,  with  a  stream  of  water 
playing  on  (he  ventilation  (hicts,  ajiparently  unharmed. 

There 'is  a  difference  in  design  between  the  two  manu- 
faclurer's  above  noted.  .The  G.  E.  Company  make  use  of  a 
four  inlerpole  symmetrical  layout,  while  the  Westinghouse 
omit  oiu-  interpole,  on  the  side  next  to  the  journal  box  lugs. 
As  tin;  abo\'e  armature  is  series  wound,  compensation  for  this 
omission  is  made  l)y  increasing  prf)portionately  the  field  on 
the  otiier  three  jioles.  This  construction  permits  of  lianging 
tile  motor  immediately  adjacent  to  the  axle,  saving  space,  in- 
creasing weight  on  the  driving  wheels,  and  making  all  parts 
of  the  motor  readily  disassembled.  It  should  be  noted,  also, 
that  lliis  lightweight  design  of  motors  is  made  in  a  I)ox 
frame  type,  and  not  si)lit  frame,  as  was  the  case  in  the  older 
motors. 


Another  development  worthy  of  notice  is  that  in  control 
apparatus.  The  Westinghouse  Company  have  developed  what 
is  known  as  the  H.  L.  and  H.  L.  D.  types  of  electro-pneumatic 
control.  These  are  used  on  city,  interurban,  subway,  or  ele- 
vated railroads.  It  permits  all  main  power  circuits  and  cir- 
cuit-breaking devices  to  be  removed  from  the  platform  and 
located  beneath  the  floor,  thus  economizing  space  and  remov- 
ing a  source  of  danger  and  accident  from  the  public.  This  is 
especiall}'^  necessary  on  cars  with  front  exists,  or  where  the 
public  is  allowed  to  stand  in  the  front  vestibule.  Only  a 
master  controller  with  very  small  currents  is' used  by  the 
motorman.  This  master  controller  operates  the  reverser. 
main  switch,  and  contactors  encased  underneath  the  car.  The 
small  control  currents  operate  air  valves  connected  to  cylin- 
ders and  plungers  which  open  and  close  the  contactors.  Each 
contactor  is  opened  and  closed  with  a  quick  make  and  break, 
and  is  held  open  or  closed  by  a  force  of  approximately  100 
pounds.  Another  advantage  of  this  system  is  that  motormen 
cannot  plug  the  motors — i.e.,  throw  the  controller  handle 
around  too  quickly,  so  as  to  jerk  the  car  ahead,  much  to  the 
discomfort  of  passengers.  He  may  throw  the  master  control 
handle  around,  but  in  the  construction  an  adjustable  time- 
limiting  device  requires  a  predetermined  interval  of  time  be- 
tween the  closing  of  successive  contactors,  thereby  ensuring 
a  uniform,  steady  acceleration.  The  G.  E.  Company  have  de- 
veloped their  type  M  control  to  obtain  similar  results  to  the 
above  in  their  type  R.  C.  lOA  system.  The  G.  E.  Compan\' 
operate  the  contactors  by  solenoids. 

The  Lackawanna  Steel  Company,  Buffalo,  exhibited  an 
improved  rail  joint  which  should  prove  serviceable.  Two 
plates  are  shown  of  it.  Suspended  rail  joints  are  centered 
over  a  base  plate  which  has  the  sides  turned  down  or  up. 
The  sides  act  as  braces,  making  the  surface  rigid.  Strap  or 
standard  fish-plates  can  be  used  to  give  the  rails  extra  sup- 
port in  alignment.  The  base  plate  is  brazed  to  the  bottom 
fianges  of  the  rail,  making  one  continuous  metallic  connec- 
tion throughout.  The  joint  can  be  made  with  the  aid  of  a 
portable  oxy-acetylene  welder,  many  forms  in  actual  opera- 
tion being  exhibited.  Any  desired  conductivit}^  or  stability 
can  be  obtained  by  simply  adding  sufficient  spelter  to  build 
up  the  joint.  With  the  high  cost  of  copper  and  continual 
theft  of  bonds,  and  the  usual  joint  resistance,  this  joint  should 
be  very  economical  and  satisfactory,  both  from  a  track  main- 
tenance and  electrolysis  standpoint. 

While  almost  every  conceivable  appliance  for  use  with 
railway  systems,  such  as  compressors,  trucks,  v'atent  door 
tickets,  registers,  signal  lamps,  ventilators,  meters,  wires  and 
cables,  couplers,  ball  bearings,  repair  trucks  and  wagons, 
trackwork  materials,  sanitary  seats,  strap  hangers,  air  and 
mechanical  retrievers,  brakes,  heaters,  etc.,  covering  acres  of 
floor  space  were  exhibited,  it  is  impossible  to  even  refer  to 
any  except  those  worthy  of  special  mention.  Many  new  ap- 
pliances that  were  merly  fads  and  unw;orthy  of  serious  con- 
sideration were  displayed.  Standard  materials,  however,  com- 
prised the  major  part  of  the  exhibition. 

There  is  but  one  more  matter  of  which  I  will  speak,  and 
in  which  marked  development  has  taken  place.  This  is  the 
latest  process  for  the  manufacture  of  steel  wheels  and  heat- 
treated  gears  and  pinions.  The  former  is  a  cast  steel,  coni- 
l)ined  with  manganese  in  the  tread  and  plunge  i)ortion,  \v\{h 
a  dustile  steel  plate  and  hub.  Samples  t)f  wheels  were  ex- 
hibited sawn  transversely  from  the  periphery  to  the  centre. 
These  were  then  bent  in  various  shapes  under  tremendous 
pressure.  Such  material  would  obviate  the  not  unusiial 
breaking  of  flanges  with  the  incident  derailin,g  of  the  car. 

The  method  by  which  the  two  kinds  of  steel  are  incor- 
l)orated  is  of  special  interest.  The  mould  is  revolved  while 
liouring,  and  the  first  metal  entering  is  treated  with  fcrro- 
nianganese  during  its  passage  from  the  ladle  into  the  mould. 
It  is  then  thrown  to  the  tread_and  flange  liy  centrifugal  action. 
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calculated  on  the  basis  of  the  information 
contained  in  the  upper  curxx-. 
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As  the  pouring  continues  the  manganese  steel  rim  gradually 
blends  into  the  ductile  steel  plate  and  hub  by  tapering  of  the 
ferro-manganese  treatment.  After  casting,  the  treads  are 
ground  to  contour.  Records  of  these  in  use  indicate  an  aver- 
age life  of  four  times  the  cast-iron  wheel,  with  decreased  cost 
of  maintenance.  It  was  stated  that  the  coefficient  of  friction 
between  this  wheel  and  A.S.C.E.  specification  80-pound  rail  is 
over  9  per  cent,  higher  than  with  the  ordinary  cast-iron 
wheel.  This  quality  would  be  a  decided  advantage  in  starting- 
accelerations  and  braking,  as  it  reduces  the  amount  of  wheel 
slippage. 

With  regard  to  heat-treated  gears,  both  solid  and  flexible 
'were  displayed,  and  under  actual  test.  The  heat  treatment 
produces  gearing  that  has  the  greatest  possible  wearing- 
quality,  combined  with  strength  and  toughness.  The  heat 
treatment  consists  in  heating  to  the  proiter  temijerature  in  a 
furnace  in  which  the  heat  is  uniformly  controlled,  and  cooling 
by  quenching  in  a  solution,  the  composition  of  which  varies 
with  the  grade  of  steel  and  the  results  to  be  obtained.  This 


process  imparts  a  high  tensile  strength,  elasticity,  structure, 
relinement,  and  surface  hardness.  After  the  treatment,  or 
even  during  the  process,  the  hardness  of  each  piece  is  deter- 
mined either  by  the  Brinell  or  Scleroscope  methods,  to  insure 
each  being  brought  to  exactly  the  predetermined  hardness. 
Both  these  instruments  were  shown  in  actual  test  of  parts  at 
the  exhibition. 


Quebec  Railway  Increases 

A  report  from  Quebec  states  that  substantial  increases 
were  made  in  the  traffic  of  the  Quebec  Railway.  Light,  Heat, 
and  Power  Company  and  of  the  Montmorency  division  dur- 
ing the  six  months  ending  December  ;!1.  The  number  of  pas- 
sengers carried  on  the  city  lines  from  July  1  to  December  31 
was  7,,S96,331,  an  increase  of  829,710,  as  compared  with  the 
corresponding-  period  in  1915.  The  Montmorencj'  division 
figures  are:  1916,  six  months,  1,300,214,  an  increase  of  156,411, 
making  a  total  increase  in  the  con-ipany's  tramway's  traffic  of 
nearly  a  million  passengers. 
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The  Fire  Hazard  of  Electric  Irons— Contractors 
will  help  the  Electrical  Industry  most  by 
Emphasizing  the  Necessity  for  Caution 
in  the  use  of  all  Electric  Devices 

The  National  Firt  I'rotection  Association  recently  sent 
out  an  illustrated  bulletin  drawing  attention  to  the  fire  hazard 
necessarily  associated  with  the  careless  use  of  electric  irons. 
Unfortunately  the  electric  is  not  yet  as  foolproof  as  it-  is 
convenient,  and  it  is  well  that  users  of  all  electrical  equip- 
ment should  be  advised  of  the  necessity  of  using  a  certain 
amount  of  caution,  which  in  no  way  detracts  from  the  con- 
venience or  usefulness  of  the  articles,  themselves.  The  fol- 
lowing extracts  covering  the  situation  particularly  with 
regard  to  electric  irons  are  taken  from  the  above  mentioned 
bulletin: — 

The  Augusta,  Georgia,  conflagration  of  March,  1916,  in- 
volving a  property  loss  of  over  $4,000,000,  is  believed  to  have 
been  caused  l)y  an  electric  pressing  iron  left  in  circuit  in 
the  dry  goods  store  in  which  the  fire  broke  out  less  than 
thirty  minutes  after  closing. 

Whether  or  not  this  surmise  is  correct,  it  is  obvious 
that  small  fires  easily  become  conflagrations  when  conditions 
are  right,  and  that  among  the  innumerable  fires  occurring 
from  pressing  irons,  both  gas  and  electric,  there  may  at  any 
time  be  one  productive  of  a  fire  of  great  magnitude. 

In  New  York  City  alone  sixteen  fires,  involving  pro- 
perty losses  of  from  $5.00  to  $400,  occurred  in  1914  from 
electric  pressing  irons  which  had  been  left  in  circuit;  and 
twenty-seven  in  191.').  The  191()  budget  of  reports  is  already 
large,  indicating  a  further  increase.  The  appeal  of  the  elec- 
tric i)ressing  iron  is  its  convenience;  it  can  be  attached  to 
any  lamp  socket  in  any  part  of  the  house  or  shop;  Ijut  in 
this  fact  lies  a  large  element  of  its  hazard.  These  irons  are 
found  not  only  in  the  home,  but  also  in  many  manufacturing 
or  mercantile  establishments,  and  the  fires  usually  start  from 
irons  whicli  have  carelessly  been  left  with  the  current  on. 
Sometimes  where  irons  are  left  connected,  the  current  is 
turned  on  the  circuit  unknowingly  by  some  person.  Usual- 
ly any  combustible  material  in  contact  with  the  iron  ignites. 
Following  is  a  typical  form  of  fire  report: 

This  fire  was  caused  by  an  ilectric  ])ressing  iron  being 
left  unattended  and  connected  to  the  circuit.  Fire  com- 
municated to  the  wooden  talile  on  which  the  iron  was 
used,  then,  to  the  building.  The  loss  amounted  to  $70. .'iO  on 
the  building  and  $17  on  the  contents.  The  lire  was  exting- 
uished by  the  fire  department  with  chemical  fire  ext inguislu  i  s 

Manufacturers,  electricians  and  fire  inspectors  have  long 
been  aware  of  this  hazard  and  have  tried  several  ineffective 
means  for  safeguarding  the  use  of  electric  irons.  The  first 
method  was  that  of  special  stands  so  arranged  that  if  the 
iron  were  allowed  lo  remain  with  the  current  on.  the  amciunl 
of  heat  transmitted  through  Ibe  stand  cnnld  nnt  cause  a 
fire.  This  safeguard  was  imt  satisfactory.  Many  of  the 
stands  were  poorly  designed,  others  became  broken  or  were 
inconvenient  tn  use,  and  there  still  remained  the  many  in- 
ilances  where  the  careless  person  went  away  leaving  the  iron 


on  the  table'  instead  of  on  the  stand,  or  with  inflammable 
material  over  it  or  against  it. 

The  next  step  was  an  attempt  to  find  some  way  to  pre- 
vent a  person  leaving  the  current  on  without  knowing  it. 
A  great  deal  of  skill  and  ingenuity  has  been  used  in  this 
direction  with  the  result  that  many  ideas  have  been  brought 
forth.  The  first  idea  was  to  place  a  pilot  light  in  series  with 
the  iron  so  that  the  current  could  not  be  used  unless  the 
pilot  light  was  burning.  This  plan  did  not  prove  practicable 
for  two  reasons:  first,  the  cost  of  the  special  lamp  to  carry 
the  heavy  current  (3.7  amperes)  used  in  electric  irons;  and, 
secondly,  the  amount  of  energy  consumed  by  such  a  lamp. 
Users  often  adopted  the  plan  of  inserting  a  short-circuiting 
plug  in  place  of  the  lamp,  to  save  consumption  of  current. 

Pilot  Lamp 

The  next  step  was  to  connect  a  small  pilot  lamp  in  par- 
allel with  the  fiatiron  or  other  heating  device.  This  plan 
has  received  a  great  deal  of  attention  by  the  electric  fittings 
manufacturers,  with  the  result  that  many  attractive  fittings 
called  "heater  control  combinations,"  are  on  the  market. 
They  may  be  obtained  in  several  capacities  and  in  a  wide 
variety  of  design,  from  the  plain  switch  and  socket  coipbina- 
tion  base  for  use  in  factories,  to  the  ornamental  combina- 
tion with  the  bull's-eye  ruby  glass  pilot  lamp  mounted  on  a 
face  plate  for  use  in  the  home.  This  device,  though  de- 
veloped to  a  high  degree,  as  a  remedy  for  the  hazard  is  not 
all  that  could  ])e  desired.  Such  fittings  are  open  to  two 
sources  of  weakness:  first,  the  little  candelabra  lamp  burns 
out  and  need  not  l)e  renewed  since  the  lamp  is  wired  in  mul- 
tiple with  the  flatiron'  and  consequently  is  not  necessary  for 
its  operation;  the  second  and  more  important  weakness  is 
that  people  will  so  readily  go  off  and  leave  the  iron  with 
the  current  on  despite  the  burning  pilot  light  danger  signal. 
A  third  consideration  is  that  the  use  of  such  a  device  con- 
fines the  user  of  the  iron  to  one  particular  electrical  con- 
nection in  a  certain  spot.  This  is  all  right  for  mercantile 
establishments,  but  not  for  the  housewife  whose  inclination 
is  to  plug  the  iron  into  any  lamp  socket  in  kitchen,  nursery, 
or  summer  piazza.  However,  this  arrangement  has  un- 
doubtedly prevented  a  great  many  fires,  at  least  in  shops, 
by  offering  a  reminder  to  those  who  are  not  indift'erent  to 
the  hazard,  that  the  current  is  on  the  iron. 

It  is  obvious  that  the  problem  must  be  attacked  from  an- 
other angle — that  of  the  iron  itself.  It  should  be  made 
"fool-proof."  The  temperature  of  a  flatiron  for  safe  and 
satisfactory  use  is  from  400  to  000  degrees  Fahrenheit.  This 
temperature  is  not  dangerous,  l)ut  when  the  irons  as  now 
designed  are  allowed  to  remain  with  the  current  on  con- 
tinuously, their  temperature  rapidly  increases  to  1,;300,  1,400 
or  even  l.HOO  degrees  Fahrenheit  in  some  instances,  and  the 
iron  may  reacli  a  red  heat.  Needless  to  say,  under  sucii 
conditions  any  ei )nil)ust ible  material  in  contact  with  it  will 
ignite.  A  mow  serviceable  arson  "plant"  could  hardly  be 
dc  vist'd ! 

Jt  has  long  been  known  that  it  is  perfectly  possible  in 
safeguard  the  electric  pressing  iron  within  itself.    As  in  ilie 
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case  of  the  nitro-cellulosc  motion  picture  film,  cheapness  has 
been  the  determining  factor.  It  is  the  American  habit  of 
mind  to  run  any  fire  danger  to  save  a  dollar. 

Other  Safety  Devices 

It  is  astonishing  that  in  this  interesting  field' of  inven- 
tion and  manufacture  there  has  been  so  little  attention  paid 
to  the  development  of  a  satisfactory  and  commercially  prac- 
licable  safety  device  for  electric  pressing  irons.  While  this 
line  of  invention  has  not  been  followed  as  actively  as  might 
have  been  expected,  nevertheless  some  fairly  successful  at- 
tempts have  been  made.  Certain  members  of  the  National 
Fire  Pi-otection  Association  have  used  for  many  years  an 
electric  pressing  iron  once  produced  by  a  manufacturer 
whose  ideas  of  safety  were  in  advance  of  his  time.  This 
device  was  driven  off  the  market  by  the  cheaper  devices 
which  are  now  causing  daily  fires.  Its  interior  contained  a 
pool  of  metal,  which  when  a  required  temperature  was 
reached,  liquified  sufficiently  to  release  a  spring  which 
ejected  the  cord  plug  at  the  heel  of  the  iron.  Another  at- 
tempt embodied  an  automatic  switch  in  the  handle  cutting 
off  the  current  when  the  handle  was  released.  There  has 
recently  come  upon  the  market,  however,  a  device  in  which 
a  thermostatic  switch  placed  in  the  iron  automatically  cuts 
off  the  current  whenever  the  temperature  exceeds  a  pre- 
determined range,  usually  400  to  600  degrees  Fahrenheit. 
This  device  not  only  greatly  modifies  the  hazard,  but  offers 
many  advantages  in  its  practical  use.  A  number  of  tests  of 
it  were  made  by  Underwriters'  Laboratories  to  determine  the 
l)robability  of  fire  starting  from  such  an  iron  when  left  in 
contact  with  various  combustible  materials.  The  thermo- 
stat was  set  at  the  maximum  of  600  degrees  Fahrenheit  and 
the  current  turned  on.  Photographs  taken  contrasted  the  re- 
sult of  these  tests  with  similar  tests  made  at  the  same  time 
with  an  unguarded  electric  flatiron.  Apparently  with  the  iron 
upon  a  wood  surface  a  maximum  temperature  of  600  degrees 
will  cause  a  charring  or  "dry  distillation"  of  the  wood,  but 
the  tests  seem  to  indicate  that  the  danger  of  actual  fire  is 
not  ^reat. 

It  is  to  be  hoped  that  in  recognition  of  the  undoubted 
hazard  of  the  ordinary  unprotected  electric  pressing  iron,  a 
more  extensive  development  along  these  and  similar  lines 
will  be  stimulated  by  the  co-operation  of  manufacturers,  cen- 
tral station  companies,  inspection  departments  and  others, 
to  the  end  that  this  very  convenient  and  now  almost  neces- 
sary household  and  factory  appliance  may  be  cleared  of  its 
present  bad  and  probably  increasingly  bad  reputation. 

The  pressing  iron  at  its  best  is  for  its  intended  function, 
a  source  of  heat.  Any  source  of  heat  should  be  carefully 
safeguarded,  and  even  such  types  of  pressing  irons  as  the 
one  favorably  described  should  be  used  only  in  a  specific 
place,  with  an  indicating  device  for  the  guidance  of  the  user. 

The  use  of  the  ordinary  hazardous  types,  plugged  into 
sockets  anywhere  with  no  indicating  device  to  show  when 
current  is  on  them,  should  be  discouraged,  not  only  by  the 
user,  but  by  the  public  service  corporation  furnishing  the 
current. 


Making  Hay  While  the  Snow  FUes 

Every  automobile  owner  knows  that  his  car  is  always 
rendered  useless  while  his  battery  is  being  attended  to.  Every 
automobile  owner  should  know  that  during  the  winter  months 
is  the  ideal  time  for  a  general  overhauling  of  his  storage 
battery — and,  in  fact,  for  the  entire  electrical  equipment  of 
his  car.  Also,  every  automobile  owner  should  know  that  it 
is  most  imperative  that  his  battery  receive  some  kind  of 
special  attention  during  the  cold  months  else  that  battery 
might  be  worthless  in  the  spring. 

Now  then,  there  is  no  one  better  qualified  to  bring  these 

*By  Howard  P.  Hiklretli  in  National  Electrical  Contractor. 


matters  to  the  attention  of  automobile  owners  than  the  elec- 
trical contractor  and  dealer.  And  there  is  no  one  who  can 
do  the  work  entailed  better  than  the  electrical  contractor 
and  dealer.  Therefore  the  winter  months  present  a  sort  of 
harvest  time  for  the  electrical  contractor.  Make  hay  while 
the  snow  flies. 

The  usual  first  que^titjn  is:  "How  will  1  do  it.-'"  Well, 
here  is  one  method  of  procedure:  The  first  thing  to  do  is  to 
get  in  touch  with  every  motorist  in  your  territory.  Write 
them  a  letter.  Tell  them  your  proposition.  Tell  them  that 
you  are  in  a  better  position — both  from  experience  and  facili- 
ties— to  care  for  their  batteries  and  entire  automobile  elec- 
trical equipment  than  is  the  garage  man  who  does  not 
specialize. 

Send  this  letter  out  immediately  for  best  results.  Many 
autoists  have  already  put  their  cars  away  for  the  winter. 
If  one  letter  does  not  arouse  as  much  enthusiasm  as  you 
had  expected,  follow  it  up  in  two  weeks  with  another.  Make 
the  second  one  stronger  than  the  first.  Dwell  particularly  on 
the  harm  that  the  cold  of  January  and  February  can  do  to 
the  battery. 

You  might  include  an  offer  to  inspect  free  of  charge, 
the  electrical  equipment  of  the  car.  Owners  will  appreciate 
this  and  will  naturally  have  it  done  while  the  car  is  out  of 
service. 

In  soliciting  the  care  of  batteries  during  the  winter 
months  play  up  big  your  offer  to  call  for  the  battery  and 
deliver  it  again  in  the  spring.  This  shows  the  owner  the 
line  of  least  resistance  and  impresses  on  him  the  fact  that 
he  has  but  to  step  to  the  phone  to  insure  the  proper  care 
of  his  battery. 

An.d  right  here  is  a  wonderful  opportunity  to  lay  the 
foundation  for  future  business.  If  you  can  get  a  man  for 
the  care  of  his  battery — or  entire  -electrical  equipment — dur- 
ing the  winter,  you  have  an  opportunity  of  getting  on  the 
inside  of  any  other  work  that  man  might  have  in  the  future. 
If  you  can  "deliver  the  goods";  and  you  send  him  away 
satisfied  you  will  undoubtedly  be  given  an  opportunity  to  at 
least  bid  on  any  electrical  installation  for  his  home,  garage 
or  store.  He  will  seek  you  when  he  has  trouble  with  his 
battery  or  ignition  in  the  future.  When  he  is  considering 
buying  any  electrical  appliances  for  his  home  or  for  gifts 
he  turns  to  your  store  because  of  the  satisfaction  you  have 
previously  given  him. 


Supporting  Conduit  Between  Beams  in 
Mill  Construction 

The  accompanying  sketch  shows  a  method  that  I  some- 
times have  used  for  supporting  conduit  between  the  beams 
in  buildings  of  mil!  construction  when  the  hangers  made  for 
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Practical  method  of  supporting  conduit. 

that  purpose  were  not  available.  This  method  takes  a  little 
more  time,  but  makes  a  very  rigid  and  neat  job.  By  threading; 
the  conduit  into  a  T  a  coupling  is  dispensed  with  and  a  more 
stiff  arrangement  obtained.  However,  it  is  not  essential  to 
have  the  conduit  joint  come  exactly  at  the  pipe  support;  if 
it  does  not  come  so,  the  T  must  be  large  enough  to  allow 
the  conduit  to  be  slipped  through  easily. — C.  W.  Higinbotham. 
in  Electrical  Review. 
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What  is  New  in  Electrical  Equipment 


Electrically  Operated  Scrubbing  Machine 

The  illustration  herewith  shows  an  electrically  operated 
scrubbing  machine  being  placed  on  the  market  by  the  Dale- 
Rey  Corporation.  This  ma'chine  wets,  sweeps,  scrubs  and 
dries  the  floor  at  a  single  operation.  It  requires  only  one  at- 
tendant, who  merely  pushes  the  machine  forward  and  guides 
it.  The  amount  of  water  distributed  on  the  floor  is  con- 
trolled from  the  handle.  This  water  is  immediately  swept  up 
by  a  cylindrical  brush  I'G  inches  wide  and  20  inches  in  cir- 
cumference. This  brush  ■  is  driven  by  a  one-quarter  horse 
power  motor,  chain-  connected,  and  revolving  at  the  rate  of 


mo-electric  couple  lias  been  installed  a  potentiometer  is 
utilized.  This  instrument  balances  the  electromotive  force  of 
the  couple  under  test  against  that  of  another  couple  at  known 
temperature.  This  avoids  all  errors  due  to  variation  in  leads, 
etc.,  and  as  all  indications  are  on  the  "null"  or  zero  reading 
principle,  very  accurate  readings  are  obtained.  The  reading- 
is  given  directly  in  degrees  centigrade.  By  using  a  dial 
switch,  any  number  of  thermo-couples  on  one  machine,  or 
on  several,  can  be  read  at  will  with  one  potentiometer  at  any 
desired  location.  The  potentiometer  can  also  be  employed 
for  general  testing  work,  such  as  resistance  measurements  in 


The  "Sanitary  Stewart"  automatic  scrubbing  machine. 

r.p.ni.  The  brush  scrubs  and  carries  the  dirt  and  soiled 
water  over  an  apron  into  a  separate  receiving  pan  so  that 
clean  water  is  being  continually  used.  The  tank  has  a  capa- 
city for  eight  gallons.  An  upright,  with  cord  reel  attach- 
ment, keeps  the  wire  away  from  the  floor  and  the  operator. 
Turrent  may  be  taken  from  an  ordinary  lighting  socket.  The 
weight  of  the  outfit  is  100  pounds  and  it  is  claimed  an  attend- 
ant pushing  it  forward  at  a  rate  of  one  mile  per  hour  can 
scrub  an  area  of  nearly  5,000  square  feet  per  hour,  or  about 
live  times  the  area  that  could  he  covered  by  hand  in  the 
■ame  time. 


Potentiometer  for  "Hot  Spot"  Temperature  Measurement 

'  The  importance  of  knowing  the  temperature  of  the  hot- 
test part  in  electrical  machines  is  now  well  recognized.  The 
nifjst  accurate  and  reliable  method  of  measuring  temperature 
in  parts  of  machines  .inaccessible  to  thermometers,  is  by 
means  of  a  thermo-electric  couple.  The  practice  of  building 
such  couples  into  the  windings  of  large  machines  at  points 
where  the  highest  temperatures  .ire  reached,  though  of  coni^ 
paralively  recent  origin,  is  fast  becoming  standard.  The 
1  in  rmo-electric  couple  is  found  In  ]>v  ni(,re  reliable  lh;ui 
cniiper  wire  pyrometer  or  search  coils  sometimes  employed, 
for  the  reason  that  the  necessarily  delicate  construction  afid 
insulation  of  such  coils  render  ihcui  li;iblc  lo  undetected 
damage  during  cnnslrnction,  or  dcsl  nici  inn  nf  ihe  insula- 
tion due  to  service  cnnd il inn s. 

For  measuring  flic  tenipc'rahnc  ;ii  a  point  where  a  llier- 


Instruments  for  "hot  spot"  measurements. 

which  electromotive  forces  of  5  millivolts  or  less  are  to  be 
measured;  the  determination  of  temperature  in  other  than 
electrical  apparatus,  such  as  bales  of  cotton  or  tobacco  in 
cqurse  of  curing,  and  for  determining  the  internal  tempera- 
ture of  coal  storage  piles  and  similar  uses. 

The  potentiometer  shown  is  manufactured  by  the  VVest- 
inghouse  Electric  &  Manufacturing  Company,  in  portable 
and  switchboard  types,  and  combines  in  one  case  all  neces- 
sary parts  with  the  exception  of  the  thermo-couple  circuit. 
The  case  of  the  portable  potentiometer  is  of  polished  wood. 
The  switchboard  type  of  instrument  is  mounted  in  a  metal 
case  with  black  finish.  In  both  types,  the  scale  range  is 
0-150  or  0-200  degrees  centigrade. 

The  potentiometer  case  contains  the  "cold"  couple  which 
is  in  contact  with  the  bulb  of  a  mercury  thermometer,  by 
which  the  temperature  of  the  cold  couple  is  dbserved.  A 
dry  cell  furnishes  current  to  a  resistance  wire  on  which  are 
two  sliding  contacts.  The  drop  of  potential  between  these 
contacts  is  proportional  to  the  current  in  the  wire  and  to 
the  distance  between  them.  A  graduated  scale  and  two 
I)ninlcrs  which  move  with  the  contacts  indicate  the  position 
of  the  latter.  Scale  divisions  on  the  millivolt  scale  are  of 
equal  width  and  are  numbered  to  read  direct  in  millivolts. 
Division  on  the  temperature  scale  are  sjjaced  according  to 
the  e.m.r.  l;iw  of  the  couple.  A  rheostat  in  tlie  battery  cir- 
cuit is  used  f(M-  adjusting  the  current  to  the  exact  value  that 
will  cause  a  drop  of  c.m.f.  per  degree  on  the  temperature 
scale  lo  llie  llfermn  e.m.f.  i)er  degree  in  the  couple.  Leads 
from  the  thermo-couple  connect  through  a  sensitive  galvano- 
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meter  to  the  slide  wire  contacts  of  corresponding  i)olarily. 
If  the  e.m.f.  between  the  contacts  is  equal  to  the  theriiio  e.m.f., 
there  will  lie  no  deflection  of  the  galvanometer.  If,  however, 
the  e.m.f.  is  higher  or  lower,  there  will  he  a  deflection  of  the 
galvanometer  in  one  or  the  other  direction.  By  changing  the 
distance  between  contacts,  using  the  galvanometer  as  a  guide, 
the  position  at  which  the  slide  e.m.f.  balances  the  thermo 
e.m.f.  is  easily  located,  One  galvanometer  serves  both  for 
measuring  the  current  in  the  slide  wire,  in  which  case  it  is 
connected  in  multiple  with  a  shunt,  and  for  indicating  balance, 
when  it  is  connected  directly  in  series  with  the  couple. 

A  simple  operation  suffices  to  measure  the  temperature 
at  the  point  where  the  thermo-electric  couple  has  been  in- 
stalled. The  e.m.f.  of  the  thermo-couple  is  proportional  to 
the  difference  in  temperature  between  the  cold  couple  and 
the  hot  one.  The  indication  on  the  scale,  however,  is  the 
actual  temperature  in  degrees  of  the  hot  couple,  as  the  set- 
ting of  the  lower  pointer  on  the  scale  at  the  temperature  of 
the  cold  couple  (indicated  1)y  the  mercury  thermometer)  me- 
chanically adds  this  temperature  to  the  pontentiometer  mea- 
surement. A  simple  method  of  checking  the  apparatus  is  to 
make  a  direct  comparison  with  a  standard  thermometer  by 
placing  the  test  couple,  furnished  with  the  apparatus,  in  an 
oil  bath  with  the  standard  thermometer  and  comparing  the 
potentiometer  readings. 
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New  Hubbell  Reflector 

The  Hubbell  line  of  Gyi  in.  parabola  reflectors  have 
holders  so  located  that  when  the  sockets  are  suspended  in 
a  vertical  position  the  reflectors  are  at  an  angle  of  30  degs. 
off  the  horizontal.  By  this  arrangement  the  company  claims 
that  scientific  tests  have  definitely  determined  that  the  con- 
centration of  light  downward  is  best  obtained.    These  shades 


Hubbell  parabola 
reflector. 


may  be  had  in  aluminium,  steel  or  brass.  The  aluminium  and 
steel  reflectors  are  finished  green  outside  with  matt  alum- 
inium of  high  reflecting  qualities  inside.  Brush  brass  is  the 
standard  outside  finish  for  the  brass  shades,  with  aluminium 
inside,  but  any  special  finish  desired  can  be  supplied.  _  All 
are  equipped  with  Hubbell  standard  contractile  collar,  which 
permits  the  rigid  attachment  of  the  reflector  to  the  socket 
without  the  use  of  additional  shade  holders. 


Mr.  Merowit  Goes  Over  to  Cutler-Hammer. 

Mr.  William  G.  Merowit  has  been  appointed  representa- 
tive for  Upper ^New  York  State  and  Eastern  Canada  on  the 
Cutler-Hammer  Manufacturing  Company's  line  of  motor 
controllers,  lifting  magnets,  magnetic  clutches,  brakes,  etc. 
For  the  "present  he  will  make  his  headquarters  at  the  New 
York  office  of  the  company,  Hudson  Terminal,  50  Church 
Street,  New  York  City,  but  will  come  up  into  Canada  often, 
to  take  care  of  the  Canadian  business  for  the  Cutler-Ham- 
mer line.  Mr.  Merowit  was  formerly  power  apparatus  sales 
specialist  with  the  Northern  Electric  Company,  Ltd.,  Mont- 
1  eal. 


Try  It  On  Your  Suit. 

"Try  it  On  Your  Suit"  was  the  effective  slogan  adopted 
by  an  electrical  store  pushing  vacuum  cleaners.  The  hose 
connection  to  a  cleaner  set  up  in  the  store  window  passed 
through  a  hole  in  the  window  casin.g  cnit  to  the  sidewalk  and 
ended  in  an  ordinary  cleaner  nozzle.  A  placard  invited  pass- 
crsby  to  plaze  the  nozzle  on  their  coats  and  watch  the  dust 
vanish.    Many  sales  resulted. 


Twin  City  Jovians. 

The  last  monthly  meeting  of  the  Jovians  of  Fort  Wil- 
liam, which  took  the  form  of  a'  dinner  at  the  V  ictoria  Hotel, 
was  a  more  than  usually  interesting  function.  The  guest  of 
the  evening  was  Dr.  C.  C.  McCullough,  who  gave  a  very  in- 
teresting address  on  electro-therapeutics,  which  was  greatly 
appreciated  by  the  company  of  electricians  who  formed  his 
audience.  H.  W.  Monahan,  P.O.  i;!;324,  was  chosen  as  ihe 
new  first  tribune  of  the  local  lodge,  and  a  short  talk  Avas 
.given  by  a  visiting  Jovian,  L.  F.  Conrad,  of  the  Northern 
Electric  Company,  Winnipeg. 


Tablet  to  Lieut.  Hague. 

A  tablet  to  the  memory  of  Lieut.  Owen  Carsley  F.  Hague, 
of  the  7th  Battery,  2nd  Artillery  Brigade,  who  died  from 
wounds  on  May  3,  has  been  unveiled  by  Capt.  M.  McNaugh- 
ton  in  the  Church  of  St.  James  the  Apostle,  Montreal.  Lieut. 
Hague,  who  was  a  B.Sc.  of  McGill  University,  joined  the  over- 
seas forces  with  the  first  contingent,  resigning  his  position 
as  electrical  engineer  of  the  John  .S.  Metcalf  Company,  Ltd., 
Montreal. 


Toronto  Electrical  Contractors'  Dinner. 

At  the  regular  dinner  of  Toronto  electrical  contractors, 
held  in  the  Carls-Rite  Hotel  on  the  evenmg  of  Jan.  24,  the 
speaker  was  Mr.  Scott  Lynn,  factory  manager  of  the  new- 
Canadian  factory  of  the  Sangamo  Electric  Company.  Mr. 
Lynn  gave  the  members  a  general  talk  on  metering  devices, 
their  history  and  application,  illustrating  by  a  number  of 
actual  samples.  Brief  addresses  vyere  ^Iso  delivered  by  Mr.  R. 
A.  L.  Gray  and  Mr.  Carty,  who  were  present  for  the  first  time 
and  expressed  their  pleasure  at  the  evident  spirit  of  co-opera- 
tion existing  among  the  Toronto  electrical  contractors,  which 
augurs  well  for  the  future  of  the  electrical  business  in  the  city. 
The  next  dinner  will  be  held  at  the  Carls-Rite,  on  Feb.  14,  7.30 
p.m.  If  by  chance  the  committee  fail  to  get  in  touch  with  any 
contractor,  he  is  requested  to  accept  this  notice  as  a  cordial 
invitation  to  be  present  at  the  next  dinner. 


Personals 

Mr.  Charles  Cassils  has  been  elected  vice-president  of  the 
Bell  Telephone  Company,  in  succession  to  the  late  Hon.  R. 
Mackay. 

Lt.-Col.  Frederick  Nicholl,s,  president  and  managing  di- 
rector of  the  Canadian  General  Electric  Company,  Toronto, 
lias  been  appointed  to  the  Senate. 

Mr.  N.  R.  Norman,  fo  rmer  sales  representative  in  New 
Brunswick  for  the  Northern  Electric  Comijany,  Limited,  is 
now  in  England  with  the  Imperial  Aviation  Corps. 

Captain  R.  F.  Morkill,  signal  engineer  of  the  Grand 
Trunk  Railway,  commanding  the  20'Jth  Field  Company.  Royal 
Engineers,  has  been  promoted  in  the  field  to  major  of  the 
Royal  Engineers. 

Mr.  Charles  T.  Nisbet,  for  several  years  superintendent  of 
the  Susse-x  Electric  Light  Company,  Sussex,  N.B.,  has  been 
appointed  sales  representative  for  the  Northern  Electric  Com- 
pany, Limited,  in  New  Brunswick. 
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Current  News  and  Notes 


Alton,  Ont. 

The  ratepayers  of  the  village  of  Alton,  Out.,  recently 
carried  a  by-law  authorizing  an  agreement  with  the  Hydro- 
electric Power  Commission  of  Ontario. 
Athens,  Ont. 

The  electric  lighting  plant  at  Athens,  Ont.,  was  recently 
destroyed  by  fire,  as  was  also  the  local  telephone  exchange. 

Chatham,  Ont. 

Mr.  Stanley  Latimer,  travelling  superintendent  of  the 
(;)ntario  Hydro-electric  Power  Commission,  received  a  shock 
at  .'36,000  volts  while  fexamining  a  switch  at  the  Kent  snb- 
station,  Stratford,  Ont.    He  will  recover. 

Hamilton,  Ont. 

Mr.  Geo.  E.  Willis,  Hamilton,  Out.,  has  opened  an 
electrical  suppl)^  store  in  the  Spectator  Building.  He  will 
handle  a  complete  line  of  electrical  fixtures  and  household 
accessories. 

Kitchener,  Ont. 

The  net  profit  of  the  Kitchener- Waterloo  Street  Rail 
way,  Kitchener,  .Ont.,  for  the  month  of  Deceml)er,  ]',)]G,  was 
$9;);!.    A  total  of  119,095  passengers  were  carried,  constitut- 
ing the  largest  number  for  the  same  month  since  the  road 
has  been  in  operation. 
Lyall,  Man. 

Work  on  the  electric  lighting  system  <it  T-yall,  Man., 
will  be  held  in  abeyance  until  spring. 

Montreal,  Que. 

Tlie  Phoenix  Electric  and  Manufacturing  Company, 
Montreal,  Que.,  have  registered. 

In  our  last  issue  it  was  stated  that  the  Duncan  Elec- 
trical Company,  Limited,  Montreal,  had  obtained  a  charter. 
It  should  be  explained  that  this  is  a  new  charter,  with  a 
capital  of  $1.50,000,  the  firm  having  been  estal)lished  many 
years.  ' 

According  to  a  report  from  the  City  Attorney  of  Mont- 
real, the  Council  have  no  power  to  compel  companies  holding 
federal  charters  to  place  their  wires  in  the  underground  con- 
duits. It  was  suggested  that  an  order  be  obtained  from  the 
Railway  Commission,  but  the  controllers  have  decided  to 
first  consult  the  Electrical  Commission.  The  telegraph  com- 
panies are  the  concerns  affected. 

It  is  admitted  that  the  Montreal  Tramway  Company's 
service  has  not  lately  been  satisfactory,  but  Major  Hutchison, 
the  general  manager,  explains  that  it  is  due  to  an  unusual 
amount  of  traffic  at  the  rush  hours,  principally  of  munition 
workers,  and  that  the  company  are  making  strenuous  efforts 
to  overcome  delays.  ;V  new  auxiliary  steam  plant  has  been 
ordered,  three  additional  sul)-stations  contracted  for,  and  an 
underground  conduit  system  constructed.  Unfortunately,  the 
equipment  has  not  been  delivered  on  time,  and  the  measures 
to  meet  this  extra  traffic,  which  was  foreseen,  have  not  come 
into  operation.  C"oI.  I''.  W.  Hib1)ard,  the  chairman  of  the 
(Jucl)ec  Public  Utilities  Commission,  states  that  he  is  investi- 
gating the  matter.  "The  partial  failure  in  service  is  due 
simply  to  lack  of  power.  The  source  of  the  company's  sup- 
|dy  is  almost  entirely  hydraulic,  and  the  winter  conditions 
iiave  seriously  affected  this.  The  company  is  making  every 
])ossible  effort  to  overcome  the  shortage  and  instal  an  auxil- 
iary steam  plant.  As  to  the  responsibility  for  such  a  plan 
not  having  liecn  installed  before,  there  is  not  sufficient  data 
to  express  a  definite  opinion.  It  is  fair  to  say,  however,  that 
if  the  company's  contractors  had  kept  their  engagements  it 
would  ha\c  am|)lc  power  to-da\'" 


Nelson,  B.C.  '  * 

In  the  annual  statement  for  1916  of  the  Nelson,  B.  C, 

electric  light  and  power'  depattment,  profits  amounting  to 

.$10,976  are  shown.  Receipts  for  the  year  toralled  $59,369. 

Niagara  Falls,  Ont. 

The  United  States  House  of  Representatives  on  January 
1  authorized  the  temporary  use  of  water-power  at  Niagara 
Falls  up  to  the  limit  (30,000  sec. -ft.)  allowed  hy  the  treaty 
between  England  and  the  United  States,  namely:  an  extra 
4,400  cubic  feet  per  second.  The  urgent  need  for  further 
power  is  given  as  the  immediate  reason  for  this  move. 
Port  Arthur,  Ont. 

A  by-law  has  been  passed  by  the  ratepayers  of  Port 
Arthur,  C)nt.,  authorizing  the  Hydro-electric  Commission  of 
Ontario  to  proceed  with  the  Dog  Lake  development.  The 
estimated  expenditure  is  $3,500,000  for  an  output  of  ,"30,000  h.p. 
Sackville,  N.B. 

Mr.  C.  F.  Fawcett,  Upper  Sackville,  N.B.,  is  installing  a 
private  electric  lighting  plant.     The  dynamo,  which  is  of 
English  make,  will  be  driven  by  a  gasoline  engine,  and  light 
will  be  supplied  to  several  farms  in  the  vicinity. 
Sarnia,  Ont. 

The  Sarnia  Board  of  Trade  and  the  city  council  have 
requested  the  Sarnia  Street  Railway  Company  to  carry,  out 
certain  improvements  in  their  cars,  including  the  lowering 
of  the  steps  and  installation  of  air  brakes.  It  has  also  been 
suggested  that  a  belt  line  be  established  around  the  city. 
Advance  information  seems  to  indicate  that  the  company 
will  take  some  action  along  the  lines  mentioned. 
South  Vancouver,  B.C. 

By  shutting  off  all  street  lights  in  South  Vancouver,  dur- 
ing the  past  year,  at  1  a.m.,  a  saving  of  over  $8,000  has  been 
effected.  It  is  now  suggested  that,  in  order  to  overcome  the 
early  morning  darkness  in  winter  months,  the  lights  be  shut 
down  at  13  p.m.  and  turned  on  from  G  a.m.  until  daylight. 
Stratford,  Ont. 

The  report  of  the  Public  Utilitiesv  Commission  of  Strat- 
ford, Ont.,  for  fhe  year  1916,  showed  a  net  profit  of  $4,104. 
The  total  earnings  were  $74,931.    The  number  of  services  sup- 
plied is  3,634,  including  65  in  the  village  of  Sebringville. 
Toronto.  Ont. 

On  January  10-18  a  conference  of  the  head  office,  division- 
;d  and  district  officials  of  the  Bell  Telephone  Company  was 
heldjn  Montreal  when  questions  relating  to  management, 
organization,  etc.,  were  discussed. 


Trade  Publications 

Graphic  Meters— Catalogue  No.  309.  issued  by  the  Ester- 
line  Company,  Indianapolis.  Ind.,  completely  illustrating  and 
descril)ing  Esterline  graphic  efficiency  instruments. 

Inter-Communicating  Telephone  Systems— Bulletin  No. 
1017,  by  Stromberg-Carlson  Telephone  Manufacturing  Com- 
pany, Toronto,  describing  and  illustrating  the  various  types 
of  inter-communicating  telephone  systems  supplied  by  this 
company. 

Automatic  Safety  Disconnecting  Hangers — Booklet  is- 
sued by  the  Thompson  Electric  Company,  Cleveland,  Ohio, 
illustrating  and  describing  the  Thompson  automatic  safety 
disconnecting  hanger  for  lowering  lamps  without  bringing 
down  the  wires  also.  These  hangers  are  particularly  suited 
for  mazda  type  C  and  nitrogen  lamps,  though  strong  enough 
for  arcs  and  flood  lamps. 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong"  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
3-core,  13,200  v.  cable,  illustrated  above.  After  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 


Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto         Winnipeg         Regina  Calgary 


Vancouver 


Phillips  Factory 
at  Montreal 


3S 


Til 


LECT 


N  I-;  w  s 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


POSITIONS  VACANT 


SALES  ENGINEER  WANTED,  with  all  round 
electrical  experience,  particularly  of  power  station 
design,  construction  or  operation  to  place  high 
class  specialties  before  engineers.  An  engineer 
with  limited  sales  experience  will  be  considered. 
Excellent  prospects  for  right  man.  State  age,  de- 
tailed experience,  personal  relations,  salary  and 
references.  Box  503,  Electrical  News,  Toronto, 
Ont.  3-t 


Using  the  Metric  System 

"One  incidental  result  of  the  war  is 
that  large  numbers  of  manufacturers  and 
workmen  in  England  and  the  United 
States  have  for  the  first  time  become 
familiar  with  the  metric  system  through 
its  use  in  making  goods  for  the  conti- 
nental Allies.  Now,  after  a  man  has 
been  using  the  metric  system  it  is  hard 
for  him  to  go  back  to  our  awkward  and 
irrational  weights  and  measures  as  it  is 
for  one  who  is  accustomed  to  the  deci- 
mal coinage  of  other  countries  to  use 
pounds-,  shillings  and  pence.  The  the- 
oretical superiority  of  the  metric  system 
has  always  been  well  known  and  con- 
ceded in  Anglo-Saxon  countries,  biit  as 
long  as  the  people  were  unacquainted 
with  its  practical  advantages  through 
personal  employment  of  it,  the  movement 
for'  its  general  adoption  made  little  pro- 
gress. Now  the  general  public  is  be- 
coming familiar  with  it  and  the  Ameri- 
can or  Englishman  talks  about  "42-centi- 
meter guns"  and  "303-meter  hill'  a^  easily 
as  if  he  were  a  Frenchman  or  German. 

The  scientific  and  engineering  societies 
of  Great  Britain  are  urging  that  the  met- 
ric system  be  made  compulsory,  and  the 
question  has  already  been  brought  up  in 
Parliament  as  a  necessary  means  of  trade 
expansion.  A  country  that  insists  upon 
its  customers  using  its  own  local  weights 
and  measures  instead  of  those'  of  the 
rest  of  the  world  will  be  at  a  permanent 
disadvantage.  The  Pan-American  con- 
ferences always  talk  about  the  desir- 
ability of  a  common  system  in  the  Am- 
ericas and  always  recommend  the  metric 
system,  but  the  United  States  holds  out 
like  an  obstinate  juror  against  the  other 
twenty  rei)ublics.  Recently,  however, 
it  would  seem  that  American  prejudice 
is  dying  down.    Our  member  The  Na- 


tional Wholesale  Grocers'  Association 
is  awake  to  the  need  and  has  recommend- 
ed that  the  metric  equivalents  of.  the 
weight  of  contents  be  printed  upon  all 
packages.  Our  schools  have  long  includ- 
ed the  methic  system  in  their  curricula,' 
but  it  has  often  been  taught  in  a  per- 
functory and  uninteresting  way.  Now 
is  the  time  for  teachers  to  take  it  up 
in  earnest  and  give  their  pupils  a  prac- 
tical acquaintance  with  its  advantages." 
— N  E  L  A  Bulletin. 


"CHEVROLET" 
CAR 

For  Sale 

Cash  Price     •  $450.00 

As  good  as  new,  in 
use  only  four  months. 
Owner  is  overseas. 
Information  from 

M  c/o  Box  508 

Electrical  News 

Toronto,  Ont. 


PETRIE'S  LIST 

of  New  aad  Used 

MOTORS 

for    Immodiate  Delivery 


H.P. 

Phase 

Cycle  Volts 

Speed 

Maker 

75 

3 

25 

550 

750 

Lancashire. 

18 

3 

60 

550 

1150 

Union  Elec. 

15 

3 

25 

550 

1400 

J.  &  M. 

12/. 

3 

60 

550 

1740 

Union  Elec. 

12'A 

3 

60 

220 

1150 

Union  Elec. 

10 

3 

60 

220 

1145 

Union  Elec. 

3 

60 

550 

1700 

Lancashire 

TA 

3 

60 

220 

1710 

Union  Elec. 

3 

25 

550 

750 

Packard 

^ 

3 

00 

200 

850 

Westg. 

r> 

3 

25 

550 

1500 

Langdon 

'I 

3 

125 

104 

1875 

C.  G.  E. 

M 

1 

25 

110 

1450 

Excelsior 

% 

1 

25 

110 

1450 

Fisher 

500  c 

p.  incandescent  lamps  witli 

sockets  and 

Write  Us  for  Prices 


H.  W.  PETRIE,  Limited 

Front  St.  We.t  -  Toronto,  Ont. 
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FOR  SALE 


MOTORS,  GENERATORS  AND 
TRANSFORMERS 

IMMEDIATE  DELIVERY 
MOTORS 

9—100  K.W.  25  Cycle  Synchron. 
Motors,  3  Phase,  6000  or  2200 
Volt,  750  R.P.M.,  G.  E.  Make. 


No. 

H.P. 

'  Phase 

Cycle  Volts 

R.P.M. 

Make 

1 

20 

3 

60 

550 

900 

Crocker 

Wheeler 

1 

20 

3 

60 

220 

900 

Westg. 

1 

15 

3 

60 

220 

1700 

Westg. 

1 

7^ 

i  3 

60 

550 

1700 

Westg. 

1 

5 

3 

60 

550 

1700 

Union  Elec. 

1 

5 

3 

60 

550 

1200 

C.G.E. 

1 

5 

3 

60 

550 

1800 

C.G.E. 

(Write  for  complete  list) 
GENERATORS 
No.  K.W.  Cycle  -Volts  Phase  R.P.M. 


Make 
Westg. 
Westg. 
War.  Elec. 
Westg. 
War.  Elec. 
C.  G.  E. 


100  60  550  3  900 
100  60  2200  3  900 
1  75  133  2200  3  .SOO 
1       60       25     2200       3  300 

1  45     133     1100       3  1400 

2  17  J4  D.C.  220 

TRANSFORMERS 
Transformers  in  all  sizes,  from  1  to  40  k.w., 
60  cycle 

IF  YOU  ARE  IN  THE  MARKET  TO  BUY 
OR  SELL  ANY  ELECTRICAL  APPARATUS, 
SEND  REQUIREMENTS  OR  LISTS  TO 

E.  A.  LOWRY 

209  King  Street,  GUELPH,  ONT. 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


PATFNT<5  SECURED  OR  OUR 
r      1  1  O        FEES  RETURNED 

Being  next  door  to  the  Patent  Office,  we 
have  personal  interviews  with  Examiners, 
thus  earlier  allowance  of  your  Patents.  We 
have  access  to  all  Records  and  solicit  the 
business  of  Manufacturers,  Engineers,  and 
otiiers  who  realize  the  advisability  of  hav- 
ing their  Patent  business  transacted  by 
Experts.     Send  for  our  Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 

Reg.  Patent  Attorneys  Ottawa,  Canada 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Reiiistered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG.,  ISKinBSt.W.,  TORONTO 


PROCURED  IN  ALL 
I      ^  COUNTRIES 

LONG  EXPERIENCE 
IN  PAIENI  LITIGATION 

I    SEND  FOR  HAND  BOOK 

I  ATE  NTS  =' 

RIDOUT  &  maybee: 

59  Yonge^Street 
TORONTO  CANADA 
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ICAL  NM^WS 


36 


THE 

MARK 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 

Special  porcelain  of  all  kinds.  In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes, 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A. 
Toronto,  Canada,  307-308  Tyrrell  Building 


The  fact  that  there  is  a 
difference  in  favor  of 

Tallman 
Fixtures 

is  our  reason  for  adver- 
tising. 

It  is  significant  that  work 
which  formerly  went  to 
large  American  cities  is 
now  coming  to  us. 

This  is  proof  of  the  excellence 
of  our  product. 

AGENTS: 

Montreal — Armour  Bros.— 122  Board  of  Trade  BuddiriR. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 

ACME  BRACKETS 

Hot  GaWanized 


No.  :!U 

Brackets  for  every  Purpose 
Insulators  for  every  Bracket 
Specify  "Acme"  when  ordering 
No. :«        Shipments  from  Stock 

ACME  STAMPING  AND  TOOL  WORKS,  LTD. 

HAMILTON,  ONTARIO 

Sheet  Metal  Stampings  of  Every  Description. 


Notice  to  the  Trade 


We    are    moving    from    our  pre- 
sent stand  at  414  Yonge  St.,  Toronto, 
'  to    larger   and    more  commodious 

premises  located  at  157  King  St. 
West. 

We  are  now  in  the  heart  of  the  elec- 
trical district  and  are  carrying  a  full 
line  of  electrical  supplies  and  access- 
ories. 

Our  increased  facilities  will  enable  us 
to  give  a  better  service  and  to  handle 
all  orders  with  greater  despatch. 

Our  new  building  has  four  floors,  all 
of  which  we  occupy.  This  will  give 
the  trade  some  idea  of  our  splendid 
position  to  cater  to  their  require- 
ments. 

Victoria  Electrical  Supply 

COMPANY 
157  King  St.  West  A.  L.  Wynston,  Mgr. 

TORONTO 


40 
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Laminations  of  tlioroughly  saturated  fiber  and  bitnmeji  is 

"The  Reason  Why" 

we  can  guarantee  absorption  of  moisture  of  less  than  K  of  1  per  cent,  and 
puncture  strength  of  50,000  volts. 

Bituminized  Fiber  Conduit 

provides  a  practical,  iiernianenl,  and  economical  receptacle  for  your  luider- 
ground  wires  and  cables.       Electrolysis-proof — Water-proof — Gas-proof. 
7  foot  Lengths.     3.i  incli  Walls.     ys  inch  Socket  Joints. 

American   Conduit  Company 

East  Chicago,  Ind.,  U.S.A.  140  Nassau  St.,  New  York 

Distributors  for  Canada  : 

Northern  E/ectnc  Company 

LIMITED 

Montreal,  Halifax,  Toronto,  Winnipeg,  Regina. 
Calgary,  Edmonton,  Vancouver,  Victoria. 


SUNDH    SOLENOID   MOTOR  STARTERS 

Compact  and  reliable  starter  for  Direct  Current.      No  sliding  contacts. 


'J'he  advantages  of  this  type 
of  construction  are  not  only 
simplicity  and  easy  replace- 
ment of  wearing  parts,  but  al- 
so the  elimination  of  sliding 
contacts  which  cause  trouble 
due  to  arcing  and  consequent 
sticking  of  the  moving  member. 

The  construction  of  the 
Sundh  Automatic  Starter  is 
compact  and  simple,  consisting 
of  a  solenoid,  a  plunger  with 
retarding  dash-pot,  and  two  or 
more  levers  hinged  to  the  lower 
pole-piece  of  the  solenoid.  - 

Send  (or  illustrated  Catalogue  on 
Electrical  Controlling  Devices 


Sundh  Electric  Company 


The  upper  ends  of  the  levers 
carry  the  contacts.  The  levers 
are  controlled  by  their  lower 
ends  passing  through  a  frame 
which  is  attached  to  the  bot- 
tom of  the  plunger.  The  con- 
tacts are  of  copper  and  carbon, 
and  all  wearing  parts  are  acces- 
sible and  easily  replaced.  For 
heavy  duty  the  final  contact  is 
made  by  a  laminated  copper 
brush.  This  copper  brush, 
however,  does  not  cut  out  any 
resistance,  but  merely  short- 
circuits  the  carbon  contacts 
which  do  cut  out  the  resist- 
ance. 


New  York,  U.S.A. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern   Aluminum  Co. 

1305-6  Traders  Bank  BIdg.  L'™'**'' 
Toronto,  Ont, 


Cable  Racks 
Conduit  Rods 
Bond  Plates 
Winches 
Cable  Reel  Jacks 
Manhole  Guard  Rails,  etc.,  etc. 


SEND  FOR  CATALOGUE 


Norton  Telephone  Co., 

19«  Kins  St.  W.,  Toronto. 
'  Canada 


T.  J.  Cope, 


1620  Chancellor  St.,  Philadelphia,  Pa. 
United  States 
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"D&W" 

Oil  Fuse  Cutouts 


The  illustration  shows 
100  amp.  2200  volt  D. 
&W.  Oil  Fuse  Cutouts 
under  most  severe  con- 
ditions in  the  Daven- 
port Plant  of  the 
Canadian  Allis  Chal- 
mers, Ltd.  In  writing 
this  firm  says:  '^These 
cutouts  have  given  us 
remarkable  service  un- 
der severe  conditions, 
fuses  of  full  capacity 
having  been  blown  out 
repeatedly  without 
damage  to  cutouts." 


Ask  us  for  other  interesting  data 
on  these  splendid  cutouts. 


D&W  Fuse  Co.,  providence,  r.  i. 


Electrical    Equipment    Company,  Ltd., 
Montreal,  Que. 

Mechanics   Supply   Company,  Limited, 
Quebec,  Que. 


CANADIAN  SALES  AGENTS 

General    Supplies,  Limited, 
Calgary,  Alta. 

Bentz-Richardson    Company,  Limited, 
Winnipeg,  Man. 

John  Starr,  Son  &  Company.  Ltd..  Halifax.  N.S. 


Frank  Darling  &  Company 
Vancouver  B.C. 

Factory  Products  Limited 
Toronto,  Ont. 


43 


THE   ELECTRICAL  NEWS 


February  1,  1917 


Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lisiied  in  1914  by  Crosby,  Lockwood  .&  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.     248  pages,  illustrated.     Price  $2.00. 

Alternating  Currents — Examples  for  Students  and  Engineers, 
by  Prof..  F.  E.  .Austin.  Second  edition,  Vol.  1.  Publish-ed 
in  1910.     223  pages,  illustrated.     4?rice  $2.40. 

Alternatmg-Current  Work,  by  W.  Peiren  Maycock,  M.I.E.E. 
Publislied  in  1915  by  Whittaker  &  Company.  415  pages, 
illustrated.     Price  $2.00. 

Applied  Electricity  for  Practical  Men,  by  Arthur  J.  Rowland. 
Publislied  in  1910  by  McGraw-Hill  Book  Company.  375 
pages,  illustrated.    Price  $2.00. 

Autunidtic  Teiepnony,  by  Arthur  Bessey  Smith  and  Wilson  Lee 
Campbell.  Published  in  1914  by  McGraw-Hill  Book  Com- 
pany.    406  pages,  illustrated.     Price  $4.00. 

Baudot  Printing  Telegraph  System,  by  H,  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

Central  Station  Management,  by  H.  C.  Cushing,  Jr.,  and  New- 
ton Hanison.  Published  in  1916  by  D.  Van  Nostrand  Com- 
pany.    ■i'J'i  pages.     Pi  ICC  $2.U0. 

Uiesel  Engines  for  Land  and  Marine  Work,  by  A.  P.  Chalkley. 
I'ublislied  in  1913  by  D.  Van  Nostrand  Company.  276 
pages,  illustrated.     Price  $3.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-ffiU  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M.. 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  V.  Child,  Ph.D.  Published  in  1913 
by  U.  Van  Nostrand  Company.  194  pages,  illustrated. 
Frice  $2.00. 

Electric  Arc  Phenomena,  by  Ewald  Rasch.  Published  in  1913 
by  n.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $1.00. 

Electric   Car   Maintenance,  by   Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus 
trated.     Price  $2.00. 

Electric   Cooking,  Heating  and  Cleaning,  by  Maud  Lancaster. 

Published   in   1914   by   D.   Van    Nostrand    Company.  o3(l 

pages,   illustrated.     Price  $1.50. 
Electric   Railway,  by  A.  Morris  Buck,  M.  E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.     Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding.  E.  E. 
S.  Lond  Edition.  Published  in  1916  by  McGraw-Hill  Book 
( Dmiiany.     410  pages,  illustrated.     Price  $3.00. 

Electrical  Instruments  in  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company. 
.366  pages,  illustrated.     Price  $2.50. 

Electrical  Solicitors'  Handbook,  published  in  1913  by  the  Na- 
tional Electric  Light  Association.    .327  pages.     Price  $1.00. 

Electrical  Injuries,  by  C.  A.  I.aufTer.  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.     77  pages.     Price  50  cents. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  A.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164  pages,  illustrated.     Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1S9.'*  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting. 

by  Arthur  Blok.  A. M.I.E.E.     Published  in  1914  by  Scott, 

Greenwood  &  Son.     235  pages,  illustrated.     Price  $1.00. 
Elementary  Graphic  Statics,  by  John  T.  Wight.     Published  in 

1913   by    Whittaker   &   Company.     226   pages,  illustrated. 

Price  7r>r. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky,  B.S. 

Publisiipd  in  1914  by   McGraw-Hill  Book  Company.  212 

pat^es.  illn-^tiated      Price  $1.50. 
Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 

B.S.     Published  in  1916.     223  pages,  illustrated.  Price 

$2.00. 

Examples   in    Maenetism   for   Students   of   Physics   and  F.nin- 

nceriuK,  bv  Prof.  F.  E.  Austin,  B.  S.  Published  in  191(1. 
Pi  ire  $1,00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman, 
published  in  1908  by  the  New  York  Edison  Company. 
T1histral<-r1      Piirc  50  cents. 

Han'-'book  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illn^trafd       Price   i«3  00. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
F.lmrr  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
I'nlilislud  liv  the  Toseiili  G.  Branch  Publishing  Company 
in  1914.     143  pages,  illustrated.     Price  $1.00. 


Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf.  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404   pages,    illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.    614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1916  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.     Price  $3.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Book,  by  W.  H.  Marchant. 
Published  in  1912  by  Whittaker  &  Company.  Illustrated. 
Price  75  cents. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Railway  Maintenance  Engineering,  bv  Wm.  H.  Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  6  folding  plates.     Price  $2.50. 

Short  Courses  in  Testing  Machinery,  by  Morecroft  and  Hehrs. 
Published  in  1911  by  D.  Van  Nostrand  &  Company,  154 
pages,  illust;-ated.    Price  $1.00. 

Standard  Wiring,  1916  Edition,  22nd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Cushing, 
Jr.     Leather  cover,  pocket  size.     Price  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGr.aw-Hill  Book  Company  in 
1903.     158  pages,  illustrated.     Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  bv 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company..    100  pages,  illustrated.    Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert;  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Co.  985 
pages,  030  illustrations.     Price  $2.00. 

Telegraphy,  by  Sir  W.  H.Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
Nl.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Teleohone  Law,  by  A.  H.  McMillan.  Published  in  1908  by 
McGraw-Hill  Book  Company.     .332  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Jr.  Published  in  1016  by 
McGraw-Hill  Book  Company.  otS  pages,  illustrated.  Price 
$1.50. 

The  Telephone  and  Telephone  Exchanges,  Their  invention  and 
Development,  by  J.  E.  Kingsbury,  M.  I.  E.  E.,  published 
in  1915  by  Longmans,  Green  and  Company,  558  pagei, 
illustrated.    Price  $4.00. 

The  How  and  Why  of  Electricity,  by  Charles  Tripler  Child. 
Published  in  1905  by  Electric  Review  Publishing  Com- 
pany.    140  pages,  illustrated.     Price  60c. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4.00. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.60. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Tramway  Track  Construction  and  Maintenance,  by  R.  Bicker- 
staflSe  Holt.  Published  in  1915  by  The  Tramway  and  Rail- 
way World.     249  pages,  illustrated.     Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  ^fostrand  Company.  69  pages,  illus- 
trated.   Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.     272  pages.     Price  $1.00. 

Wireless  Telegraphy  and  Wireless  Telephony,  by  Ashley-Har- 
ward.  Published  in  1911  by  the  American  School  of  Cor- 
respondence.    1.30  pages,  illustrated.     Price  $1.60. 

Wray's  Manual  of  Car  Lighting.  Published  in  1916  by  Wray 
Publishing  Compajiy.    340  pages,  illustrated.     Price  $1.60. 
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HOKDARTON 
RANirORMEIir 

FOR  KVERY  PURPO/E 

rtfOROAR/ON  ELCC.MrC.CO.CHiCAeo 


The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  Street,  MONTREAL 

Manufacturers  of 

Brass  and  Porcelain  Sockets,  Cut-Outs, 
Receptacles,  Rosettes,  Attachment  Plugs, 
Tumbler  Switches,  etc. 


FOR  SALE 

The  following  Second  Hand  Motors  IN  GOOD  ORDER 

THREE  PHASE,  60  CYCLE,  220  V01.TS 


No. 

H.P. 

Speed 

Make 

Type 

1 

50 

.850 

Westinghouse 

CCL 

2 

30 

1120 

1 

20 

1120 

2 

10 

1120 

1 

1800 

2 

5 

1800 

T.  &  H.  E.  Co. 

New 

2 

1 

1800 

Westinghouse- 

CCL 

TWO  PHASE,  60  CYCLE,  220  VOLTS 

No. 

H.P. 

Speed 

Make 

Type 

1 

50 

850 

Westinghouse 

CCL 

4 

30 

1120 

1 

30 

850 

1 

20 

850 

5 

20 

1120 

1 

15 

1120 

11 

10 

1120 

2 

10 

1800 

Can.  Gen.  Elec. 

1 

10 

1800 

Toronto  &  Hamilton  Electric 

2 

1800 

Westinghouse 

CCL 

5 

5 

1800 

9 

5 

1120 

Canadian  General  Electric 

2 

5 

1800 

Toronto  &  Hamilton  Electric 

1 

3 

1800 

Westinghouse 

CCL 

2 

2 

1800 

Canadian  Crocker  Wheeler 

3 

1 

1800 

Westinghouse 

CCL 

1  Auto 

Starter- 

— New- 

-C.G.E.,  220  volts,  60  cycle,  3  phase, 

75  h.p 

TRANSFORMERS 

60 

CYCLES,  2200 

PRIMARY,  220  VOLT  SECONDARY 

No. 

K.W. 

Make 

4 

25 

Westinghouse 

2 

75 

Canadian  Crocker  Wheeler 

2 

50 

Westinghouse 

2 

40 

Packard 

2 

5 

Packard 

2 

5 

Pittsburgh 

,For  Deliveries  and  Prices  write 


Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  Limited 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 
501  Merchants  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Canada  West  Electric,  Limited,  REGINA  and  EDMONTON 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipments  from  Factory  or  nearest  Warehouse. 


NICKEL 


Shot — High  and  low  carbon 
Ingots— Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL  99.80% 

Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
\fr^  this   natural  stronger-than- 

■C/  TA^      steel,  non-corrodible  alloy. 

Reg-.  U.  S.  Pat.  Off. 

Manufadured  forms  are  Rods,  Flats,  Casings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND   INQUIRIES  DIRECT   TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


INDOOR  -  OUTDOOR 
TYPE 

Disconnects— Choke  Coils 
Bus-Supports— Fuse  Mounts 


POLE  TOP  SWITCHES 

Single  and  Double  Break  Light- 
ning Arresters/Sub-station 
units.    Ask  for  Catalogs. 


OUT  DOOR  SUB-STATIONS 
WOOD  POLE-STEEL  TOWER 


"Delta  Star"  High  Tension  Equipment 

Moloney  Electric  Co.  of  Canada,  Limited 

Halifax,      Montreal,      Toronto,      Winnipeg,  \'ancouver 
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The  DUMORE 

Sewing 
Machine 
Motor 

attaches  easily 
and  quickly  to 
any  make 
machine  without 
tools.    It  makes 
it  possible  to  do 
quicker  and  bet- 
ter sewing  with  infinitely   less  labor.  The 
DUMORE  is  just  what  you  have  been  looking 
for,  an  absolutely  reliable  motor  at  a  low  price. 
Write  for  Descriptive  Literature. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


An 

Attractive 

Design 

for 

White- 
Way 

Lighting 


A.  H.  WINTER  JOYNER,  LIMITED 

TORONTO  MONTREAL 

"Consult  a  Specialist" 


'Best  Quality' 


Low  Prices 


"VOLT" 

Electric  Co.,  Limited 

TORONTO 


"JOBBERS" 
of  Electrical  Supplies 


Prompt 
Service 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


r^-r-  


J 


I^S)"    Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write-  Today 

A.  F.  DAUM,       Pittsburgh,  Pa. 


The   Man  Who  Uses 
ALLEN-Flux 

knows  that  nothing  else  makes  soder  flow  so 
easily  and  surely  and  produces  such  clean,  per- 
fect joints.  Any  metal — any  kind  of  work — better 
and  cheaper  than  muriatic  acid  or  anything  else. 

Allen  Sodering  Salts 

comes  in  pulverized  form — add  water  and  make 
a  perfect  liquid  flux.  If  you  soder — ALLEN-flux 
it.  A  fair  trial  by  you  is  our  best  argument. 
Sample  free  for  your  dealer's  name. 

HOUSrON  &  CO.,  LTD. 

Cumberland  Block,  Winnipeg 
22  College  Street,  Toronto 
1825  Scarth  Street,  Regina 


Crawford  Cedar 

Company 
MENOMINEE  -  MICH. 

Producers  of 

POLES 

Woods-Run  Stock  —  Plain  or  Treated 
Butts. 
Sales  Representatives 
Canadian  Independent 
Telephone  Co, 
263  Adelaide  St.  W  , Toronto 


OUR 

Briiish  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  Sale*  Office— 72  W.  Adams  St..  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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Electrical 
Mechanical 

Directory  of  Engineers 

Special 
Interests 

 .  

Cbarks  H.  mmtW 
Percival  H.  mitcbell 

Consulting  and  $apervi$in« 
Engineers 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engfineering. 

Traders  Bank  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e..  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Blda..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi.  Board  of  Trade  Bldg. ,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
'      Supervision  of  Lishtins  and  Power  Plants 

*  Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B. Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817        326  W.Craig  St.,  Montreal 


lOBUGSrORE  FITTINGS 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 
ALSO  at  Montreal,  Ottawa,  Washington,  D.C. 


jmma.  C0PYBICHT5 &jrmi\ 


STANLEY  LIGHTF007 

REC-D  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN    BLDG.(<^*Jy^'J,^^")  TORONTO. 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FREE 
M««T,cN  -r,,,!,  r«p.r,)  M.  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 

Inspection  during  manufacture,  Te.sts  and 

Reports  before  shipping-  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of. manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver.  New  Glasgow 


ESTARLISHED  184t) 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

.  THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  afifecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que. ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
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Time  saved  with  this  work  stand 

Martin  Portable  Vise  Stand 
and  Pipe  Bender 

Carry  it  with  you  on  every 
contract;  weighs  only  45  lbs. 
when  "knocked  down"  in 
compact  shape.  Supplied  with 
or  without  Vulcan  chain  vise 
or  Reed  hinged  vise  and  legs 
for  stand.  Will  save  its  cost 
on  every  iob.  Write  for  de- 
tails and  prices.  No  screws 
or  fastenings  of  any  kind  re- 
quired. 


Distributors  for  Western  Canada 
Dominion  Equipment  &  Supply  Co.,  Ltd.,  Winnipeg,  Man. 

DISTRIBUTOR  WANTED  FOR  EASTERN  CANADA. 

H.  P.  MARTIN  &  SONS,  ^i^^lr:  Owensboro,  Ky. 


111 

Working  with 
A  Single  Purpose 


No  considerations  of  expediency,  no  motives  of  the  mo- 
ment, ever  have  influenced  the  making  of 


Indicating  Instruments 

The  single  purpose  of  this  Company's  founder,  and  of 
the  Company  itself,  has  been  the  production  of  Instru- 
ments of  Precision  which  should  more  and  more  nearly 
approach  absolute  perfection. 
Westdii    Indicating    Instruments    include    a    great    variety  o 
groups   for   portable  or  switchboard   service   on   A.C.   or  D.C 
t  ircuits,   Instruments  designed   expressly   for   testing  and  lab 
oratory   use,   for   motor   car   and  boat   electrical   systems,  an. 
many  others  for  special  purposes.    Write  for  Bulletins  or  Cala 
logs  describing  those  which  interest  you. 


The  Weston  A.C.  Round  Pat- 
tern Switchboard  Group  includes 
.\mmeters.  Voltmeters,  Watt- 
meters, (Single  and  Polyphase), 
Power  Factor  Meters,  Frequency 
Meters  anj  Synchroscopes. 
These  instruments  have  points 
of  marked  superiority  over  any 
others  intended  for  the  same  pur- 
pose. Besides  their  extreme 
accuracy  and  serviceability,  they 
are  liighly  desirable  for  their 
uniformity  of  size  and  style,  the 
npenness  of  their  scales  and  their 
legibility  from  any  angle. 


Weslon  EIrctricalliMtruinentCo..  23  Weston  \ve.,  Newark.  N.J. 

Toronto— A.  H.  Winter-Joyner,  Ltd..  100  ^yellington  St.  We.st. 
■\Io>TRE,\L.  WiNNii'Kc.  V A Ncoi' vR K  —  Northern  Electric  Co. .  Ltd. 


Eliminate  voltage  fluctuation  caused  by  the  start- 
ing of  small  motors- 
Many  are  installing 


Fractional  Horie  Power 

Repulsion  Start — Induction 

Single  Phase  Motors 


(1/10  to  K  Horse  Power) 

which  start  with  considerably  less 
than  3  times  full  load  current  and 
accelerate  to  full  speed  under  full 
load  in  2  to  1  0  seconds.  This  makes 
it  possible  to  connect  them  to  light- 
ing  circuits    using  fuses 
which  will  really  protect 
and  which  will  still  be  of 
sufficient  capacity  to  insure 
their  successful  starting. 


They 
Keep-a-Running 


H  h.p.  motor  geared  tu  an  air 
compressor 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  248 
Jones  &  Moore  Electric  Co.,  Ltd..  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


What  could 
be  more 
simple 


for  starting  a 
motor  than  a 
single  throw 
switch  ? 
Wagner  type 

BW  (Self-starting)  Polyphase  and  BA  Single- 
phase  motors  require  no  other  apparatus.  Un- 
equaled  for  remote  or  automatic  control. 


YM 


Bulletins 


And  the  QuaHty  built 
into  Wagner  motors 
insures  the  user  against 
failure  or  repair  costs. 

013  and  11113. 


of  Canada  L  imited  -  Mo  ntrcal 


Cluardiiui    llldy..  Monlical. 


Traders   Hank   Uldg.,  Toronto. 
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ALTERNATORS 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lincoln  Electric  Co.  of  Canada. 
Wagner  Electric  Mfg.  Company  of  Canada. 

ALUMINUM 

British  Aluminium  Company. 
Northern  Aluminum  Company. 
Spielmann  Agencies,  Registered. 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company. 

Ferranti  Electrical  Company  of  Canada. 

Joyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company. 

Wagner  Electric   Mfg.  Company  of  Canada. 

Weston  Electrical  Instrument  Company. 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National  Metal  Molding  Company. 
Pass  &  Seymour,  Inc. 

AUTO  STARTERS 

Adams-Bagnall  Electric  Company. 

BATTERIES 

Canadian  General  Electric  Company. 
Canadian  Hart  Accumulator  Company. 
Hamilton   &   Toronto   Electric  Co. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

BLOCKS 

Jordan  Bros.  Inc. 

BOLTS 

McGill  Manufacturing  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Ohio  Brass  Company. 

BOXES 

Canadian   Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T., 

Standard  Underground  Cable  Co.  of  Canada. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited. 
Joyner,  Limited,  A.  H.  Winter. 
Pringle,  R.  E.  T. 

BRAKES 
Sundh  Electric  Company. 

BULBS 

Pioneer  Corporation. 

BUS  BAR  SUPPORTS 
Joyner,  Limited,  A.  H.  Winter. 
Moloney  Electric  Company  of  Canada. 

BUSHINGS 
Electrical   Fittings  Company. 
National  Metal  Molding  Company. 

CABINETS  , 
Canadian  Krantz  Electric  &  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company, 
Canada  Wire  &  Cable  Company. 
D.  &  W.  Fuse  Company. 
Northern   Electric  Company. 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada. 

CABLE  ACCESSORIES 

Cope,  T.  J. 

Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada. 

CARBONS 
Canadian    Westinghouse.  Company. 


CABLE  RACKS 

Cope,  T.  J. 

CAR  EQUIPMENT 

Ohio  Brass  Company. 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 

Jones  &  Glassco. 

CHARGING  OUTFITS 

Canadian   Crocker- Wheeler  Company. 
Lincoln  Electric  Co.  of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern  Electric  Company. 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company. 
Cutter  Electric  &  Manufacturing  Company. 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.  &  W.  Fuse  Company. 

COMMERCIAL  AGENCY 

Bradstreet  Company. 

COMMUTATORS 

Cleveland  Armature  Works. 

COMPRESSORS 

De  Laval  Steam  Turbine  Company. 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company. 
Canadian   Westinghouse  Company. 

CONDUCTORS 
British  Aluminium  Company. 
National  Metal  Molding  Company. 
Northefn  Aluminum  Company. 

CONDUITS 

American  Conduit  Company. 
Conduits  Company. 

Electrical   Fittings  &  Foundry  Limited. 
National  Metal  Moulding  Company. 
Northern  Electric  Company. 

CONDUIT  ROD 

Cope,  T.  J. 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited. 

Ferranti  Electrical  Company  of  Canada. 

Lincoln  Electric  Co.  of  Canada. 

CONDUIT  BENDERS 

Martin  &  Sons,  H.  P. 

CONDUIT  BOX  FITTINGS 

Electrical   Fittings  Company. 
Pass  &  Seymour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 

Canadian   Crocker- Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Sundh  Electric  Company. 

CONNECTORS 

Dossert  &  Company. 

COOKING  DEVICES 

Canadiaii   General  Electric  Company. 
Canadian   Westinghouse  Company. 
Northern    Electric  Company. 
Spielmann  Agencies,  Registered. 

CORDS 

Norlliern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company. 
Stuart-Howland  Company. 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company. 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Co. 


CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 
Pass  &  Seymour  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 
Coving   Hydraulic   &   Engineering  Company. 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  SHADES 

Jefferson  Glass  Company 

ELECTRIC  RANGES 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 
Ohio  Brass  Company. 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada. 

FANS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Century  Electric  Company. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Robbins  &  Myers. 
Spencer  Company,  W.  H. 
Volt  Electric  Company. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited. 
Northern  Electric  Company. 

FIXTURES 

Benjamin   Electric  Manufacturing  Company 

Canada  Sales  Company. 

Canadian  General  Electric  Company. 

Jefferson  Glass  Company. 

Northern  Electric  Company. 

Tallman  Brass  &  Metal  Company. 

FLASHLIGHTS 

Canada  Sales  Company. 

Interstate  Electric  Novelty  Company. 

Northern  Electric  Company. 
Spielmann  Agencies,  Registered. 

FLEXIBLE  CONDUIT 
Tubular  Woven   Fabric  Company. 

FUSES 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
Economy  Fuse  &  Manufacturing  Company. 
G.  &  W.   Electric  Specialty  Company. 
Moloney  Electric  Company  of  Canada. 
Northern   Electric  Company. 
Volt  Electric  Company. 

FUSE  BOXES 

D.  &  W.  Fuse  Company. 
Northern  Electric  Company. 
Pass  &  Seymour,  Inc. 

(Continued  on  page  M) 
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Unequalled  Workmanship 

Highest  Efficiency 

Complete  Satisfaction 

ESCHER  Wyss  &  Co. 

Water  Wheels 
Governors 
Turbo  Pumps 
Steam  Turbines 


Write  for  information 
and  prices 


ESCHER  WYSS  &  CO. 

n  Coristine  BIdg.,  MONTREAL 


Canadian  Baldwin  Electric  Trucks 


INTERURBAN  SERVICE 


The  truck  illustrated  is  designed 
for  high  speed  on  electric  rail- 
ways, and  has  a  rated  carrying 
capacity  of  30,000  pounds  on 
the  centre  plate. 

It  has  frictional  side  bearings  and 
is  of  the  equalized  pedestal  type. 

Canadian  Baldwin  Trucks, 
solve  the  problem  of  minimum 
weight,  economical  maintenance, 
simple  construction,  noiseless  op- 
eration and  easy  riding. 

There  is  comfort  riding  on 
roads  where  Canadian  Baldwin 
Trucks  are  used. 


Canadian  Baldwin  Trucks,  Class  84-30-AA,  built  for  Lake  Erie  & 
Northern  Railway,  Ontario. 

Manufactured  in  Canada  by 

Canadian  Locomotive  Company,  Limited 


KINGSTON 


ONTARIO 
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GENERATORS 
Canadian  Crocker-Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westingliouse  Company. 
Canadian   Vickers,  Limited. 
De  Laval  Steam  Turbine  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Ferranti  Electrical  Company  of  Canada. 
I.acliapelle  &  Company,  J.  D. 
Lancashire  Dynamo  &  Motor  Company. 
Lincoln  Electric  Co.  of  Canada. 
Tliomson   Company,    Limited,  Fred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Canada  Sales  Company. 
Jefferson    Glass  Company. 

GUARDS  (Lamp) 
McGill  Manufacturing  Company. 
Monarcli  Electric  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HEATING  DEVICES 

Canadian  General  Electric  Company. 

Canadian   Vickers,  Limited. 

Canadian    Westinghouse  Company. 

Majestic    Electric  Company. 

Northern   Electric  Company. 

Renfrew  Electric  &  Manufacturing  Company. 

Spielmann   Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 
Tones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories. 

INSTRUMENTS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern  Eleftric  Company. 

INSULATORS 

Canadian  Porcelain  Company. 
Canadian    Westinghouse  Company. 
Illinois  Electric  Porcelain  Company. 
Moloney   Electric   Company  of  Canada. 
Mica  Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 

Packard  Electric  Company. 

IRONS  (Electric) 
Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Flexible  Conduit  Company. 
Majestic  Electric  Company 
National  Electric  Heating  Company. 
Northern    Electric  Company. 
Renfrew   Electric  Company. 

ISOLATED  LIGHTING  PLANTS 

Main  Electric  Mfg.  Company. 

LAMP  BULBS  (Electric) 
Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical  Maintenance  &  Repairs  Company. 
High  Efficiency  Lamp  Company, 
fjncoln  Electric  Co.  of  Canada. 
Moloney   Electric  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 
Volt  Electric  Co. 

LANTERNS  (Electric) 

Duncan  Electrical  Company. 
Interstate    Electric   Novet(y  Company. 
Spielmann   Agencies,  Registered. 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Comnany. 


LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited. 

Canadian  General  Electric  Company. 
Cope,  T.  J. 

Carr  Company,  C.  E.  A. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Ohio   Brass  Company. 
Pass  &  Seymour  Inc. 
Steel  Co.  of  Canada  Limited. 

LIGHTING  STANDARDS 

Adaras-Bagnall  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.   E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited. 

LUMINOUS  BULBS 

Pioneer  Corporation 

LUMINOUS  CLOCKS 

Pioneer  Corporation 

MAGNETS 

Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Co. 
Northern  Electric  Company. 
Thompson-Levering  Company. 

METAL  MOLDINGS 

National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company. 
Ferranti  ,  Electrical   Company  of  Canada. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Packard  Electric  Company. 

MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 

MOTORS 

CanadiaTi  Crocker- Wheeler  Company. 

Canadian  General  Electric  Company. 

Canadian    Westinghouse  Company. 

Canadian  Vickers. 

Century  Electric  Company. 

Electrical  Engineering  Company. 

Electrical   Maintenance  &  Repairs  Company. 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company. 

Petrie,  Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers. 

Spencer  Company,  W.  H. 

Thomson   Company,   Limited,  Fred. 

Toronto  &  Hamilton  Electric  Company. 

Wagner  Electric  Mfg.  Company  of  Canada. 

NICKEL 
International    Nickel  Company. 

OFFICE  FURNITURE 
Canadian   Office   &   School   Furniture  Company. 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada. 

OVERHEAD  MATERIAL 

Drew  Electric  &  Mfg.  Company 
Carr  Company,  C.  E.  A. 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin  Electric  Manufacturing  Company. 
Canadian   Krantz   Electric  &  Mfg.  Company. 
Canada  Sales  Company. 
Devoe  Electric  Switch  Company. 

Northern  Electric  Company. 

PAINTS  &  COMPOUNDS 

G.  &  W.  Electric  Specialty  Company. 
McGill  Manufacturing  Company. 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada. 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc.  ' 


PATENT  SOLICITORS  &  ATTORNEYS 

Deiinison,  H.  J.  S. 
Fetherstonliaugh  &  Hammond. 
Ridout  &  Maybee. 
Shipman  &  Company,  Harold  C. 

PINS   (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 


PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company. 

PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Pnngle,  R.  E.  T. 

POLES 

Crawford  Cedar  Company. 
Lindsley  Bros.  Company. 

Northern  Electric  Company. 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Steel  Co.  of  Canada  Limited. 


PORCELAIN 
Canadian  Porcelain  Company. 
Illinois   Electric   Porcelain  Company. 
Ohio   Brass  Comjiany. 
Pass  &  Seymour,  Inc. 

POTHEADS  &  SLEEVES 
G.  &  W.  Electric  Specialty  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic  &  Engineering  Company. 
Main  Electric  Mfg.  Company. 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin  Electric   Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Pass  &  Seymour. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company. 

REPAIRS 
Electrical   En^neering  Cornpany. 
Electrical  Maintenance  &  Repairs  Company 
Thomson  Company,  Fred. 

RHEOSTATS 
Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

.     .  ROSETTES 

Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company. 
National  MeUl  Molding  Company. 
Northern   Electric  Company. 
Pass  &  Seymour  Inc. 
Pringle,  R.  E.  T. 

„    .  SOCKETS 

Benjamin  Electric  Manufacturing  Company. 

t  anadian  General  Electric  Company 

Duncan  Electrical  Company. 

Monarch  Electric  Company. 

National   Metal   Molding  Company. 

Northern   Electric  Company. 

Pass  &  Seymour  Inc. 

Spencer  Company,  W.  H. 

Starr  Son  &  Company,  John. 

Volt  Electric  Company. 

SOLDERING  FLUXES 
Allen  Company,  L.  B. 
Houston   &  Company 

STANDARD  CELLS 
Weston   Electrical   Instrument  Company. 

(Continued  on  Paje  5^  ) 
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Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  fiave  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Traders  Bank  Building, 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  BIdg. 
Indianapolis,  Ind.,  Telephone 
Bldg. 

Chicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
Los  Angeles     San  Francisco 
Portland,  Ore. 


Two  De  Laval  600-kw.  geared  direct-current  turbo  generators 
installed  for  the  Pacific  Mills,  Lawrence,  Mass.,  high  pressure  con- 
densing service,  supplying  power  to  variable  speed  print  machines. 

Flexible,  Accurate  Speed  Con- 
trol and  Maximum  Output  Made 
Possible  by  De  Laval  Geared  Di- 
rect-Current Turbo  Generators 

With  alternating  current  distribution,  speed  var- 
iation for  individual  machines  is  difficult.  With 
direct-current,  on  the  other  hand,  each  machine  can 
be  studied  separately  and  speeded  up  to  the  maxi- 
mum, thereby  increasing  the  output. 

The  gain  thus  obtained  over  fixed  speed  through- 
out may  amount  to  .5  or  15  per  cent. 

A  direct-current  generator  geared  to  a  steam  tur- 
bine is  superior  to  transformers  and  rotary  convert- 
ers, as  it  is  more  efficient,  costs  less,  occupies  less 
space,  and  involves  less  complication. 

The  installation  shown  has  given  reliable  and 
efficient  service  since  it  was  put  in  service  over  three 
years  ago. 

The  use  of  the  gear  permits  the  steam  turbine  to 
run  at  the  best  speed  for  efficiency  and  simplicity. 
The  turbine  can  be  adapted  to  any  steam  conditions, 
as  high  pressure  condensing,  exhausting  against 
back  pressure,  exhausting  partly  to  condenser  and 
partly  to  manufacturing  processes,  or  utilizing  the 
exhaust  of  reciprocating  units. 

All  De  Laval  Machines  are  distinguished  by  mod- 
erate peripheral  speeds,  large  running  clearances, 
horizontally  split  casings,  close  speed  control,  inter- 
changeability  of  parts,  due  to  manufacture  on  the 
limit-gauge  basis,  and  the  fact  that  each  machine  is 
guaranteed  as  to  efficiency  and  is  fully  tested  at  the 
builders'  works. 

Ask  for  Catalog  D  73  and  state  conditions  of 
use  so  that  detailed  information  can  be  sent. 


Reg.  U.S.  Pat.  Office 

STEAM  TURBINE  CO. 

Turbine  Equipment  Co.,  Limited,  C.P.R.  Bldg.,  Toronto,  C»n. 
The  E.  Laurie  Co.,  243  Bleury  Street,  Montreal,  Can. 
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STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Noithein  Electric  Company. 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company. 

Canadian  General  Electric  Company. 

Canada  Sales  Company. 

Canadian   Westinghouse  Company. 

Chamberlain  &  Hookham  Meter  Company. 

Devoe  Electric  Switch  Company. 

Electrical  Maintenance   &  Repairs  Company. 

G.  &  W.  Electric  Specialty  Company. 

Moloney  Electric  Company  of  Canada. 

Monarch  Electric  Company. 

National  Metal  Molding  Company. 

Northern  Electric  Company. 

Pass  &  Seymour  Inc. 

Spencer  Company,  W.  H. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

Sundh  Electric  Company. 

SWITCHBOARDS 

Canadian  General  Electric  Company. 

Canadian  Krantz  Electric  &  Manufacturing  Co. 

Canadian  Westinghouse  Company. 

Devoe  Electric  Switch  Company. 

Ferranti   Electrical  Company  of  Canada. 

Moloney  Electric  Company. 

Northern  Electric  Company. 

Pringle,  R.  E.  T. 

SWITCH  BOXES 
Electrical  Fittings  Company. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada. 

SWITCH  PLATES 

Pioneer  Corporation. 


TAPE 

Packard  Electric  Company. 
Northern   Electric  Company. 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Teleplione  Co. 
Northern  Electric  Company. 

TOASTERS 

Flexible  Conduit  Company. 
.National  Electric  Heating  Company. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 

TOOLS 

Northern  Electric  Company. 

Pratt  &  Whitney  Company  of  Canada. 

TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company. 

TRANSFORMERS 
Adams-Bagnall  Electric  Company. 
Canadian  Crocker- Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Ferranti   Electrical  Company  of  Canada. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Company. 
Packard  Electric  Company. 

Thordarson  Electric  Manufacturing  Company. 
Wagner  Electric  Mfg.  Company  of  Canada. 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company. 

TROLLEY  GUARDS 
Ohio  Brass  Company. 

TURBINES 
Boving  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 
Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan.  ■' 


TUBING 

Northern  Aluminum  Company. 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 
Northern  Electric  Company. 

VACUUM  CLEANERS 

Houston  &  Co. 
Pringle,  R.  E.  T. 

VISE  STANDS  (Portable) 
Martin  &  Sons,  H.  P.  ' 

WATERPROOFING 

Toch  Bros. 

WATER  POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company. 

Escher   Wyss   &  Company. 
Smith  Company,  S.  Morgan. 

WELDING  EQUIPMENT 

Lincoln  Electric  Co.  of  Canada. 

WIRE 

Boston  Insulated  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company. 

D.  &  W.  Fuse  Company. 

International  Nickel  Company. 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

WIRING  DEVICES 

Canadian  General  Electric  Com.pany. 
Northern  Electric  Company. 
Volt  Electric  Company. 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteriies  in  the  Dominion 

LET  US  QUOTE  YOU 
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Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


Delta 
Lamp 
Profits 


Have  you  our 
price  list?  Have  you 
any  idea  of  the  pro- 
fits you  can  make 
seUing^  Delta  Vehicle 
Electric  Lighting 
Systems,  Hand 
Lamps,  Lanterns. 
Bicycle  Lamps,  and 
Flashlights? 

We  are  tlie  originators — and  by  far  the 
largest  makers — of  Heavy  Service  Dry-Cell 
Electric  Lamps  and  Lanterns. 

Write  for  our  Price  List  and  latest  Illus- 
trated Bulletin. 

Delta  Electric  Company 


Toronto — 22  College  St. 
Winnipeg — Cumberland  and  Hargrave 
Regina— 1825  Scarth  St. 


Sts 


Oxy  ^  Acetylene  Welding 


LAIR 

Toronto 


Here  is  an  example  of  a 
patch  welded  into  a  heavy 
steel  pipe.  For  repairing 
hydro  pipe  lines  and  flumes 
the  Oxy-Acetylene  appara- 
tus is  the  most  economical 
method.  It  can  also  be 
used  for  adding"  any  kind  of 
metal  to  worn  places  in 
electrical  machinery. 

Our  catalogue  contains  many 
interesting  illustrations. 

Copies  free  on  request. 


LIQUIDE  SOCIETY 


MONTREAL 


Winnipeg 
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W^stinghouse 

Outdoor  Oil  Switching  Devices 


mm. 


Type  F-1  Weatherproof 
Outdoor  Oil  Circuit  Breaker, 
Hand  -  Operated  Automatic 
Series  -  Trip  with  Inverse- 
Time-Element,  3-Pole  Single- 
Throw  200  -  Ampere,  4,500- 
Volt. 


Type-  F-3  Weatherproof 
Outdoor  Oil  Circuit  Breaker, 
Electrically  or  Hand  Oper- 
ated Wall  or  Pipe  Mounting 
3-PoIe  Single  -  Throw  600- 
Ampere,  7,500-Volt, 


Type  H  3-Pole  Waterproof 
Outdoor  Oil  Circuit  Breaker, 
Undervoltage  and  Full-Auto- 
matic Overload  Trip  with 
Adjustable  Inverse-Time  Ele- 
ment, 5  to  100  Amperes,  750 
Volts. 


Type  D  Outdoor  Oil 
Switch  for  Wall  or  Pole 
Mounting,  4,500-Volt,  200' 
Ampere,  4  -  Pole,  Single 
Throw. 


These  standard  devices  are  sturdier  than  ordinary 
motor  starters  and  are  therefore  ideal  for  outdoor 
work. 

Weatherproof  and  dustproof ;  absolutely  safe  to  operate  as  all 
live  parts  are  enclosed. 

For  direct  motor  starting  they  include  overload  trip,  with  in- 
verse time  element  and  undervoltage  release,  and  are  fully 
automatic. 

For  automatic   circuit  control  the  undervoltage  release  is 
omitted. 

For  non-automatic  operation  the  weatherproof  Westinghouse 
Type  D  Oil  Switch  is  provided. 

Catalogue  Section  DS-258  gives  particulars  on  Type  D. 
Catalogue  Section  DS-260  gives  particulars  on  Type  H. 
Catalogue  Section  DS-261  gives  particutars  on  Type  F. 

Ask  our  nearest  office  to  send  the  Catalogue  Section  you  are  interested  in. 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto       Montreal  Ottawa  Halifax     Ft.  William      Winnipeg        Edmonton  Calgary  Vancouver 

Traders  Bank     .'52  Victoria      Ahearn  &  Soper      105  Mollis  Telfer  158  Portage         211  McLeod       Grain  Exchange     Bank  of  Ottawa 

BIdg.  Sq.  I-td.  St.  BIdg.  Ave.,E,  BIdg.  BIdg.  BIdg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

Ni)\\  tl>e  fact  tliat  it  is  us^d  by  the  Hydro-Electric  Commission  is 
proof  tliat  it  is  all  we  claim  for  it.  It  certainly  is  not:  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
( )ntario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
i>f  the  laminated  copper  contact.    All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efHciency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  cur  Type  17  H.E.P.  Solenoid  Switches,  which  are 
~iiiial>lp  for  any  frequency  on  multiple  circuit  or   l).C.  Series  circuit. 

Write  for  complete  descriptive  particular 

Electrical  Maintenance  &  Repairs 

Company,  Limited 
Phone  Adelaide  Street  West  Ni.ht. 

Adelaide  Beach 
902-903  TORONTO  1723  1930 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 

V      want  one. 

i 

I?"  A  handsome  profit  to  the  dealer. 

Highest  Award  Panama  ^Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

^^Majestic^*  heat  everywhere — the  dining-room^  the  drawing-roonif 
the  bed  rooniy  the  bath — all  so  easy  and  healthful. 


Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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ELECTRIC  REPAIRS 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Co.,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 


lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!^^ 

G  &  W  DISTRIBUTION  BOXES 

are  easily  adapted  to  any  lay  out 

A  G  &  W  Box  is  engineered  at  the  factory  to  fit  the  job ;  this  permits  simple  installation  and  relieves  you  of 
engineering  the  job  to  fit  a  box. 

1  -lit 

a — th,  m  m  ilL_j«)   


Boxes  are  made  with  various  types  of  clips  and  fittings.    Standard  parts  are 
assembled  to  suit  any  combination  of  cables  or  loads. 

Let  us  show  our  box  as  applied  to  your  conditions. 


G  &  W  ELECTRIC  SPECIALTY  CO. 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.S.A 


A.   H.  Winter-Joyner.  Ltd.,  100  Wellington  St.  W.,  Toronto. 
A,  H.  Winter-Joynei ,  Ltd..  17  St.   |ohn  Street,  Montreal. 
Bcntz-Richard  son    Co.,    Ltd.,    592    Notre    Dame   Ave.,  Winnipeg. 
General    Supplies.   Limited.    Calgary   and  Edmonton. 


For  the  Ends  of  Cables 


Vol.  XXVI— No.  4  Toronto,  February  15,  1917 


The  above  photograph  is  a  typical  illustration  of  the  use  of  Benjamin  reflectors  for  lighting  a  cotton  mill.    The  panel  which 

is  noticed  on  the  left  of  the  picture  is  one  of  the 


"STARRETT  SAFETY  PANELS" 

These  panels  are  SAFE,  COMPACT  and -different. 

BENJAMIN  ELECTRIC  MFG.  CO.  of  CANADA,  LTD. 

11-17  Charlotte  St.  -  -  -  -  TORONTO,  Ontario 
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One  Source  —  One  Quality 

for  your 

LINE  MATERIAL 

assures  a  lasting  line  and  minimum 
maintenance,  when  that  material  is 


Norther tt  E tec  trie 

from  pole  to  drop  wires 

The  quality  of   Northern  Electric  material    is  ensured 
by  rigid  manufacturing  specifications  and  inspection. 

Service — an  important  item  m  your  work — is  assured  by 
the  large  number  of  our  distributing  points — each  one 
carrying  large  stocks  for  rush  orders. 

Consider  this — then  let  us  quote  you  on  Poles,  Cross 
Arms,  Pins,  Brackets,  Insulators,  Wire,  Cable,  Strand, 
Guy  Rods,  Pole  Hardware  and  Tools. 

Northern  Efectric  Company 

LIMITED 

MONTREAL  OTTAWA  WINNIPEG  CALGARY 

HALIFAX  TORONTO         REGINA  VANCOUVER 
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Their  neat  appearance 
extends  the  use  of 
Surface  Switches 


Push  Button  Snap  Switches 

can  be  suitably  used  in  many  locations  where  ordinarily  sur- 
face switches  would  not  be  employed.  They  extend  but  little 
from  the  wall.    They  are  small  and  compact  Being  operated  by 
push  buttons  it  has  been  possible  to  employ  a  plain  and  attractive 
cover  with  no  projections  of  any  kind. 

Note  these  distinctive  features — 

First,  a  lieater  surface  switch,  one  that  extends  but  little  from  the  wall  and  which  in- 
creases the  use  of  surface  switches  because  of  the  improved  appearance  making  them  suit- 
able for  many  locations  where  ordinarily  surface  switches  have  not  been  altogether  desirable. 

The  C-H  push  button  mechanism  permits  the  design  of  a  shallow  switch  with  a  neat 
flat  polished  nickel  cover  or  cap.  The  small  push  buttons  are  conveniently  located  and  do 
not  protrvide. 

Second,  durability, — 

The  positive  snappy  action  of  the  C-H  push  button  mechanism  allows  no  half-way  opera- 
tion, no  sticking  and  no  over-travel.  If  the  light  button  is  depressed,  the  switch  closes  with 
a  click — if  the  dark  button  is  depressed  the  circuit  is  opened  in  the  same  snappy  way. 

C-H  snap  switches  are  designed  for  use  in  connection  with  all  classes  of  wiring.  On 
some  jobs  you  have  in  hand  now  you  can  keep  the  cost  down  by  using  these  neat  switches 
in  place  of  flush  switches. 

All  prices  and  other  data  are  contained  in  Benjamin  Catalogue  C-22.    If  you  have  not  received  a  copy 
or  have  mislaid  yours — Give  us  your  name  and  address. 


ELECTRIC 
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TLEXTUBE" 


You  ought  to  see 
Flextube  made! 

You'd  then  understand  why  it  is  so  good  when  you 
g"et  it — why  every  foot  of  every  coil  can  be  used. 
The  human  factor  has  been  practically  eliminated. 
The  breaking  of  a  single  thread  immediately  stops 
a  machine,  and  it  stays  stopped  until  the  thread 
has  been  tied.  The  compounding  is  also  done 
automatically,  and  uniformly,  and  FLEXTUBE  is 
compounded  twice — before  the  tough  thread  outer 
braiding  is  put  on,  and  afterward.  Finally,  every 
foot  of  every  coil  is  actually  fished  before  it  leaves 
our  factory.  The  construction  is  seamless  and 
non-separable,  but 

The  easiest  way  for  you  to  find  out 
how  good  FLEXTUBE  is,  is  to  try  it 
out.  Specify  on  your  next  order,  or 
if  yoj'd  rather  examine  a  sample  first, 
a  postal  will  bring  it  to  you. 

National  Metal  Molding  6 

Ma n ufacturers  of  C-' 

Electrical  Conduits   6c  Fittings 
1118  Fulton  Building,  PITTSBURGH,  PA. 


Atlanta 
Boston 
Buffalo 

Chicago 
Buenos  Aires 


Dallas 

Denver 

Detroit 


Portland 
Havana 


Los  Angeles  Salt  Lake  City 

New  York  San  Francisco 

Philadelphia  Seattle 
St.  Louis 
Manila  Paris 


Canadian  Distributors 
CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 


Montreal 

Halifax 

Ottawa 

Cobalt 

Porcupine 


Head   Office,                ■  TORONTO 

District    Sales  Ol'riccs: 

Fort  William  Kdnionton 

Regina  Nelson 

Winnipeg  Vancouver 

Saskatoon  Victoria 

Calgary  Prince  Rupert 
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The  "Why"  of  the 

"Roller-Bearing"  Wire  way 

The  above  photograph  shows  a  piece  of  Northern  Electric  DURADUCT 
slit  down  the  middle  and  flattened  so  as  to  show  a  cross  section  under  the 
magnifying  glass. 

Note  the  hilts  and  valleys  of  the  inner  surfac3. 

'  A  wire  being  fished  through  would  touch  the  "high  spots"  only. 
This  reduces  friction  to  the  minimum. 

Northern  Electric  DURADUCT  is  the  only  conduit  constructed  with 
1,his  feature. 

No  other  conduit  offers  so  little  surface  to  come  in  contact 
with  the  wire. 

This  is  why  Northern  Electric  DURADUCT  makes  fishing  a  pleasure. 


ALL  GOOD  JOBBERS  SELL  DURADUCT 

Northern  Ekctr/c  Comparty 


LIMITED 


MONTREAL 
HALIFAX 


OTTAWA 
TORONTO 


WINNIPEG 
REGINA 


CALGARY 
VANCOUVER 
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McKinnon  Chain 

For  Electric  Fixtures 


This  highly  specialized  product  will  meet  the  re- 
quirements of  the  most  exacting  electric  fixture  makers. 
In  all  varieties  of  high  grade  lighting  units  the  Mc- 
Kinnon Chain  will  harmonize  beautifully  and  preserve 
the  atmosphere  of  excellence  in  the  completed  fixture. 
Made  of  smooth  drawn  wire,  allowing  the  very  finest 
surface  finish.  Chain  is  first  copper  plated,  then  nickel 
plated,  finally  brass-plated,  brushed  and  lacquered.  Each 
strand  is  wrapped  in  tissue  paper  to  prevent  marring. 

Write  for  full  details  and  price  list 


McKinnon  Chain  Co. 

ST.  CATHARINES,  ONT. 

Agents — Duggan  &  Levy,  166  King  St.  W.,  Toronto 


J...,..:,,  ^^m^'  .:   . 


The  fact  lhat  there  is  a 
difference  in  favor  of 

Tallman 
Fixtures 

is  our  reason  for  adver- 
tising. 

It  is  significant  that  work 
which  formerly  went  to 
large  American  cities  is 
now  coming  to  us. 


This  is  proof  of  the  excellence 
of  our  product. 


rM  , 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


I-T-E  CIRCUIT  BREAKERS 


TYPE  W 

Non  closable  on  overload.     Direct  acting,  time  limit  and 
"No  Voltage." 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory :  Philadelphia,  Pa. 

New  York,  50  Church  St.  Chicago,  Monadnock  Block. 

Toronto,  Traders  Bank  Bldg.  Pittsburgh,  Park  Building. 

Detroit,  Mich.,  Ford  Bldg.  Minneapolis,  Metropolitan  Life  Bldg. 

Indianapolis,  Ind.,  Telephone  Bldg. 

ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore, 
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T^HE  special  features  in  the  design 
■■■  and  manufacture  of  C.  &  H. 
Meters  make  them  worthy  of  your 
most  critical  investigation.  *'Non- 
creeping"  -  ^'Surge  Proof"  —  "Low 
Starting  Current"  —  are  a  few  of 
their  superior  qualities. 


Efficient  meter  service  is  an  important  factor. 
G.  &  H.  Meter  Service  is  Efficient. 


Chamberlain  &  Hookham  Meter  Co.,  Ltd. 

243  College  Street,  TORONTO,  ONT. 
61  Albert  Street,    WINNIPEG,  MAN. 

W.  H.  Spencer  &  Co.,  Limited,  340  Universite  Street 
MONTREAL,  P.Q. 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire "  machines, 
minimum  incon- 
venience from 
such  breakdowns. 


750  K.V.A.  Alternator  direct  coupled  to  engine. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 

Montreal  107-109  Duke  St.,  Toronto 
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THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use  Beine 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  Ihe  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent 
Ratio  1/20  per  cent.)  in.surcs  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net, 
f.o.b.   Philadelphia,  boxed  for  shipment.  v       «  ■ 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Steaton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 
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ANNOUNCING 

WIREMOLD 

A  New  and  Different  Metal  Molding 

It  does  not  come  apart — the  base  and  capping  being  permanently  assembled  at  the  factory. 

It  "fishes"  like  conduit  and  Hke  conduit  goes  up  in  one  piece  and  goes  up  to  stay. 

It  is  only  two  wire  size — just  big  enough  for  easy  fishing  of  a  pair  of  1 4's  or  1 2's. 

It  has  a  neutral  tone  enamel  finish  that  blends  with  the  color  of  most  office  walls  and  which 
can  be  easily  painted  when  painting  is  necessary. 

It  is  made  in  ten  foot  lengths  and  each  piece  is  shipped  complete  with  one  coupling — 
another  one  of  the  many  ways  in  which  it  resembles  rigid  conduit. 

It  requires  no  special  tools  for  assembly — just  cut  the  molding  into  the  lengths  required  with 
a  fine  tooth  hacksaw  and  shove  it  on  over  the  coupling  tongues  of  fittings. 
It  has  only  a  few  simple  fittings — all  of  them  standardized  wherever  possible  to  work  with 
things  you  always  have  on  hand,  such  as  sockets  for  example. 

its  fittings  are  packed  in  small  boxes — not  over  five  fittings  to  a  box  in  any  case,  some  have 
only  one — which  makes  them  easy  to  handle  and  to  buy. 


Fig.  1.  Fig.  2.  Fig.  3. 


To  put  up  "Wiremold"  just  shove  a  coupling  into  the  grooves  of  the  capping,  and  screw  it  to  the  wall 
with  a  No.  8  flat  head  wood  screw  as  indicated  in  Fig.  I  above,  start  the  grooves  in  the  next  length  over 
the  edges  of  the  coupling  as  in  Fig.  2  and  close  up  as  in  Fig.  3. 

Simple,  isn't  it  ?  And  the  beautiful  part  of  that  simplicity  is  that  it  applies  to  all  fittings — there  are  no 
small  screws,  clips  or  slots  to  fuss  with,  just  a  shove  and  it  is  done. 

How  is  it  supported  in  the  middle  of  the  length  ?  There  is  a  very  simple  clip  for  that  purpose — j'ou 
will  find  it  in  our  new  pocket  catalogue  if  you  will  a;k  for  one.  We  would  like  to  serd  if  and  a  sample  of 
Wiremold.    Ask  your  jobber  or  write  us. 


Conduits  Company  Limited.  Toronto 

Sole  Agents  for  Canada 
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ECONOMY  FUSES 

save  electrical  protection  expense 


MADE  IN  CANADA 


Why  pay  four  or  five  times  more  than  necessary  to  ob- 
tain positive  protection  for  apparatus,  lives  and  property  ? 
Use  ,  Economy  renewable  Fuses — save  80%  yearly — renew 
them  when  blown  by  inserting  an  inexpensive  "Drop- 
Out"  Link.  These  fuses  are  Made-in-Canada  and  ap- 
proved by  the  Canadian  Fire  Underwriters'  Association. 
Being  used  and  recommended  by  many  large  Electrical 
Engineering  Companies.  Let  us  send  you  our  catalogue 
No,  20  and  a  sample  fuse.    Free  to  interested  readers. 

Write  today 

Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 
UNITY  BUILDING  -  -  MONTREAL 


LINCOLN 


— the  Motor 
of  Efficiency 


Lincoln  Motors  are  thoroughly  efficient  in  every 
way.  They  have  high  power  factor  and  good 
starting  torque.  They  are  noiseless  in  operation 
and  thoroughly  reliable.  Our  designs  insure  an 
ample  supply  of  active  material,  copper,  iron, 
shafts,  bearings,  etc. 

We  make  two  and  three  phase  alternating  cur- 
rent motors,  also  motor  generators  for  battery 
charging,  arc  welding,  etc. 

Standard  Motors  and  Spare  Parts 
Carried  in  Toronto  Stock 

Send  us  your  enquiries, 

Lincoln  Electric  Company  of  Canada,  Limited 


Head  Office:  311-312  Kent  Bldg. 


TORONTO,  ONTARIO 
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ACME  BRACKETS 

HOT  GALVANIZED 


No.  28 


ACME  BRACKETS  are  GOOD 
BRACKETS 

INSULATORS  always  on  hand 

SPECIFY  "ACME"  when  order- 
ing 

Shipments  from  stock 
ACME  STAMPING  AND  TOOL  WORKS,  Limited 

HAMILTON,  ONTARIO 

Sheet  Metal  Stampings  of  Every  Description 


HYDRAULIC  TURBINES 


Five  Vertical  Direct-Connected  Unit  in 
Concrete  Spiral  Flumes 
built  for 

THE  WATEREE  POWER  CO.,  Charlotte,  N.C. 
Fishing  Creek  Station 
55  FT.  HEAD— 11,000  H.P.-97.3  R.P.M. 
Write  for  Bulletin  "N" 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  VAN  EVERY,  Canadian  Representative 
405  Power  Building  MONTREAL 
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Made  in  Canada 


Series  and  Potential  Transformers 
Transformers  for  Every  Service 

The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Office,  N.  W.  Office  and  Warerooms, 

Traders  Bank  BIdg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  BIdg. 
Montreal,  Que. 


By  Canadian  Labor 
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Strenuous  Times  on  the  Line 


High  winds,  heavy  snow,  sudden  changes  in  tem- 
perature—  such  weather  surely  shows  up  the  true 
quality  of  insulators. 

It  is  noteworthy  that  where  conditions  are  excep- 
tionally adverse  there  is  a  marked  preference  for 

0-B  INSULATORS 

Canny  Central  Station  operators  have  found  that 
when  O-B  Insulators  are  used,  service  interruptions 
due  to  insulator  failures  are  practically  removed. 

Catalog  No.  i6  shows  the  complete  line  of  O-B 
Suspension,  Strain,  Station  and  Pin  Type  Insulators. 


O-B  INSULATOR 
Ball  and  Socket  Type 


The  Ohio  Brass  Company 


MANSFIELD,  OHIO 





rERf^ANTI 


7V1 


We  have  a  large  stock  of  3  phase 
60  cycle 

Pole  Type 
Transformers 


m  our 


Winnipeg  and  Toronto  Stocks  for 
immediate  delivery 

Write  for  our  prices  before  baying 
elsewhere 

Ferranti  Electrical  Company 
of  Canada,  Limited 

TORONTO  MONTREAL  WINNIPEG 

90  Sherbourne  St.        704  Unity  BIdg.      Farmers' Advocate  BMs. 
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White's  Porcelain  Trolley  Suspension 

A  Remarkable  Improvement  in  Trolley  Line  Suspension 


HALF  SIZE 


TYPE  "F" 

The  insulator,  stud  and  yoke  are  separable,  yet  they  assemble  as  a  unit.  When  the  trolley  ear  is 
attached  and  screwed  up  firmly  on  the  stud,  it  can  be  twisted  around  at  right  angles  to  the  span  wire  with- 
out loosening  the  ear  on  the  stud. 

The  head  of  the  stud  is  countersunk  into  insulator  so  it  can't  turn  after  the  ear  is  set  in  proper  alignment. 

The  insulator  is  made  of  durable  glazed  porcelain.  The  yoke  is  galvanized  iron,  the  stud  sherardized  steel, 
or  bronze  bolts  can  be  used  instead  of  steel. 

White's  Porcelain  Hanger  is  extremely  durable,  safe  and  low  in  cost,  and  WE  CAN  SHIP  AT  ONCE. 

T.  C.  White  Electrical  Supply  Co.,  "f/'Lou'fs"' 


Actual  Size 


KEEPING  UP  WITH  LABOR  COSTS 

Wire  it  Quick  —  Save  Your  Profit  —  Use  the  *'Jiffy'' 

You  wire  TWO  "Jiffy's"  in  the  time  of  ONE  ordinary  plug.     "Jiffy"  means 

Efficiency  —  time-saving,  money-saving  Efficiency.  And  it  is  practically  inde- 
structible. 

Best  "Jiffy"  Attachment  Plug 


Cannot  be  assembled  wrong — it's  as  near- 
ly automatic  as  a  wiring  device  has  ever 
been  built.  The  "Jiffy"  insures  wiring  effi- 
ciency— it  forces  wiring  speed.  It's  Best. 
Why  not  try  it  now? 


"Jiffy"  time-saving  magic  cannot  be 
found  in  any  other  plug.  And  it  is  heat- 
proof, oilproof,  waterproof.  Safe  to  use 
with  any  device.  Write  for  Bulletin,  Dis- 
counts and  Special  Annual  Contract  Prices. 


C.  JACKSON,  Canadian  Agent 

THE  BEST  ELECTRIC  COMPANY 


Write  your  jobber  for  prices 


22  College  Street  TORONTO 
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THE  leader  in  every  industry,  to  maintain  his  lead  must 
safeguard  the  quality  of  his  products.— Rigid  inspection 
and  careful  supervision  are  important  factors. — To  products 
of  iron  and  steel  this  principle  applies  with  tremendous 
force. —  It  means,  safety,  security  and  stability. —  We  safe- 
guard the  quality  of  our  products,  believing  quality  will  be 
recognized  long  after  the  price  is  forgotten. 


OUR  customers  must  be  served.  One  of  the  dominating 
factors  in  any  successful  business  is  Service. —  We 
succeed  only  thiough  the  good  will  and  good  wish  of  the 
people  we  serve. — This  thought  permeates  our  entire  Organ- 
ization, from  the  President  down. — Our  employees  feel  the- 
sense  of  responsibility  this  principle  implies ;  and  each  one 
directs  his  efforts  to  maintain  the  high  standard  of  service 
we  aim  to  render. 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        ■  MONTREAL 
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


Hydro  Electric  Power  Plants 


We  design  and  build  Water 
Wheels  of  both  reaction  and 
impulse  types,  for  all  heads,  of 
all  sizes,  and  for  all  speeds. 
In  the  illustration  are  4  single 
horizontal  turbines  in  spiral 
cast  steel  casings,  each  6,000 
h.p.,  630  r.p.m.,  410  ft.,  and  2 
exciter  impulse  Wheels,  each 
225  h.p.   900  r.p.m.,  380  ft. 


We  also  design  and  build  all 
Accessories  to  Hydro  Electric  Power 
Plants,  including  Oil  Pressure 
Governors,  Pressure  Regulators,  Re- 
lief Valves,  Hydraulic  Gate  Valves, 
Butterfly  Valves  and  Penstocks. 

The  penstock  elbow  in  the  illustra- 
tion was  made  of  steel  plate  for 
one  of  the  Niagara  power  plants 
and  is  10  ft.  6  in.  in  diameter  at 
the  bottom.  The  top  turns  into 
an  ellipse  12  ft.  io5/8  in.  high  and 
[I  ft.  Sys  in.  wide. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiie 


j  Canadian  Allis- Chalmers,  Limited  j 

I  Locomotives,  Structural  Steel,  Cast  Iron  Pipe  and  Power  Plant  Equipment  | 

I  Mining,  Crushing,  Hydraulic  and  Milling  Machinery  | 

I      Offices-Toronto,   Halifax,   Montreal,   Ottawa,   Cobalt,   SotUh    Porcupine,    London,   Winnipeg,    Calgary,   Nelson,   Edmonton,   Vancouver,  Victoria.  | 

illKlllllllli  Ill  I  IIIIIIIIIIIIIIIIIIIIIIIHI  lllllllllliMlllllllllllilllll  Illllll  Illlllllll  mil  Illlllll  Ill  I  llllllllllllllllllMlli  I  Illllllllllllllllllllllllllllllllllllillllliliiliiiiiiiiii^^^ 
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^MYYj^^P^  PIAPj^^  them  ? 


The  Robbins  &  Alyers  sales  plan  concentrates 
the  main  effort  in  movino-  fans  across  the  dealer's 
counter,  rather  than  in  getting  them  into  the 
dealer's  stock  room.  We  have  learned  that  by 
creating"  a  desire  for 
Robbins  &  Mj^ers  Fans 
in  the  minds  of  the  pub- 
lic, by  making  them 
quick,  easA',  profitable 
sellers  for  the  dealer, 
the  dealer  orders  will 
take  care  of  themselves. 

Because  of  the  suc- 
cess of  this  policy  we 
have  kept  on,  year  after 
year,  advertising  R.  & 
M.  Fans  to  the  public 
—  )four  customers  — 
through  the  leading- 
magazines. 

This  advertising  has 
made  the  Robbins  & 
Myers  Fan  the  best- 
known,  easiest  -  selling 
fan  in  the  world. 


As  a  result,  new  dealers  have  come  to  us  with 
l)ut  little  solicitation  as  fast  as  we  could  take  care 
of  their  requirements.  And  our  old  dealers  have 
stuck  to  R.  cK:  M.  Fans  season  after  season,  secure 

in  the  knowledge  that 
the  Robbins  &  Myers 
sales  plan  will  sell  fans 
,  for  them  as  well  as  to 
them.  They  know  they 
can  count  on  a  low  sell- 
ing cost  and  a  good 
profit  on  R.  &  M.  Fans. 


In  addition  to  tlie 
general  advertising  on 
Robbins  &  Myers  Fans, 
special  sales  helps  are 
furnished  free  to  the 
dealer  for  local  use. 


362 


Catalog,  prices,  and 
information  on  the  sell- 
ing help  we  furnish  will 
be  sent  on  request. 


The  Robbins  &  Myers  Co.,  Springfield,  Ohio 

New  York      Philadelphia      Boston      Cincinnati      Cleveland  Chicago 
Buffalo       St.  Louis       San  Francisco 

CANADIAN  DISTRIBUTORS 


The   Century   Electric  Co. 
Montreal 

La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
Si.  John 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Great  West  Electric  Co., 
Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 

Rogers  Electric  Co.,  Ltd. 
Toronto 
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No.  3425 


Two  Big  "FRANCO" 

Sales  Boosters 

No.  3435 — A  fast-selHng,  tower-priced  model  that  is  always  in 
demand,  owing-  to  its  convenient  size.  The  case  is  of  brass,  with 
highly-polished  nickel  finish.  Made  in  3  sizes — 2J/$  x  1]4  x  11/16  in.; 
2%  x  iVs  X  54  in.;  and  2^  x  3  x  %  in.  An  excellent  type  for  your 
regular,  all-the-year-round  trade. 

No.  3435 — Improved  Model,  with  hinged  opening;  brass  case,  with 
highly  polished  nickel-plated  finish — fits  the  pocket  like  a  cigarette 
case.    Made  in  variotis  sizes. 

If  you  haven't  a  copy^  of  the  FRANCO  catalogue,  illustrating  and 
describing  our  entire  line  of  flashlights  and  RADIO  batteries,  send  for 
one  without  delay. 

You  won't  lose  many  sales  if  you  carry 

"FRANCO"  FLASHLIGHTS 

Made  by 

Interstate  Electric  Novelty  ompany 

of  Canada,  Limited 

220  King  Street  West 
TORONTO  ONTARIO 


No.  3435 


CANADIAN 

Beauty 

ELECTRIC 

MEATIN6 
APPLIANCES 


Sell  "Canadian  Beauty" 

Electric  Heating  Appliances 

^  AH  these  products  are -well  known  to  your  cus- 
tomers. You  will  be  able  to  sell  them  much  easier 
th3,n  any  other  make.  We  have  been  advertising 
them  steadily  for  some  time  past,  and  the  public 
recognizes  "Canadian  Beauty"  as  the  trade  mark  of 
the  best  heating  appliances  on  the  market.  Modern 
ideas,  tested  by  actual  use.  Right  prices.  Liberal 
selling  methods.   Write  for  complete  details. 


Renfrew  Electric  Mfg.  Co.,  Limited  / 

Renfrew,  Ontario 


EtECTRIC 
HEATING 
APPLIANCES 
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An  Engineering  Society  to  Include  all 
Canada's  Technical  Men 

The  Canadian  Society  of  Civil  Engineers  appears  to  be 
divided  at  the  moment  between  what  has  been  called  an  ultra- 
conservative  party  or  section,  composed  of  members,  it  is 
claimed,  who  are  anxious  only  to  preserve  the  ancient  name 
and  traditions  of  this  society — quite  ignoring  the  develop- 
ments of  the  past  quarter-century  in  the  engineering  world — 
and  an  aggressive  party  who  are  working  for  a  reorganization 
along  lines  more  compatible  with  modern  thought  and  prac- 
tice. One  of  the  main  points  at  issue  is  the  dropping  of  the 
word  "civil,"  so  as  to  make  the  name  read  "Canadian  Society 
of  Engineers,"  or  "Canadian  Institution  of  Engineers,"  and, 
along  with  this,  a  broadening  of  the  boundaries  of  the  organ- 
ization so  as  to  include,  on  practically  an  equal  footing,  civil, 
electrical,  chemical,  mining,  and  mechanical  engineers,  pre- 
sumably as  branch  organizations  of  the  parent  society. 

In  favor  of  such  a  change  it  can  be  said  that  within  nar- 
row limits  the  word  "civil,"  at  the  time  of  the  organization 
of  this  society  thirty  years  ago,  was  understood  to  include  all 
kinds  of  engineering,  which  broad  interpretation  has  gradu- 
ally disappeared,  however,  as  the  other  branches  of  engineer- 
ing have  developed.  It  could  thus  be  argued  that  in  dropping 
the  word  "civil"  the  new  name  would  merely  represent  what 
the  originators  of  this  honored  organization  intended  it 
should  represent. 

There  are  other  arguments  too,  doubtless,  that  must  have 
more  or  less  bearing  on  the  subject.    Take  the  electrical  engi- 


neers for  example.  Failing;  a  strong  parent  organization  of 
Canadian  origin,  the  electrical  men  have,  very  largely  asso- 
ciated themselves  with  a  foreign  society.  The  same  is  true 
of  other  branches,  and  this  would  seem  to  indicate,  if  noth- 
ing else,  that  the  various  engineering  branches  in  Canada  are 
not  yet  numerous  and  powerful  enough  to  support  separate 
Canadian  societies.  They  should,  however,  be  able  to  support 
one  such,  and  the  scheme  which  seems  to  offer  the  best  pro- 
mise of  being  of  the  greatest  good-to  the  greatest  number  is 
the  change  now  being  advocated  for  the  Canadian  Society  of 
Civil  Enginecris — that  is,  make  it  a  Canadian  society  of  engi- 
neers, and  let  it  be  governed  by  a  board  of  representatives, 
elected  by  all  the  branches  of  the  engineering  profession  in 
Canada,  who  should  have  equal  standing.  This  surely  means 
unity,  and  units  means  better  organization  and  more  effective 
work. 


Will  Report  on  Montreal  Aqueduct 

After  many  months  of  discussion,  there  is  a  prospect  of 
the  controversy  over  the  Montreal  Aqueduct  and  the  pro- 
posed hydro-electric  development  being  settled.  At  the  sug- 
gestion of  the  Board  of  Control,  the  council  have  voted 
$5,000  fees  for  the  services  of  Mr.  J.  B.  McRae,  consulting 
engineer,  Ottawa;  Mr.  H.  E.  Vautelet,  former  Chairman  of 
the  Quebec  Bridge  Commission;  and  Mr.  Arthur  St.  Laurent, 
assistant  Deputy  Minister  of  Public  Works,  who  will  ex- 
amine and  report  on  the  project.  The  council  of  the  Can- 
adian Society  of  Civil  Engineers  and  thirty-one  ratepaying 
engineers,  have  strongly  criticised  the  scheme  as  being  un- 
duly expensive;  as  unlikely  to  develop  more  than  seven 
thousand  horse  power,  in  place  of  the  ten  thousand  horse 
power  for  which  it  is  designed;  as  uneconomical,  in  that 
power  can  be  purchased  cheaper  than  it  can  be  developed 
under  the  scheme;  and  as  unsound  generally  in  view  of  the 
probable  stoppage  of  the  plant  by  frazil  during  a  part  of  the 
year.  It  was  therefore  suggested  that  an  independent  board 
of  engineers  be  appointed  to  examine  the  project. 

Mr.  P.  Mercier,  the  city's  chief  engineer,  in  an  elaborate 
report,  defended  the  details  of  the  scheme,  and  denied  that 
the  plan  was  defective  on  the  points  alleged,  and  contended 
that  the  city  could  not  afford  to  gamble  on  the  problematical 
future  cost  of  electric  energy,  when  it  could,  at  the  actual 
market  prices,  possess  its  own  water  power  and  street  light- 
ing system  at  a  lower  cost,  or  even  at  the  same  cost,  and 
be  totally  independent  of  any  probable  future  power  trust. 
Mr.  Mercier  opposed  the  suggestion  that  the  scheme  should 
not  be  carried  to  completion— ($5,200,000  is  the  estimate  of 
the  cost  already  incurred) — and  states  that  it  would  cost  the 
city  more  to  abandon  the  scheme  than  if  it  were  completed 
and  the  city  owned  its  street  lighting  system.  The  chief 
engineer,  however,  while  recommending  that  steps  be  taken 
to  carry  out  the  entire  plan,  also  asked  for  the  appointment 
of  a  board  of  three  outside  experts  to  examine  the  various 
reports,  particularly  those  of  the  opposing  engineers  and 
his  own,  and  also  the  plans — to  that  extent  he  is  in  agree- 
ment with  the  critics.  Mr.  Vautelet  and  Mr.  McRae  are 
members  of  the  Canadian  Society  of  Civil  Engineers,  but. 
have  not  taken  part  in  the  discussion. 


Business  Preparations  for  Peace 

The  necessity  for  business  preparedness  was  the  subject 
of  an  address  by  Mr.  R.  J.  Yonge  at  the  Montreal  electrical 
lunch  on  Jan.  31st.  Canadian  business  men,  said  Mr.  Yongc. 
are  totally  unprepared  for  competition  in  the  world's  markets 
should  hostilities  come  to  an  end  at  an  early  date.  As  the 
leading  business  men  of  the  country  were  not  at  the  front, 
they  should  give  serious  thought  to  the  question  of  after-war 
trade,  upon  which  the  welfare  of  the  people  depended.  All 
the  important  business  and  industrial  concerns  should  confer 
and  plan  for  the  future.    There  were  600  factories  in  Canada. 
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employing  400,000  people  on  munitions  and  oilier  war  work, 
and  he  asked  what  was  to  happefl  to  these  people  when  the 
war  orders  were  cut  off,  and  what,  also,  would  become  of  tiic 
returned  soldiers,  and  what  of  meeting  fhe  great  national 
debt?  These  questions,  if  not  attended  to  immediately,  would 
have  a  very  serious  effect  on  the  country.  Every  effor-t  should 
be  made  at  once  to  place  Canada  in  a  position  to  compete, 
after  the  war,  in  the  world's  markets.  Mr.  Yonge  then  re- 
ferred to  the  great  trade  federation  of  the  Allies  to  build  u]) 
trade  and  to  pay  off  the  national  debts.  When  war  ceased 
the  world  would  be  hungry  for  manufactured  articles.  The 
supply  and  stores  in  Great  Britain  and  other  countries  had 
been  depleted,  and  no  time  could  now  be  spared  for  their 
manufacture.  Canada  could  play  an  important  part  in  restor 
ing.  this  supply.  Great  Britain,  of  all  the  Allies,  was  the 
greatest  manufacturing  nation,  but  even  she  would  not  be 
able  to  meet  ail  the  requirements  immediately  after  the  war; 
the  greater  part  must  come  from  this  side  of  the  Atlantic. 
While  the  United  States  were  preparing  for  after-war  condi- 
tions, Canada  was  doing  nothing,  and  it  was  time  that  action 
be  taken  to  make  known  our  resources  to  the  allied  countries. 


B.  C.  Telephone  Co.  Statistics 

As  an  indication  of  the  greatly  improved  l)usiness  condi- 
tions in  Vancouver  and  the  province  in  general,  the  officials 
of  the  British  Columbia  Telephone  Company  state  that  the 
number  of  telephones  in  use  in  the  city  on  Dec.  'A'i,  1916,  was 
only  50'0  below  the  record.  The  total  number  in  use  durinj^ 
the  period  of  greatest  prosperity  was  about  2,'), 000,  but  ir 
dropped  to  19,000  odd  during  the  slump.  At  the  period  oi 
greatest  depression  the  company  was  removing  an  average  of 
GO  phones  daily  and  installing  about  20;  now  about  20  are 
being  removed  as  compared  with  an  average  of  about  40  in- 
stallations per  day.  The  indications  of  better  business  con- 
ditions lead  to  the  assumption  that  the  number  of  instru- 
ments in  use  in  Vancouver  will  sonn  reach  and  possibly  pas.t 
the  old  record  number. 

Progress  has  taken  place  in  every  district  of  the  pro- 
vince in  which  the  company  operates,  which  is  from  Port 
.\lberni,  on  the  west  coast  of  Vancouver  Island,  to  Nelson 
and  other  points  in  the  Koolcna)'.  During  the  year  llien- 
has  been  .a  net  gain  of  2,."):!4  telephone  stations,  distributed 
over  the  42  exchanges.  The  largest  gain  was  in  Vancouver, 
which  amounted  to  just  over  1,200;  Victoria,  260;  Nelson, 
102;  New  Westminster,  100;  North  Vancouver,  90;  Trail,  77; 
Xanaimo,  ;iO;  Port  Alberni,  21;  Port  Coquitlam,  16.  It  might 
be  claimed  that  in  the  matter  of  telephone  stations  the  pro- 


vince is  back  to  where  il  was  on  August  1,  1914,  when  war 
started.  On  that  date  the  British  Columbia  Telephone  Com- 
pany had  42,418  telephone  stations.  Gradual  decrease  fol- 
lowed, until  Nov.  1,  1915,  when  the  figure  was  39,535,  or  les^ 
than  3,000  of  a  total  decrease.  Since  that  date  there  has  been 
continual  net  gains,  and  to-day  the  number  of  stations  If, 
43,337,  or  only  71  behind  the  record  mark.  The  total  ne: 
gain  for  the  whole  territory  in  14  months  is  over  2,500. 

Putting  it  in  figures,  the  British  Columbia  Telephone 
Company  placed  during  the  past  year  nine  and  a  half  million 
feet,  or  about  1,800  miles,  of  wire  conductors  in  cable  only; 
about  3,700  poles,  or  67  miles,  exclusive  of  long  distance  con- 
struction, were  set;  underground  conduit  laid  amounted  to 
14,000  duct  feet;  3,000  feet  of  underground  iron  pipe  laterals 
were  laid  underground;  225  miles  of  iron  were  stretched, 
principally  in  the  rural  districts. 


Mantreal  Electrical  Society  Speakers 

The  following  speakers  and  sul)jects  have  been  arranged 
for  the  weekly  luncheons  of  the  Montreal  Electrical  Club: 

February  21,  Mr.  A.  D.  Thornton,  Canadiati  Consolidated 
Ivubber  Company^  "Rubber." 

Fel)ruary  28,  Mr.  J.  Hughes,  C.  P.  R.,  Electrical  Engi- 
neering Departmetit,  "Electrical  Problems  in  Railway  Term- 
inal and  Distributing  Points." 

March  7,  Mr.  H.  Hulatit,  manager  of  Grand  Trunk  Tele- 
grai)hs,  "Time  Service." 

March  14,  Mr.  L.  McMahon,  Bell  Telephone  Company, 
"Ireland  as  a  World  Influence." 

March  21,  Mr.  Brown,  Canadian  Westinghouse  Company, 
"Air  Brakes." 

March  28,  Mr.  J.  A.  Beaudry,  Retail  Mercliants'  Associa- 
tion, "The  Value  of  Service  to  the  Public." 

April  4,  Mr.  B.  Wheelright,  Grand  Trunk  Railway,  Signal 
Engineer. 

A))ril  J  I,  Mr.  Mullahy,  Canadian  Consolidated  Rubber  Co., 
"The  Place  of  the  Medical  Profession  in  Modern  Industry." 

April  18,  Mr.  H.  E.  Howe,  Arthur  D.  Little  Company, 
"The  National  Resources  Survey." 


Gzowski  Medal  Awarded 

The  Gzowski  medal  of  the  Canadian  Society  of  Civil  En- 
gineers has  been  awarded  to  Mr.  H.  Holgate,  consulting  engi- 
neer; Mr.  Julian  C.  Smith,  chief  engineer  and  general  mana- 
ger of  the  Shavvinigan  Water  and  Power  Company,  and  Mr. 
\<.  M.  Wilson,  chief  engineer  of  the  Montreal  Light,  Heat, 
and  Power  Company,  for  their  paper  on  the  Cedars  Rapids 
manufacturing  development.  Mr.  Smith  also  held  the  medal 
in  1913,  for  his  paper,  "Design  of  High  Voltage  Transmis- 
sion Lines,"  and  Mr.  Holgate,  in  association  with  Mr.  R.  A. 
Ross,  in  1907,  for  papers  on  the  "Huronian  Company's  Powej 
Development"  and  "Power  Development  on  the  Kootenay 
River  for  the  West  Kootenay  Power  and  Light  Development 
Company,  Limited."  Only  one  other  member  has  held  the 
medal  on  two  occasions. 


Nearly  300  Miles  of  Railway  on  Glass 

Two  large  illuminated  maps  of  the  British  Columbui 
Electric  Railway  system  have  been  installed  at  each  side  of 
(he  Carroll  Street  entrance  to  the  company's  handsome  sta- 
tion in  Vancouver.  Each  sign  is  five  feet  high  and  ten  feet 
long,  made  of  heavy  glass,  and  the  pair  sliow  the  city,  subur- 
l>;in,  and  interurban  lines,  the  New  Westminster  system,  ann 
the  power  plants  of  the  com])any.  The  railway  lines  appear 
in  red,  the  land  in  black,  the  station  names  in  white,  the  sea 
ill  blue,  and  the  parks  in  green.  The  maps  furnish  an  excel- 
lent idea  of  the  extent  of  the  system  on  the  Mainland,  which 
comprises  285.97  miles  of  track,  of  which  102.07  miles  are  in 
V  ancoiiver. 


Certificates  Now  Available 

The  War  Savings  ^Certificates  of  the  Dominion 
Government  are  now  on  sale.  Three-year  $25 
certificates  can  be  bought  for  $21.50;  $50  for  $43, 
and  $100  for  $86.  Thus  the  interest  return  is 
slightly  over  5  per  cent,  compounded.  These  cer- 
tificates offer  the  first  opportunity  that  has  ever 
been  given  the  small  investor  to  purchase  a  gov- 
ernment security  offering  anything  like  this  rate 
of  interest,  and  the  man  or  woman  who  buys  and 
thus  places  his  savings  at  the  disposal  of  the 
government  may  not  only  feel  that  he  is  having  a 
direct  share  in  feeding,  equipping,  and  munition- 
ing our  Canadian  soldiers,  who  are  so  nobly  doing 
their  part,  but  that  at  the  same  time  he  is  placing 
his  money  most  advantageously. 
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Iron  and  Steel  Conductors  for  Use  on  Branch  Lines 

Meeting  with  Favor  on  Account  of  High  Cost  of  Copper  and  Aluminium—  Some 
Interesting  Curves  Showing  Characteristics  Under  Varying  Conditions 

By  H.  B.  Dwighf 

One  coinpany,  in  an  effort  to  get  away  from  the  liiRh 
c.ist  of  copper,  has  used  No.  8  copper  wire,  but  this  use  n 
rare,  as  No.  8  copper  is  mechanically  weak  and  No.  G  copper 
wire  is  the  smallest  size  usually  used  for  overhead  work. 

The  way  in  which  these  companies  have  found  iron  pro- 
(i table  is  shown  by  taking  a  sample  seven-mile  line.  (Copper 
wire  of  the  smallest  permissible  size  would  cost  $2,000,  but  it 
(he  electrical  load  is  small,  iron  wire  costing  about  $250  can 


The  increasing  use  in  o\-erbcad  electrical  lines  of  wires 
Aud  cables  of  iron  instead  of  copper  is  to  Ijc  accounted  for  by 
the  high  prices  of  metals  and  by  the  growing  knowledge  of 
the  properties  of  iron  conductors,  which  cnal)les  tliem  to  be 
specified  with  some  confidence  as  to  the  results.  It  has  been 
found  that  iron  or  steel  can  compete  witli  copper  on  branch 
lines,  but  generally  not  on  main  lines  where  the  electrical 
loads  are  heavy. 

In  order  to  show  some  of  the  possibilities  of  steel  con- 
ductors, a  group  of  test  curves  of  steel  wires  and  cal)les  oi 
medium  grade,  at  both  2.";  and  00  cycles,  is  given  in  Figs.  1  to 
5.  The  curves  bring  out  tlic.  fact  that  cables  have  far  less 
;ikin  effect  than  solid  wires,  and,  so,  large  steel  cables  can  be 
economically  used  for  alternating  currents  wdiere  solid  vv'ires 
would  be  out  of  the  ciuestion.  The  curves  also  show  certain 
characteristic  facts  about  the  effect  of  the  stranding  and 
spiraling  of  steel  cables  which  indicate  precautions  to  be 
taken  in  the  choice  of  such  conductors.  These  tjqiical  curves 
cannot  be  used  in  the  design  of  practical  lines,  for  small 
changes  in  the  grade  of  the  steel  make  large  changes  in  llic 
electrical  characteristics,  and  so- it  is  necessary  to  have  tests 
made  of  the  actual  grade  of  conductors  to  he  used  in  any 
case. 

Perhaps  the  best  way  of  proving  that  iron  and  steel  con- 
ductors are  profitable  under  at  least  some  conditions  is  lo 
give  a  list  of  some  of  the  companies  using  them,  as  men- 
tioned ill  the  technical  magazines: 

Texas  Power  and  flight  Company — i)/:i2  in.  steel  cable  on 
a  33,000-volt  line. 

Otter  Tail  Power  Company,  Minnesota — No.  4  iron  cable 
on  a  40,000-volt  20-milc  line. 

Georgia  Railway  and  Power  Company — No.  4  iron  wire. 

East  Haddam  E.  L.  Companj',  Mass. — No.  4  iron  wire. 
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Fig.  1— Resistance  curves,  60  cycles,  49  wire  cables,  grade  H-00  steel. 

United  E.  L.  and  \^^  Company,  Conn. — No.  4  iron  wire. 
Nebraska  Gas  and  Electric  Company — 7/1  (5  in.  irfui  wire. 
Pacific  (ias  and  Electric  Company,  California — No.  G  iron 
wire.  ■ 

Monmouth  Puljlic  Service  Company,  rilinois — No.  fi  iron 
\\  ire. 

Pacific  Power  and  I-ight  Company,  Washington — No.  S 
iron  wire. 
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Fig.  2— Resistance  curves,  60  cycles,  19  wire  cables,  grade  H  OO  steel. 
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be  used,  thus  saving  more  than  90  per  cent,  of  the  conductor 
cost. 

Jf  criticisms  of  the  choice  (jf  conductors  in  the  abo\e  list 
were  to  lie  made,  they  would  lie  that  cable  is  ]jreferable  to 
wire,  except  for  the  very  smallest  conductors,  and  that  an  ex- 
]iensive  grade  of  pure  iron  .telegraph  wire  was  used  in  several 
cases.  According  to  the  descriiitions,  this  had  a  low  direct- 
current  resistance,  but  the  a.c.  resistance  increased  to  three 
times  the  d.c.  resistance.  Proliably  cheaper  material  would 
,ui\  e  l)etter  a.c.  conductivity. 

It  is  well  known  that  the  effective  resistance  of  an  iron 
conductor  is  very  much  greater  for  alternating  current  than 
for  direct  current.  This  is  due  to  both  current  distortion  and 
iron  loss.  The  current  produces  a  magnetic  field  inside  the 
conductor,  and  this  field  is  usually  strong  because  of  the  iron 
path  for  the  magnetism.  This  alternating  magnetic  field, 
which  is  often  several  hundred  times  as  strong  as  in  a  coppei 
conductor,  is  in  circles  around  the  axis,  and  it  generates 
e.m.f.'s,  which  force  the  current  a\\'a\-  from  the  centre  of  the 
conductor  and  so  increase  the  I'R  loss.  More(i\er,  the  mag- 
netism in  the  iron  produces  hysteresis  or  iron  loss.  The  per- 
centage increase  in  power  loss,  or  in  effective  resistance  for  .a 
certain  current,  is  referred  to  in  this  paper  as  the  percenta.gc 
of  skin  effect,  and  it  includes  all  extra  losses. 

The  resistance  curves  in  Figs.  1  to  .■>  indicate  that  it  is 
probable  that  fairly  large  steel  cables  can  be  economically 
manufactured  which  will  hiixe  only  (id  or  70  per  cent,  increase 
of  resistance  at  00  cycles  and  less  than  half  that  amount  at 
25  cycles.  This  would  he  much  better  than  is  sometimes 
being  used  in  America  at  present,  for  e\cn  some  of  the  small 
conductors  have  200  per  cent,  increase,  and  skin  effect  is 
rapidly  multiplied  with  increase  of  diameter. 

There  are  three  main  methods  for  redueiiiL;  skin  effect. 
I'irst,  the  iron  or  steel  should  not  i)e  too  pure,  for  then  the 
permeability  to  magnetism  is  very  high;  lower  grades  have 
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cut  down  the  magnetism  which  is  in  circles  around  the  axis. 
Third,  as  little  spiraling  as  possible  should  be  used,  and  the 
sometimes  less  cost  and  at  the  same  time  higher  a.  c.  conduc- 
tivity. Second,  the  conductor  should  be  a  cable  made  of 
moderately  line  wires,  for  the  air  spaces  between  the  wires 
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Fig.  3— Resistance  curves,  60  cycles,  7  wire  cable,  grade  H-00  steel. 

different  layers  or  groups  of  wires  should  be  spiraled  in  oppo- 
site directions.  The  magnetism  caused  by  spiraling  runs 
parallel  to  the  axis,  and  so  encounters  practically  no  air  gaps. 
The  surprisingly  large  effect  of  reversing  the  spiraling  is 
shown  in  Fig.  6. 

A  question  which  is  of  as  much  practical  importance  a.s 
that  of  skin  effect  is  whether  the  very  cheapest  grade  of  gal- 
vanized steel  cable,  selling  at  about  one-tenth  the  price  of 
copper  cable,  can  be  used  for  conductors.  Practically  no 
data  whatever  have  been  published  on  this  question,  and,  as 
the  necessary  tests  are  simple  and  comparatively  inexpensive, 
it  seems  proper  to  urge  the  making  of  this  piece  of  useful  re- 
search. 

The  tests  can  be  made  with  commercial  apparatus  in 
much  the  same  way  that  the  characteristics  of  a  transformer 
ate  measured.  Curves  should  be  taken  of  the  resistance  ohms 
and  reactance  ohms  for  various  currents,  including  heavy  cur- 
rents past  the  maximum  peak  of  the  curve.  An  outdoor 
single-phase  circuit  should  be  put  up,  consisting  of  as  much 
as  1,000  or  2,000  feet  of  wire  or  cable,  for  the  larger  sizes.  A 
spacing  of  one  foot  or  more  should  be  used  to  avoid  proxim- 
ity effects. 

One  disadvantage  of  galvanized  steel  conductors  is  that 
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Fig.  4— Resistance  curves,  25  cycles,  49  wire  cables,  grade  H  OO  steel. 

they  do  not  last  as  many  years  as  copper  ones,  especially  in 
large  cities  or  near  the  sea  coast.  Tables  which  show  the 
probable  life  of  galvanized  iron  wire  presumably  refer  to  ex- 
perience with  small  telephone  or  telegraph  wires,  and  show  a 
reasonably  long  life  of  15  or  20  years  in  country  districts 
away  from  the  sea  coast.    It  is  possible  that  large  cables  may 


have  a  longer  life  than  small  wires,  and,  on  the  other  hand,  it 
is  possible  that  cheap  grades  of  steel  may  have  a  short  life. 
The  question  of  the  long  life  and  high  scrap  value  of  copper 
must  be  taken  into  account  in  any  comparison  of  steel  and 
copper,  and  is  one  reason  for  confining  the  use  of  steel  to 
cases  where  copper  is  at  a  disadvantage,  such  as  the  case  de- 
scribed above,  where  the  required  copper  cost  ten  times  as 
much  as  the  steel. 

Since  corona,  as  well  as  mechanical  strength,  prohibits 
the  use  of  a  smaller  conductor  than  about  No.  0  (0.325  in. 
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Fig.  5— Resistance  curves,  25  cycles,  7  wire  cables,  grade  H-00  steel. 

diam.)  on  a  100,000-volt  line,  steel  cables  can  be  suggested  for 
use  on  branch  lines  of  this  voltage,  if  precautions  are  taken 
to  reduce  the  skin  effect.  Such  a  steel  cable  could  have  a 
large  enough  diameter  so  that  there  would  be  no  danger  of 
corona,  and  it  would  have  sufficient  conductivity  for  com- 
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Fig.  6- Effect  of  spiraling. 

paratively  light  loads,  such  as  are  often  profitable  to  supply 
tlirough  small  100,000-volt  substations. 

On  such  lines  the  peculiar  increase  of  resistance  and  re- 
actance of  steel  cables  with  heavy  currents  would  limit  short 
circuit  currents  more  than  copper  conductors  would  do,  and 
so  the  steel  conductors  would  act  in  a  similar  manner  to  cur- 
rent-limiting reactance  coils.  It  is  found  that  in  most  case.^ 
the  steel  conductor  is  working  on  the  rising  part  of  the  resist- 
ance and  reactance  curves  at  normal  load,  and  is  near  the 
maximum  point  under  short  circuit  conditions. 

There  is  a  possibility  that  low-priced  steel  may  be  found, 
when  the  tests  are  made,  to  have  good  enough  conductivity 
to  compete  directly  with  copper  for  use  in  overhead  feeders 
on  direct-current  railway  systems.  As  the  cost  of  the  con- 
ductors is  the  largest  item  in  the  line  cost,  the  increased  cost 
of  insulators  and  poles  due  to  the  extra  weight  of  the  steel 
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cables  can  be  compensated  for  by  a  percentage  saving  in  the 
cost  of  conductors.  Here,  also,  the  increase  of  resistance  at 
times  of  short  circuit  would  be  useful,  as  it  would  tend  to  pro- 
tect commuta.ting  machines  from  flash-over. 

Steel  trolley  wires  are  not  much  used,  partly  due  to  the 
fact  that  the  wires  are  subject  to  wear,  and  so  cannot  be  gal- 
vanized or  otherwise  protected  from  rust. 


For  very  long  spans,  such  as  river  crossings,  on  main 
transmission  lines  or  branch  lines,  steel  cables,  or  copper- 
clad  steel  cables,  have  always  been  standard  practice,  since 
pure  copper  has  not  sufficient  mechanical  strength.  The  elec- 
trical characteristics  are  not  of  much  importance  in  choosing 
a  conductor  for  a  single  span,  which  is  only  a  small  part  of  a 
long  line. 


Public  Service  and  the  Central  Station 

The  Policy  to-day  Contrasted  with  Ten  Years  Ago  —  Salesmanship  is  75  per 
cent.  Service  and  the  Balance  Product 

By  Mr.  T.  R.  Hay* 


A  changed  life,  a  highly  specialized  life,  has  come  over 
this  country.  From  an  agricultural  and  provincial  commun- 
ity'of  great  distances  and  with  few  outside  interests,  we  have 
grown  into  a  manufacturing  community  of  the  first  magni- 
tude, and  we  are  now  fairly  settled  in  a  mechanistic  and  in- 
dustrial age  that  increasingly  makes  for  the  submergence  of 
the  individual  by  the  exaltation  of  the  machine. 

Economic  problems  of  supply  and  demand,  of  barter 
and  trade,  together  with  many  other  special  problems  hav- 
ing to  do  with  this  new  life  are  present  in  pressing  magfii- 
tude  and  force.  The  most  vital  of  all  present  economic  prob- 
lems are  the  relations  between  the  public  and  the  public 
service  utilities,  particularly  those  of  interchange  and  inter- 
course. As  movement  is  life,  so  are  intercourse  and  inter- 
change the  true  basis  of  civilization  and  commerce. 

One  ever  present  problem  and  responsibility  is  the  secur- 
ing of  the  best  method  to  realize  the  proper  maintenance 
and  the  further  extension  of  the  public  utility  The  mainten- 
ance and  continued  development  and  growth  of  the  country 
will  in  a  great  measure  be  dependent  upon  the  maintenance 
and  continued  growth  of  the  utilities  which  furnish  these  facil- 
ities for  intercourse  and  interchange.  All  other  utilities  or  in- 
dustrial or  commercial  enterprises  are  subordinate  to  and 
dependent  on  these  fundamental,  underlying  phases  of  our 
industrial  life.  Without  the  public  utility,  such  as  the  rail- 
road, the  telephone,  the  telegraph,  etc.,  with  vast  resources 
of  money  and  men,  the  development  of  tht  economic  possi- 
bilities of  this  country  would  have  been  slow  and  greatly 
retarded.  The  application  of  these  vast  resources  of  men 
and  money  has  resulted  in  discoveries,  inventions  and  de- 
velopments that  have  brought  into  everyday  use  facilities 
which  only  recently  had  been  out  of  reach  of  all  but  the 
favored  few.  Without  these  concentrated  resources  the 
economic  developments  realized  would  have  been  out  of 
the  question. 

The  Old  Policy  of  Utilities 

In  the  possession  of  these  vast  powers  it  is  not  to  be 
wondered  at  that  often  men  acted  unscrupulously  and  with 
regard  only  for  their  own  welfare.  The  public  was  seldom 
considered  as  anything  but  a  willing  suppliant  without 
privileges,  rights  or  immunities  and  bound  to  be  thankful 
for  any  crumbs  that  might  come  into  its  way.  All  was 
right  and  fair  as  between  those  in  the  places  of  power,  but 
the  public  was  not  expected  or  entitled  to  any  expression 
of  resentment,  of  difference,  or  of  rebuke.  Now  all  this  is 
changed  and  the  public  is  in  the  saddle,  and  in  some  cases 
tends  to  the  extreme  formerly  occupied  by  the  public  utility 
Competition,  control,  regulation  and  legislation  are  looked 
on  as  the  forces  which  have  enabled  or  compelled  industrial 
enterprises  to  improve  and  extend  their  service;  to  increase 
production;  to  pay  increased  wages  and  taxes;  and  at  the 
present  time  to  decrease  the  charges  for  service  rendered. 

*  Duquesne  Light  Co,,  Pittsburgrh,  Pa.,  in  Electrical  Review. 


While  these  features  have  been,  to  some  extent,  a  stimulus, 
the  wonderful  improvement  which  has  been  made  has  been 
coincident  and  indissolubly  connected  with  the  replacement 
of  the  old  wasteful  methods  by  the  new  methods  of  scientific 
operation.  Investigation,  Research,  and  the  application  of 
the  results  to  both  operation  and  production  have  made  pos- 
sible a  larger  production  from  the  same  or  less  effort  and 
expenditure,  and  have  obtained  valuable  products  from  what 
had  formerly  been  wasted. 

All  this  economic  improvement  has  been  much  to  the 
benefit  of  the  worker,  by  making  for  shorter  hours,  more 
pay  and  better  working  conditions;  to  the  public  served, 
by  reducing  the  cost  of  necessities,  by  making  life  easier 
and  more  pleasant  to  live,  and  by  bringing  into  the  market 
necessities  and  luxuries  of  benefit  and  value;  and  to  those 
responsible  for  the  work,  by  making  .their  incomes  larger, 
by  enlarging  their  field  of  operation,  atid  by  making  it  pos- 
sible for  the  producer  to  have  some  personal  'share  in  the 
bringing  of  greater  happiness  and  joy  to  life.  But  through 
it  all  there  is  a  lack  of  consistency  in  the  understanding 
respecting  enterprise  and  initiative,  and  the  relations  be- 
tween capital  and  labor— the  employer  and  the  employee. 
There  are  many  ideals  and  beautiful  theories  which  in  time 
may  be  realized.  But  commerce  and  industry  are  dependent 
on  the  purchaser  and  the  consumer,  and  so  long  as  the 
human  factor  of  self-interest,  as  it  now  exists,  controls  them 
in  their  dealings,  so-  long  must  the  effect  of  that  same  exist- 
ing human  factor  be  taken  into  consideration  by  commerce 
and  industry  in  their  relations  with  both  producer  and  worker. 

Position  of  the  Central  Station  Today 

Public  service  enterprises  are  always  large  employers  of 
labor  and  large  purchasers  of  all  varieties  of  products  and 
manufactures.  Their  activities  always  contribute  to  the  cir- 
culation of  money,  to  employment,  to  production,  and  to 
consumption.  In  this  continuous  process  of  conversion  from 
the  raw  product  to  the  finished  material,  all  public  utilities 
necessarily  have  a  very  real  part  and  interest,  and  in  the 
fulfilment  of  this  fact  the  public  utility  necessarily  is  con- 
tinuously in  contact  with  the  public  as  buyer  or  seller,  pro- 
ducer or  consumer,  or  as  labor. 

One  of  the  important  contributing  factors  to  this  state  of 
afi^airs  has  been  the  practical  development  and  application 
of  electricity  in  its  manifold  forms  to  the  industrial  uses  of 
the  community.  Coincident  with  and  because  of  this  develop- 
ment has  been  the  birth  and  growth  of  the  central  station, 
and  by  central  station  we  mean  a  plant  or  a  group  of  plants 
capable  of  supplying  the  needs  and  fulfilling  the  require- 
ments of  a  community  or  communities,  whether  centralized 
or  scattered  over  a  given  territory.  In  supplying  such  ser- 
vice and  m  fulfilling  the  requirements  of  the  user,  the  central 
station  naturally  comes  often  into  intimate  relations  with  the 
user.  In  agreeing  to  supply  such  service  there  is  the  oblicra- 
tion  on  the  part  of  the  central  station  to  give  the  most 
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efficient  and  the  most  continuous  service  possible  at  a  fair 
rate  oi  return.  And  there  is  the  reciprocal  obligation  on 
llie  part  of  the  user  or  public  to  realize  that  the  central  sta- 
tion is  endeavoring  to  furnish  the  most  efficient  and  the  most 
continuous  service  possible,  and  to  allow  it  to  charge  such 
a  rate  as  will  enable  it  to  maintain  and  operate  a  plant  or 
system  that  is  adequate  to  meet  the  requirements  of  the  user 
or  the  public,  while  at  the  same  time  showing  a  fair  and 
reasonable  net  return  qn  the  investment. 

Not  over  ten  or  fifteen  years  ago  the  central  station  was 
not  thought  of  as  a  public  utility,  and  service  was  a  matter 
determined  by  the  management  instead  of  by  the  public,  as 
at  present.  Instead  of  the  larger  corporation  and  holding 
companies  operating  over  definite  areas  and  with  definite 
atid  continuing'  policies,  the  central  station  usually  served 
restricted  areas  in  no  definite  and  efficient  manner,  and  with 
little  regard  to  the  rights  and  needs  of  the  public.  Initially 
the  service  was  supplied  for  lighting  only,  and  was  available 
from  dusk  until  11  or  13  o'clock,  p.m.  No  adequate  con- 
ception of  the  value  or  of  the  manifold  advantages  of  a 
power  load,  or  of  2-t-hour  operation,  was  had,  and  no  par- 
ticular efTort  was  made  to  secure  an  industrial  motor  load. 
In  proportion  as  the  central-station  management  conceived 
and  appreciated  the  value  of  this  day  load,  in  such  a  pro- 
portion was  the  central  station  aggressive  in  soliciting  this 
class  of  business  and  progressive  in  its  standards  of  equip- 
ment and  service,  until  now  a  central  station  is  rarely  found 
that  does  not  systematically  cultivate  this  class  of  business, 
while  at  the  same  time  continuing  to  develop  and  increase 
the  domestic  lighting  business  and  to  secure  municipal 
illumination. 

At  first,  central-station  managements  were  slow  to  re- 
alize the  possibilities  of?ered  by  this  new  field  and  were 
somewhat  reluctant  to  co-operate  to  the  extent  of  reducing 
rates  to  a  point  where  they  would  be  at  all  comparable  with 
the  existing  industrial  business  increased,  and  in  some  cases 
in  spite  of,  rather  than  because  of  the  management. 

Application  of  Central-Station  Service  Unlimited 

The  initial  users  of  central-station  service  were  small 
operators,  as  it  was  not  considered  possible  to  sell  this 
service  to  the  large  users.  With  the  increasing  efficiency 
of  electric  power  plant  generating  equipment,  and  with  im- 
])roved  methods  of  sales  and  distribution,  it  is  now  possible 
to  supply  nearly  every  type  and  size  of  plant  with  power  at 
a  cost  comparable  to  or  less  than  the  cost  of  generating 
this  service  locally. 

With  the  expansion  of  the  central-station  field  and  the 
application  of  its  service  to  every  use,  the  central  st.Ttion 
has  become  a  public  utility  in  every  sense  of  the  word.  As 
such  it  has  necessarily  assumed  the  responsibilities  attend- 
ant on  the  furnishing  of  continuous,  adequate  and  reliable 
service  at  a  fair  price  and  without  discrimination. 

Before  the  true  conception  of  right  and  fair  methods  and 
,the  establishment  of  regulating  commissions,  no  published 
schedule  of  rates,  no  particularly  systematized  methods  of 
doing  business  and  no  settled  policies  prevailed.  The  user 
or  public  was  treated  as  the  best  interests  of  the  central 
station  dictated,  and  not  according  to  the  justice  of  the 
contentic^n  and  the  rights  f)f  the  party  or  jjarties  concerned. 

A  policy  of  laissez  faire  and  the  public  be  damned  was 
followed,  together  with  a  peculiar  system  of  rate-making 
similar  to  the  old  railroad  methods  of  rebating,  that  favored 
tile  few  who  had  ])ower,  either  actual  or  potential,  as  against 
the  array  of  smaller  industrial  users  and  lighting  consumers 
who  were  expected  to  be  glad  to  take  what  they  could  get 
and  say  nothing.  With  the  advent  of  the  regulating  com 
mission  order  has  been  gradually  evolved  from  this  chaotic 
and  uncertain  state  by  the  standardization  of  rates  and  by 


compelling  a  standard  (jf  equality  in  treatment  that  favors 
none  and  serves  all. 

The  central  station  exists  because  of  the  public,  and  it  is 
on  account  of  their  close  relationship  as  buyer  and  seller, 
and  their  mutual  responsibilities  of  operating  and  regulation, 
that  it  is  right  and  proper  that  they  work  harmoniously 
together  to  the  common  end.  the  sale  and  application  of 
electricity  to  the  real  profit  and  convenience  of  both.  And 
to  this  public  the  salesman,  the  line-man,  the  trouble-man, 
or  whoever  he  may  be  is  the  central  station.  In  all  his 
relations  with  this  public  he  must  be  courteous  in  treat- 
ment and  urbane  in  deportment.  He  must  continually  realize 
and  appreciate,  to  the  fullest  extent,  the  fact  that  consciously 
or  unconsciously  this  public  is  judging  the  central  station 
rather  by  what  it  knows  of  the  central-station  representatives, 
than  by  what  the  central  station's  particular  aims  and  policies 
may  be. 

Consideration  for  the  Public 

To  the  average  man  electricity  and  its  intricate,  com- 
plicated and  technical  features  are  a  closed  book.  The  good 
w  ill  of  all  classes  and  conditions  of  men  is  always  eminently 
desiralile  and  helpful,  and  all  members  of  the  central-station 
organization  have  individually  their  peculiar  responsibility  to 
the  public  of  right  treatment  and  consideration;  but  more 
particularly  the  members  of  the  sales  department,  whether 
lighting  salesmen  or  power  salesmen,  counter  clerk  or  com- 
l)laint  adjuster,  as  the  duties  of  these  particular  men  bring 
them  into  more  intimate  and  continuous  contact  with  the 
iniblic  than  is  the  case  of  the  members  of  the  other  more 
leclmical  departments,  such  as  the  engineering,  accounting 
and  meter  departments.  The  molding  of  public  opinion  and 
the  determination  of  the  individual  and  collective  attitude 
of  the  public  is  peculiarly  in  the  hands  of  the  rank  and  file 
of  the  organization.  Right  treatment  of  all,  regardless  of 
social  or  business  positions,  can  only  be  reflected  in  a  favor- 
able feeling  on  the  part  of  the  public  and  in  the  creation  of 
a  positive  and  favorable  attitude  of  tolerance  and  forbear- 
.'ince  under  difficulties,  and  of  broad-mindedness  and  con- 
sideration when  additional  privileges  and  immunities  are 
asked  for. 

.'Always,  selling  is  75  per  cent,  service  and  the  balance 
product.  This  service  initially  takes  the  form  of  guidance, 
through  courteous  and  truthful  advice,  and  personal  super- 
vision and  interest  after  a  contract  has  been  negotiated.  In' 
limes  of  operating  troubles,  in  the  settlement  of  complaints 
and  in  correct  explanation  of  outages  and  any  occasional 
trouble,  the  central-station  employee  can  always  be  of  great 
assistance  in  holding  the  business  and  of  helping  the  customer. 

Users  of  electrcity,  whether  industrial  power  or  domestic 
and  municipal  lighting,  rely  absolutely  on  the  continuity 
and  sufficiency  of  this  service  for  the  operation  of  their 
])lants  or  the  illumination  of  their  houses  and  streets,  and 
it  is  and  should  always  be  the  duty  of  the  central-station 
management  to  anticipate  growth  by  the  purchase  and  in- 
creasing requirements  of  this  public.  Failure  to  do  so  can 
inily  result  in  great  pecuniary  loss  and  much  incoi-uvenience 
and  dissatisfaction  on  the  part  of  the  public,  with  loss  of 
prestige  by  the  central  station,  as  well  as  prejudicing  and 
jeopardizing  any  goodwill  that  the  central  station  may  have 
built  up  in  its  community. 


The  city  of  Xelson  made  profits  annnniting  to  ,'(;10,<.)76.4',» 
111  lis  electric  light  and  power  deparlnient  last  year,  according 
lo  llic  annual  report  presented  by  H.  V.  Thomas,  city  elec- 
Iriciaii.  Receipts,  made  u])  of  sales  of  light  and  power, 
reached  $,'><), :i()9.3,'i,  while  operating  expenses  amounted  u> 
:M(i,4  42.,ss.  .Adding  interest,  $17,750,  and  sinking  fund  account, 
.1;I4,2()0,  tlie  total  charge  against  receijits  was  $48,:!02.8:i.  leav- 
ing the  net  profits  as  stated  above. 
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Factors  in  the  Cost  of  Hydro-electric  Plants 

Figures  Vary  Between  $67  and  $134  per  Kw.  with  $290  as  a  Maximum  — 
A  Brief  Discussion  of  the  Regulating  Factors 

By  E.  V.  Pannell,  Assoc.  Mem.  I.E.E. 


Any  contribution  on  the  subject  of  the  cost  of  hydro- 
electric development  must  necessarily  be  of  a  far  more  gen- 
eral character  than  if  dealing  with  other  forms  of  power 
generation.  The  diversity  of  conditions  surrounding  the  de- 
velopment of  water  power  renders  analysis  difficult;  it  is 
nevertheless  desirable  in  these  days  of  economy  to  survey 
very  carefully  the  economic  limits  of  hydro-electric  power, 
particularly  as  compared  with  the  modern  steam  plant. 

In  reference  to  the  capital  cost  of  water-power  develop- 
ment it  has  been  stated  that  "whilst  every  hydro-electric  de- 
velopment is  a  law  unto  itself  as  regards  capital  cost,  it  may 
be  said  that  as  a  .general  rule  only  under  unusually  favorable 
conditions  is  the  capital  cost  for  development  brought  below 
$50  per  h.p.  ($C7  per  kw.).  For  ordinary  sites  and  average 
blocks  of  power  $75  ($100  per  k'w.)  is  a  very  reasonable 
figure,  and  $100  ($134  per  kw.)  is  well  within  economic 
limits."  (Report  of  the  Hydro-elec.  Power  Commission  of 
Ontario,  1912,  p.  146).  The  late  Mr.  H.  G.  Stott,  a  profound 
studenf  of  power  generation,  gives  the  typical  investment  for 
a  20,000  kw.  installation  as  $125  per  kw.,  of  which  the  tur- 
bines and  generators  cost  $12.  (Trans.  A. I.E.E.  XXXIII., 
p.  1158).  Examination  of  such  undertakings  as  are  in  any 
way  comparable  shows  that  although  the  capital  investment 
may  vary  as  widely  as  from  $40  to  $290  per  kw.  capacity, 
such  undertakings  may  reasonably  be  grouped  according  to 
the  figures  above  quoted. 

Very  favorable  conditions   $  67.00  per  kw.  capacity 

Good  conditions   100.00  per  kw.  capacity 

Fair  conditions   134.00  per  kw.  capacity 

The  size  of  the  plant  upon  which  these  figures  are  based 
is  from  20,000  to  50,000  kw.,  although  it  may  be  said  that 
water  power  installations  d'o  not  show  the  same  degree  of 
economy  with  increasing  size  which  is  manifested  by  steam 
undertakings.  For  one  reason  the  height  of  head  developed 
has  a  large  influence  upon  the  cost,  whatever  be  the  output 
of  the  plant,  and  other  factors  external  to  the  generating 
machinery  are  to  a  great  extent  independent  of  the  size. 
In  Fig.  1  the  capital  cost  of  four  undertakings  has  been  an- 
alysed into  five  separate  factors: 

1.  Dam  and  forebay,  including  connecting  flumes  or 
tunnels  and  all  preliminary  dewatering,  excavation, 
concrete,  masonry  and  sluicing. 

2.  Penstocks  and  valves. 

3.  Generating  machinery,  including  turbines  with  govern- 
ors and  regulating  gates,  generators  including  exciters, 
transformers,  switchgear. 

4.  Buildings  for  power  house,  switch  house,  tailrace,  etc. 

5.  Engineering,  interest,  contingencies. 

Whilst  apparently  in  no  way  consistent,  these  figures  can 
be  investigated  with  interest.  Plant  C  shows  an  abnormally 
large  investment  on  machinery  which  is  due  to  the  very  large 
proportion  of  spare  plant  installed  for  emergencies.  The  item 
for  buildings  in  the  same  scheme  includes  excavation  of  the 
power  house  in  bedrock  and  the  boring  of  elevator  and  cable 
shafts.  The  small  output  and  head  of  Plant  D,  together  ac- 
count for  the  heavy  cost  of  machinery  per  kw.  In  the  esti- 
mated example  E  such  unusual  factors  have  been  eliminated, 
the  estimate  being  based  upon  the  development  of  a  100-ft. 
head  of  about  30,000  kw.  capacity  in  a  reasonably  good  loca- 
tion. 

Apart  from  such  features  as  the  contour  of  the  drainage 


area,  accessibility  of  the  dam  and  power  house  site,  the 
most  important  factors  in  the  cost  of  development  are  the 
variation  of  flow  and  the  head.  Extreme  variation  of  stream 
flow  necessitates  heavy  construction  costs  for  the  dam,  es- 
pecially if  continuous  power  is  to  be  delivered  at  the  switch- 
board, whilst  the  very  low  head  scheme  will  usually  call 
for  a  similarly  costl}'  dam  because  of  the  quantity  of  water 
whicli  must  be  impounded  or  diverted.  The  bias  is  therefore 
in  the  direction  of  the  higher  heads  where  any  choice  is 
available,  particularly  as  the  present  status  of  power  trans- 
mission gives  a  radius  of  about  250  miles  from  the  power 
consumer.  Grouped  with  the  dam  costs  are  those  for  the 
conduits  and  forebay,  which  are  all  in  some  degree  dependent 
upon  the  quantity  of  water  consumed.  The  most  pronounced 
influence  of  the  head  is  exhibited  in  the  cost  of  the  generat- 
ing machinery.  Both  the  turbine  and  the  alternator  become 
increasingly  difficult  to  design  at  low  heads,  whereas  up  to 
700  feet  there  appears  to  be  no  upper  economical  limit  pro- 
vided large  units  be  employed.  Fig.  3  shows  the  relation 
of  speed  to  head  in  modern  large  vertical  single  runner  units. 
Before  the  present  development  of  the  vertical  shaft  single 
runner  reaction  turbine  multiple  runners  were  widely  used 
on  low  heads  with  the  idea  of  obtaining  a  higher  and  more 
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Fig.  1— Diagram  showing  cost  in  dollars  per  kw.  of  modern 
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hydro-electric  plants: 
60,000  kw. 
18,000  kw. 
30,000  kw. 
2,.S00  kw. 
30.000  kw. 


600  ft.  head 
90  ft.  head 

164  ft.  head 
60  ft.  head 

100  ft.  head 


economical  generator  speed.  .\t  the  Korsnas  power  station 
in  Sweden,  where  a  six-foot  fall  is  developed,  eight  wheels 
are  employed  on  the  same  horizontal  shaft  in  order  to  drive 
tlie  400  kw.  alternator.  A  further  device  for  the  utilization 
of  low  heads  is  due  to  Jens  Orten-Boving,  and  consists  of 
two  concentric  shafts  driving  in  opposite  directions  from  dif- 
ferent runners.  The  outer  and  inner  shafts  respectively  drive 
the  field  and  armature  elements  of  the  generator,  thus  doubl- 
ing the  effective  speed.  Such  arrangements  as  this,  whilst 
demonstrating  the  possibility  of  developing  very  low  heads, 
are  rendered  obsolete  in  America  by  the  present  status  of  the 
large  vertical  shaft,  single  runner  turbine,  which  gives  a 
higher  efSciency  and  a  more  simple  unit  tlian  the  multiple 
runner  type,  besides  which  the  vertical  arrangement  renders 
it  unnecessary  for  any  part  of  the  power  house,  exclusive 
of  the  turbine  pit,  to  be  below  tail  water  level.  These  re- 
marks are  only  applicable  to  the  range  of  heads  and  outputs 
covered  by  the  reaction  turbine,  as  a  totally  different  series 
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of  conditions  govern  the  employment  of  impulse  wheels.  (See 
Fig.  4).  The  actual  cost  of  generating  machinery  for  three 
different  heads  in  geometrical  ratio  is  shown  in  Fig.  5.  For 
the  30,000  kw.  estimated  installation  assuming  that  the  items 
for  dams  and  penstocks  are  independent  of  the  head,  the 


costs  in  somewhat  greater  detail  are  as 

follows: 

Head 

Head 

Head 

25  feet 

100  feet 

400  feet 

Dam,  mcluding"  dewatGring,  ex- 

cavation   conduits  and  fore- 

bay 

1  200  000 

1,300,000 

1,200,000 

Penstocks  and  valves   

450,000 

450,000 

450,000 

Turbines  7  x  7500  h.p.  govern- 

rwc   o     H    Q    p  A  c  c t*i  c 

700  000 

379,000 

189,000 

Generators  7  'X  5000  kw.  and 

exciters   

385,000 

381,000 

196,000 

Transformers   and  switchgear 

140,000 

140,000 

140,000 

Buildings  and  tailrace  

60,000 

50,000 

40,000 

3,935,000 

3,500,000 

2,205,000 

Engineering  5  per  cent. 

Interest  5  per  cent. 

Contingencies  10  per  cent.  . . . 

586,000 

500,000 

441,000 

Total  cost   

3,531,000 

3,000,000 

2,646,000 

Total  cost  per  kw  

117 

100 

88 

This,  of  course,  is  only  an  approximate  estimate,  but 
assuming   that   hydro-electric   power   can   be   developed  at 
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Fig.  2— Water  consumption  of  30,000  kw.  plant  at  different  heads. 

around  $100  per  kw.  capacity,  the  above  is  a  reasonable  an- 
alysis of  the  proportional  dimensions  of  the  various  items  in 
the  cost.  For  reasons  already  mentioned,  the  yardage  of 
the  dams  on  the  higher  heads  is  probably  less  than  for  the 
lower  falls,  but  at  the  same  time  the  site  is  probably  less 
accessible  in  the  former  case  and  the  penstocks  will  cost 
more.  It  was  therefore  thought  best  to  accept  the  figures  of 
$40  and  $15  per  kw.  respectively  for  these  two  items.  The 
machinery  for  the  30,000  kw.  station,  it  will  be  seen,  repre- 
sents a  total  of  35,000  kw.,  there  being  one  spare  unit.  Elim- 
inating the  external  costs,  the  effect  of  the  head  upon  the 
cost  of  power  house  and  machinery  is  most  pronounced,  this 
item  for  the  400-ft.  head  costing  only  43  per  cent,  of  the  same 
for  the  25-ft.  head. 

In  the  majority  of  hydro-electric  developments  the  cost 
of  power  generated  is  practically  a  measure  of  the  capital 
charges.  Fuel  costs  are  absent  and  labor,  supplies,  deprecia- 
tion and  administration  are  independent  of  the  quantity  of 
energy  produced.  It  is  therefore  much  more  necessary  than 
in  a  steam  plant  to  secure  a  good  load  factor  in  order  to 
supply  cheap  energy.    From  published  statistics  ten  to  twelve 


per  cent,  of  the  investment  represents  good  average  practice 
in  respect  of  the  total  of  all  such  charges.  With  an  installa- 
tion costing  $100  per  kw.,  therefore,  the  cost  of  energy  at 
the  switchboard  will  be  $13  per  kw.  year  for  a  load  factor 
of  unity,  or  assuming  a  safe  lower  limit  of  50  per  cent,  load 
factor  the  cost  would  be  $24  per  kw.  year.  In  Fig.  6  is 
shown  the  cost  of  power  for  the  30,000  kw.  plant  already 
considered.  Most  water  power  plants  supplying  energy  in  in- 
dustrial and  agricultural  districts  operate  with  a  load  factor 
of  around  60  per  cent.,  with  an  irrigation  load  or  electro- 
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Fig.  3— Satisfactory  operating  speeds  for  single  runner  reaction 
tu(  bines  and  generators. 

chemical  industries  this  may  be  increased  to  between  70  and 
80  per  cent.  A  method  of  charge  based  upon  the  maximum 
demand  is  therefore  vitally  necessary  for  hydro-electric  power 
in  order  to  encourage  such  industries  as  will  maintain  a  good 
annual  load  factor. 

Few  large  hydro-electric  undertakings  supplying  power 
to  cities  for  lighting  and  railway  operation  have  found  it 
practicable  to  maintain  efficient  service  without  a  steam  re- 
serve power  station.  Even  where  the  flow  of  water  is  suffi- 
cient to  guarantee  the  rated  capacity  of  the  installation  being- 
maintained  night  and  day  throughout  summer  arid  winter, 
and,  as  on  the  Pacific  Coast,  a  number  of  hydro-electric  sta- 
tions are  tied  in  with  one  another,  the  steam  station  is  usu- 
ally employed  to  provide  a  safeguard  against  interruptions 
on  the  transmission  line.  In  a  study  of  this  matter  as  ap- 
plied to  Manitoba  water  resources  one  of  the  Dominion  re- 
ports states:  "It  is  not  considered  that  such  a  plant  would 
l)e  required  as  an  auxiliary  in  case  of  low  water,  but  only  as 
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Fig.  5— Limiting  heads  and  outputs  for  reaction  turbines. 

a  reserve  against  possible  accidents  to  the  transmission  line 
or  power  plant.  In  such  case  it  is  obvious  that  with  proper 
design  and  precaution  in  respect  of  the  transmission  line  and 
hydro-electric  plant  the  reserve  fuel-operated  plant  might  be 
seldom  required,  possibly  not  for  a  year  or  more  at  a  time." 
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(Dept.  of  the  Int.  Water  Resources  Paper  No.  3,  p.  270). 
Where  such  plants  are  operated,  however,  it  is  evidently  con- 
sidered the  best  practice  to  maintain  as  uniform  a  load  as 
possible  upon  the  water  power  machinery  and  to  utilize  the 
steam  station  for  carrying  the  daily  peaks,  besides  having 
reserve  capacity.  This  quite  alters  the  complexion  of  any 
estimates  prepared  upon  the  basis  of  a  water  power  plant 
pure  and  simple.    The  following  table  shows  the  relative 
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Fig.  5— Cost  of  hydraulic  power  station  machinery  at  different 
heads  and  outputs. 

capacity  of  water  and  steam  plants  upon  systems  employ- 
ing both,  the  figures  given  indicating  operating  conditions 
as  they  existed  around  the  beginning  of  1916: 

Hydro-electric  Steam  S/H% 


Kw. 

Kw. 

Dominion  Power    &  Transmission 

21,800 

5,200 

34 

Montreal  Light,  Heat  &  Power  . .  . 

34,000 

7,500 

22 

6,520 

1,500 

23 

Toronto  Electric  Light  

80,000 

20,000 

25 

Winnipeg  Electric  Railway  

14,000 

15,500 

110 

Canadian  Light  &  Power  

15,000 

4,000 

27 

Pacific  Gas  and  Electric  

90,500 

81,500 

90 

56,000 

32,100 

57 

Sierra  &  San  Francisco  Power  .... 

37,300 

21,200 

57 

Oro  Elec.  Corp.,  California   

3,000 

],000 

33 

From  the  above  it  will  be  seen  that  the  average  rating 
of  the  steam  plant  is  some  47  per  cent,  of  the  hydro-electric 
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Fig.  6— Annual  cost  of  power  at  the  switchboard. 

installation.  Assuming  that  an  up-to-date-  steam  generating 
station  can  be  equipped  for  $65  per  kw.  the  capital  cost  of 
the  estimated  30,000  kw.  hydro-electric  plant  would  have 
to  be  increased  by  about  $910,000,  and  the  increase  in  the 
cost  of  energy  as  supplied  would  depend  upon  just  how  far 
the  steam  station  was  employed  as  a  reserve  or  as  an  auxil- 


iary. Until  the  advance  in  engineering  practice  can  effect- 
ively combat  the  effects  of  lightning,  blizzards  and  the  de- 
terioration of  transmission  line  material  the  auxiliary  steam 
plant  must  be  seriously  considered  if  a  service  of  100  per  cent, 
efficiency  is  to  be  maintained. 


Telephones  for  Forest  Protection— A  Simple 
Installation,  but  Highly  Efficient 

Mr.  R.  T.  Campbell,  of  the  Northern  Electric  Company, 
contributed  a  paper  on  "Telephones  for  Forest  Protection"  at 
a  conference  on  forest  conservation  held  in  Montreal  on  Feb. 
1  and  2.  The  company  had  on  exhibition  a  miniature  instal- 
lation of  a  forest  telephone,  together  with  the  various  mater- 
ials employed.  Mr.  Campbell  quoted  at  length  from  an  article 
in  the  Electrical  News  descriptive  of  the  Riordon  Pulp  and 
Paper  Company's  forest  telephone  system  and  of  their  experi- 
ence, and  continued: 

"The  construction  of  telephone  wires  in  forests  is  a  com- 
paratively simple  operation.  It  involves  simply  the  prepara- 
tion of  a  suitable  clearing  and  the  support  of  the  wire  from 
the  trees.  The  general  course  of  the  telephone  line  has  to  be 
determined  by  careful  consideration  of  all  the  uses  it  may 
have.  In  the  portions  which  may  be  open  the  usual  pole  line 
construction  method  should  be  followed,  using  25  ft.  poles 
with  5  in.  top,  and  standard  brackets  and  insulators,  the  poles 
being  spaced  40  to  each  mile.  In  the  wooded  sections  the 
line  should  be  constructed  as  near  as  possible  to  the  estab- 
lished transportation  way,  having  at  the  same  time  considera- 
tion for  the  general  layout  of  the  service  to  get  the  greatest 
usefulness.  A  clearing  should  be  made  for  line  wire.  This 
clearing  should  be  at  least  4  ft.  on  each  side,  with  4  ft.  above, 
and  any  small  limbs  which  might  b,e  brought  down  by  the 
weight  of  snow  but  which  are  higher  than  4  ft.  should  be 
cleared.  This  operation  will  prove  the  most  expensive  part 
in  the  construction  work,  but  with  the  experienced  men  of 
the  companies  should  not  be  excessive.  Any  object  which 
might  cause  later  trouble  to  the  line  should  be  removed. 
Trees  should  be  selected  of  average  height'and  in  staggered 
position,  so  that  the  wire  will  have  a  tendency  to  be  drawn 
away  from  the  tree  rather  than  towards  it.  The  tree  support 
should  be  about  45  to  50  per  mile,  and  should  be  attached  to 
the  trees  16  to  18  ft.  from  the  ground;  then,  with  a  4  ft.  sag,  a 
reasonable  clearance  from  the  ground  will  be  obtained.  The 
insulator  supports  should  be  made  in  a  way  that,  should  a 
tree  fall  across  the  line,  the  supports  will  give  way  rather 
than  break  the  wire.  This  can  be  easily  done  by  using  a  No. 
12  wire  wrapped  around  the  insulator  after  it  has  been  placed 
over  the  wire,  then  twisted  and  the  end  placed  through  an 
ordinary  staple  and  turned  back.  The  angle  at  which  they 
are  bent  will  determine  the  pull  which  is  necessary  to  free 
them.  This  is  one  of  the  most  important  points  in  the  con- 
struction of  forest  lines,  and  the  care  which  is  given  to  this 
will  determine  to  a  large  extent  the  service  and  maintainence 
expense  of  the  line. 

"It  is  difiicult  to  make  any  definite  statement  as  to  the 
cost  of  constructing  a  line  through  a  forest  on  account  of  the 
many  varying  features  of  every  installation.  The  material 
can  be  figured  very  accurately.  At  the  present  time  the 
necessary  wire  and  insulators  for  one  mile  of  line  could  be 
laid  down  at  anj'  point  in  Quebec  for  less  than  $28.  The 
transportation  to  location  of  the  line,  the  clearing  of  the 
imderbrush,  pulling  and  supporting  of  the  wire,  tieing  in  ano 
l)ulling  slack  will  cost  from  $25  to  $50  per  mile.  A  goocJ 
average  would  be  $32,  thus  making  the  cost  of  the  average 
forest  line,  with  materials,  $60  per  mile.  The  telephone  equip- 
ment will  cost  less  than  $20  per  station  completely  installea, 
and  it  should  be  evident  that  the  annual  charge  against  the 
plant  can  easily  be  covered  by  allowance  for  the  fire  protec- 
tion that  it  aft'ords  alone,  as  proved  by  the  experience  of  the 
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Riordon  Company.  But  what  of  the  service  that  is  obtainea 
in  the  log  drive,  management,  handling  of  cutting  gangs,  etc.? 
.\  comparison  might  be  correctly  made  between  the  equip- 
ment and  that  of  the  regular  fire  alarm  systems  as  used  in  the 
cities.  The  telephone,  when  thought  of  only  as  a  means  ol 
fire  protection,  fulfils  tlie  same  function  as  the  street  box  fire 
alarm  system.  The  properties  of  every  city  and  town  in  Can- 
ada are  protected  by  an  elaI)orate  system  of  fire  alarm  wires 
and  boxes,  the  whole  cost  of  which  stands  for  protection 
against  fire  only.  Wires  must  l)e  run  in  conduits  under  the 
streets,  and  the  whole  plant  is  quite  an  elaborate  installation, 
but  in  the  forests  the  alarm  system,  consisting  of  a  telephone 
and  its  open  single  wires,  can  be  put  to  other  work.  Its  effi- 
ciency as  to  means  of  lowering  fire  loss  depends  entirely  upon 
the  mileage  and  the  location  of  the  line  with  respect  to  a  cer- 
tain area.  Any  increased  investment  for  extension  as  a  means 
of  further  fire  control  means  also  an  increased  utility  in  the 
way  of  management,  etc. 

"The  present  time  it  is  certain  has  brought  to  the  forest 
operator,  a  shortage  of  men  and  houses,  a  problem  as  great 
as  that  of  any  other  industries,  and  any  means  which  will 
help  in  saving  of  time  really  has  the  same  efTect  as  an  In- 
crease in  the  number  of  workmen.  This  one  feature  alone 
should  add  greatly  to  the  value  of  telephone  service  in  the 
forest  districts.  The  development  of  a  successful  line  oi 
telephone  equipment  has  not  been  arrived  at  by  offering 
standard  commercial  equipment,  but  special  equipment,  such 
as  the  portable  telephone,  constructive  methods,  and  other 
details,  have  received  careful  consideration,  and  the  com- 
panies having  requirements  of  such  material  can  now  g,t  all 
times  get  assistance  in  helping  to  lay  out  the  material  they 
may  require  for  an  installation.  Our  experience  with  the 
different  companies  carrying  on  logging  operations  has  been 
that  everyone  is  more  than  willing  to  give  the  best  co-opera- 
tion to  others  in  the  same  line,  and  I  am  certain  that  the 
various  parties  who  have  had  telephone  experience  will 
always  place  information  at  the  disposal  of  those  wishing  to 
make  enquiries." 


Helping  the  Solicitors 

When  a  central  station  decides  on  a  house  to  house  ap- 
pliance campaign,  one  of  its  l:)iggest  problems  is  that  of 
obtaining  solicitors.  Electric  appliance  canvassers  are  not 
found  drifting  about,  and  it  is  therefore  necessary  to  build 
them  out  of  the  best  available  material.  The  usual  pro- 
cedure is  to  advertise  for  agents  or  canvassers  and  to  pick 
the  best  salesmen  out  of  those  who  apply.  One  crew  man- 
ager, who  has  successfully  managed  a  large  number  of 
central  station  solicitor  campaigns,  characterizes  the  average 
green  crew  of  canvassers  as  a  "Bunch  of  Burglars,"  and  he 
ought  to  know.  This  green  crew  must  be  educated,  to  make 
electrical  salesmen  out  of  them.  Talks  by  the  crew  man- 
ager, sales  demonstrations,  daily  or  weekly  experience  meet- 
ings, these  and  many  other  means  are  used  by  experienced 
crew  managers,  each  having  his  own  particular  method  of 
instruction.  Some  of  the  "burglars"  are  dropped  from  time 
to  time  and  new  ones  taken  on  as  circumstances  make  it 
necessary. 

It  has  been  found  that  one  of  liie  hardest  thin.gs  to  be 
done  is  that  of  educating  a  crew  of  canvassers  in  properly 
using  catalogues.  However,  most  manufacturers'  catalogues 
are  made  to  give  all  the  information  necessary  in  order  ap- 
pliances, and,  necessarily,  contain  a  good  deal  that  is  nol 
required  by  the  canvassers  in  selling  the  appliances.  For 
this  reason  the  Westinghouse  Rleclric  &  Manufacturing 
Company  has  recently  pui)lished  a  folder  entitled  "A  Hand- 
l)ook  for  Solicitors."  Five  images  of  the  handbook  are  taken 
up  with  general  sales  arguments  and  pointers  to  solicitors, 
which  are  worth  studying  and   remembering  to  make  the 


best  showing.  Page  5  in  particular  gives  a  number  of  minor 
points,  often  overlooked  by  the  average  canvassers,  which 
have  been  found  to  be  of  extreme  importance.    These  are: 

Always  carry  and  leave  a  personal  lousiness  card. 
A  user  of  an  iron  is  a  first-class  prospect  for  some  other 
device. 

Spend  half  your  call  in  explaining  your  device  and  the 
other  half  in  getting  the  order  signed. 

Close  your  sample  case  while  making  a  demonstration. 
This  concentrates  attention  on  what  you  are  showing. 

Don't  mention  price  the  first  time  asked — go  on  with 
your  demonstration. 

If  asked  a  second  time,  a  sale  is  pretty  sure — stick  for 
tlie  order. 

Make  return  calls  in  the  evening  if  prospect  wants  to 
consult  her  husband — don't  call  the  next  day  to  see  what 
he  said — sell  him  yourself. 

Don't  leave  articles  on  trial — it  means  double  or  triple 
work.    Sell  outright,  with  absolute  guarantee. 

On  Monday,  Tuesday,  and  Wednesday,  call  at  the 
back  door;  on  Thursday,  Friday  and  Saturday  at  the  front 
door.    This  rule  may  vary  with  the  neighborhood. 

Rainy  days  are  good  days  for  industrial  and  apartment 
house  calls,  tailors,  dentists,  downtown — women  don't  want 
their  rugs  soiled. 

Always  ask  prospects  if  they  are  satisfied  with  the  com- 
pany's service. 

Turn  in  all  complaints  and  see  tliat  they  receive  atten- 
tion. 

Advancement  depends  upon  results.  Best  results  from 
a  central  station  viewpoint  are  those  that  build  up  the  day 
load.  This  handbook  is  designed  for  use  by  progressive 
central  stations  about  to  start  a  canvassers'  campaign,  one 
for  each  canvasser  employed. 

It  should  be  realized,  however,  that  this  book  alone  will 
not  make  sufficient  canvassers  out  of  a  bunch  of  "burglars." 
It  is  simply  a  little  pocket  help  which  will  assist  in  making- 
appliance  sales. 


Nelson  May  Add  Third  Unit 

The  new  City  Couiicil  of  Nelson  is  considering  a  recom- 
mendation left  by  the  retiring  body,  to  the  effect  that  a  third 
unit  be  added  to  the  city  power  plant.  At  present  the  elec- 
tric light  and  power  load  is  such  that  both  units  are  necessary 
to  carry  the  peak  loads,  and  it  is  pointed  out  by  Superinten- 
dent Thomas  that,  should  an  accident  happen  to  either  unit, 
a  portion  of  the  present  load  would  have  to  be  dropped  until 
repairs  were  made.  An  agreement  has  been  entered  into  to 
supply  to  the  French  Complex  Ore  Reduction  Company  all 
surplus  power  remaining  after  supplying  the  citizens'  needs, 
and  this  arrangement  will  give  no  chance  for  the  overhauling 
of  either  machine  until  the  new  one  is  in  place,  about  a  year 
hence.  By  selling  power  by  meter  only  it  is  thought  the 
I^eak  loads  can  be  reduced  sufficiently  to  keep  the  plant  in 
operation  until  the  new  unit  is  installed,  but  no  fresh  custom- 
ers can  be  taken  on. 


A  by-law  is  to  be  submitted  to  the  citizens  of  Sher- 
i)rooke,  P.Q.,  in  favor  of  purchasing  the  property  of  the  Two 
This  will  include  an  undeveloped  water  power.  The  by-law 
provides  for  raising  $500,000,  which  will  enable  the  property 
to  be  purchased,  a  second  unit  installed,  and  a  transmission 
built  to  Sherbrooke.  Walter  J.  Francis  and  Company,  of 
Montreal,  reported  on  the  proposal  for  the  city,  and  esti- 
mate that  the  power  to  be  developed  from  the  present  plant 
and  the  new  unit  will  be  3,800  h.p.,  and  with  the  inclusion 
of  the  undeveloped  site  the  total  will  be  about  10,000  h.p. 
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Household  Engineering— A  term  that  suggests 
the  modern  home  with  its  electrical  equip- 
ment and  its  scientific  management— 
A  new  idea  come  to  stay. 

"Household  Engineering"  is  a  new  term  Ijorn  of  the 
modern  idea  that  there  is  as  great  scope  for  organization, 
skill  and  scientific  methods  in  the  home  as  in  many  of  our 
businesses.  It  indicates  both  that  there  is  work  in  tlie  aver- 
age household  for  the  trained  electrician  in  numerous  little 
installations  that  are  now  becoming  recognized  as  essential 
and  also  that  there  is  need,  on  the  part  of  the  housewife, 
for  careful  and  intellectual  supervision  of  operation  after 
these  installations  have  been  made.  Especially  is  this  true 
of  the  installations  and  uses  of  electrical  ecjuipment  which 
is  so  satisfactorily  replacing  liuraan  labor.  It  would  be  folly 
lo  argue  that  electricity  is  fool-proof.  It  is  merely  an  intelli- 
.gent  servant  that  must  be  handled  intelligently.  This  fact, 
however,  should  be  in  its  favor,  for  the  constant  complaint 
of  the  housewife  is  "mechanical  drudgery."  The  strongest 
argument  in  favor  of  the  use  of  more  electrical  devices,  there- 
fore, should  be  that  they  raise  the  intellectual  standard  of 
the  work  of  the  home. 

An  interesting  article  on  "Domestic  Engineering"  ap- 
pears in  a  recent  issue  of  the  Electric  Journal,  in  which  is 
also  included  detailed  descriptions  of  numerous  modern  ma- 
chines which  are  now  commonly  used  in  many  households. 
We  confine  oui"  extracts,  however,  to  the  general  treatment, 
which,  while  possibly  offering  nothing  that  is  absolutely  new, 
does,  nevertheless,  say  it  in  a  different  way.  Mr.  Bernard 
Lister,  the  author  of  the  article,  introduces  the  subject  as 
follows: — 

For  many  years  farming,  mining  and  manufacturing  have 
been  the  principal  industries  of  this  country.  In  the  carry- 
ing on  of  each  one  of  these  industries  power  is  demanded  in 
enormous  quantities  and  is  an  appreciable  item  of  cost  of 
production.  There  has  been  an  almost  ceaseless  effort  to- 
ward increasing  the  efficiency  of  performing  specific  (opera- 
tions in  these  large  industries,  and  much  money  has  been 
spent  in  determining  how  to  farm,  mine  and  manufacture 
more  cheaply  by  employing  methods  and  machinery  tliat 
uill  more  completely  displace  hand  labor,  which  is  l)eciiui- 
ing  continually  more  costly. 

In  the  minin,g  and  manufacturing  industries,  however, 
large  values  of  product  are  handled  in  restricted  areas  and 
umch  power  is  utilized  over  a  very  small  space  where  a  large 
number  of  men  are  usually  employed.  Thus  in  these  in- 
dustries the  engineer  could  easily  visualize  and  calculate  the 
benefits  of  labor-saving  devices  and  the  sul)stitution  of  electric 
power  for  other  forms  of  power.  Farming,  on  the  other 
hand,  exists  in  comparatively  small  units  distrilmted  over  a 
very  large  share  of  the  countr}',  and  although  the  cost  uf 
power  is  a  consideralole  item  in  the  cost  of  the  product,  it 
is  utilized  in  comparatively  small  units  at  different  times  and 
different  places.  Consequently,  this  industry  has  in  the  past 
not  appealed  to  the  engineer  as  readily  as  the  other  industries 


named,  and  the  large  number  of  small  prcjducers  have  not 
received 'the  same  benefits  in  the  use  of  labor-saving  devices 
and  the  substitution  of  electric  power  as  have  the  large  in- 
tlustries  of  mining  and  manufacturing. 

The  Fourth  Industry 

A  similar  condition  has  existed  in  the  fourth  large  in- 
dustry, if  it  may  be  classified  as  such.  If  the  home  be  con- 
sidered as  an  institution  for  the  pr(.iduction  tjf  "household 
service"  this  industry  in  itself  becomes  one  of  the  largest 
of  industries,  if  not  the  largest  industr}'  of  all.  .Since  mech- 
anical power  can  usually  he  substituted  for  hand  power 
wherever  a  simple  duty  is  repeatedly  performed,  and  since 
this  condition  exists  in  the  industry  of  household  service, 
there  is  an  enormous  demand  for  power  in  this  field.  Fur- 
thermore, since  such  power  must  l)e  available  at  any  of  sev- 
eral points  in  the  home  and  must  be  developed  economically 
and  quietly,  the  small  electric  motor  satisfies  the  demand  in 
a  wonderful  way. 

Domestic  engineering  is  therefore  a  very  large  and  im- 
pcjrtant  branch  of  engineering,  and  Tt  involves  the  solution 
of  difficult  '  and  important  problems.  Many  hand  or  foot 
operated  devices  have  been  invented,  such  as  the  washing 
machine  and  sewing  machine,  to  save  labor,  and  within  the 
last  few  years  the  successful  development  of  commercial 
suiall  motors  has  created  a  situation  where  hand  and  foot 
labor  can  be  eliminated  very  largely.  In  the  process  of  hotise- 
hold  service  there  are  performed  repeatedly  such  operations 
as  sweeping  and  cleaning,  the  washing  of  dishes,  the  wash- 
ing and  ironing  of  clothing,  the  cleaning  of  silverware  and 
brasswork,  the  sewing  of  clothes,  etc.  These  duties  when 
jjerformed  by  electrically-driven  devices  greatly  increase  the 
efiiciency  in  this  particular  industry. 

Increased  Cost  of  Labor 

The  increase  in  the  cost  of  domestic  labor  is  'a  well- 
known  fact.  During  the  last  ten  years  this  cost  has  prob- 
al)ly  doul:)led.  In  the  domestic  field  there  is  an  increasing 
tendency  toward  shorter  hours,  and  even  a  specialization 
of  skilled  help  as  opjoos^ed  to  helii  for  general  housework. 
.Such  conditions,  therefore,  have  brought  about,  on  the  part 
of  the  management  of  the  millions  of  homes  in  this  country, 
a  search  for  sf)nie  alternate  which  will  decrease  rather  than 
increase  the  operating  expense.  Home  managers  are  now 
thinking  how  they  can  get  along  with  less  hired  labor,  or 
possibly  dis])ose  of  it  altogether.  The  use  of  motor-driven 
devices  is  one  large  factor  in  a  logical  solution  of  the  prob- 
lems encountered  in  the  renderin.g  of  cheaper  and  better  ser- 
vice in  the  home.  No  attempt  is  made  here  to  consider  tin 
lield  of  electric  heating,  which  presents  prolilems  dift'erciU. 
from  an  engineering  point  of  view,  from  those  of  electric 
drive,  but  is  of  like  benefit  to  the  home  nuuiagenient.  (.)!>- 
\iousl3',  tl'.is  progress  in  the  eliminatii)n  of  labor  is  based 
U])on  availability  of  electric  current  in  the  home,  which  is  an 
accomplished  fact  at  the  present  time  lo  an  increasin.gly 
large  extent.  The  following  are  the  chief  jM-oblems  en- 
countered in  household  engineerin,g:- - 

1 — .\  suitable  supply  of  fresh  w;iter,  both  hot  and  cold. 
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3 — Heating  of  the  house  and  outbuildings. 

3 —  Lighting  of  the  house  and  outbuildings. 

4 —  Refrigerating  and  cooling,  principally  in  connection 
with  food  and  drink. 

5 —  The  disposal  of  waste  material. 

6 —  Ventilation. 

7 —  Miscellaneous  power  requirements  in  the  preparation 
of  food,  clothing,  producing  entertainment,  etc. 

"Wire  Your  Home"  Campaign — An  idea  which 
promises  fruitful  results  for  everyone,  from 
manufacturer  to  consumer 

The  "Society  for  Electrical  Development"  and  kindred 
organizations  in  the  United  States  have  decided  on  a  "wire 
your  home  time"  campaign,  extending  from  April  1  to  May 
15.  Here  is  another  idea  for  Canadian  electrical  interests^ — 
including  the  electrical  contractor.  Regarding  the  interest 
contractors  should  have  in  such  a  campaign  the  follow- 
ing article,  by  George  E.  Shepherd,  E.E.,  in  the  National 
Electrical  Contractor,  is  almost  equally  applicable  to  our 
own  Dominion,  and  will  interest  our  readers: 

Should  the  Electrical  Contractor  Boost  "Wire  Your  Home 
Time"  Campaign? 

At  first  glance  this  might  seem  a  foolish  question.  Why 
should  not  the  electrical  contractor  boost  something  which 
means  more  business?  If  he  does  not  favor  it  and,  in  addi- 
tion, refuses  to  lend  his  support,  then  surely  he  is  not  a  pro- 
gressive business  man,  and  deserves  nothing  from  the  hands 
of  the  central  station.  This  is  the  view  commonly  held,  there- 
fore, by  the  commercial  manager  or  head  of  the  ordinary 
lighting  plant. 

It  may  be  interesting  to  note,  therefore,  that  a  good 
many  contractors  who  are  progressive  and  up-to-date  busi- 
ness men,  and  therefore  appreciate  fully  the  possibilities  and 
advantages  to  them  in  extending  the  use  of  electricity,  are 
nevertheless  not  in  favor  of  these  special  wiring  campaigns. 
The  writer  of  this  article  was  quite  a  little  surprised  a  few 
months  ago  during  a  correspondence  which  he  had  to  learn 
that  an  organization  prominent  in  boosting  the  extension  and 
uses  of  electricity  seemed  wholly  unaware  of  any  such  feel- 
ing on  the  part  of  the  electrical  contractor.  It  was  their  view 
that  everyone  should  favor  this,  and  that  the  reasons  for  it 
were  self-evident. 

As  a  matter  of  fact,  if  the  matter  of  extending  the  use  of 
electricity  by  the  introduction  of  new  construction  followed 
the  ordinary  business  routine,  and  were  done  under  the  regu- 
lar conditions  of  profit  and  standards  of  workmanship,  the 
sentiment  would  unquestionably  be  unanimous.  It  is  because, 
however,  the  manner  of  conducting  these  campaigns  is  con- 
ducive neither  to  high  standards  of  workmanship  nor  to  legiti- 
mate profit  that  a  great  many  leading  electrical  contractors 
are  not  interested  in  them. 

In  a  majority  of  instances  the  campaign  is  not  introduced 
with  any  real  idea  of  giving  the  customer  a  high-grade  class 
of  work,  nor  with  any  serious  concern  as  to  whether  or  not 
the  concern  installing  it  make  a  satisfactory  profit  on  the 
work.  The  sole  idea  back  of  it  is  the  extension  of  the  mains 
and  service  connections  of  the  lighting  company,  with  a  con- 
sequent increased  sale  of  current.  In  other  words,  an  increase 
in  revenue. 

In  line  with  this  thought  investigation  shows  that  a  great 
many  of  these  campaigns  are  conducted  and  instituted  by 
manufacturing  concerns  having  a  patented  article  or  device 
to  offer,  such  as  an  excess  indicator,  or  something  similar, 
and  with  this  they  go  to  the  central  station  and  ofifer  their 
services — in  many  instances  gratis — in  the  endeavor  to  secure 
wiring  contracts,  which,  in  turn,  will  require  the  use  of  their 
patented  device.  This  is  only  one  illustration,  and  others 
will  readily  come  to  mind. 


Under  such  conditions  the  fundamental  idea  is  to  get 
contracts.  Therefore,  all  sorts  of  expedients  are  resorted  to, 
the  commonest  of  course,  being  to  see  that  the  work  is  in- 
stalled in  the  cheapest  possible  manner.  This  not  only  in- 
troduces, certainly  in  some  instances,  an  increased  fire  risk, 
but  almost  invariably  lowers  the  standards  of  electrical  con- 
struction in  the  community,  and,  in  addition,  deprives  the 
contractor  of  his  legitimate  profit. 

Under  such  conditions  it  is  not  to  be  expected  that  good, 
sound  business  concerns  would  favor  such  a  plan,  much  less 
go  along  with  it. 

In  the  writer's  home  city  a  campaign  of  this  kind  was 
instituted  a  short  time  ago,  and  it  was  found  that  the  figures 
per  outlet  which  were  suggested  by  the  canvassing  company 
were  about  one-half  the  minimum  figures  which  the  mem- 
bers of  the  local  electrical  association  agreed  the  work  could 
be  done  for.  A  number  of  conferences  were  held,  and  the 
special  committee  went  back  to  the  association  and  had  the 
members  bring  in  data  in  the  form  of  completed  contracts 
taken  from  their  books,  and  the  whole  proposition  was  gone 
over  and  figured  out  in  detail.  As  a  result,  a  slight  conces- 
sion was  made,  and  the  company  finally  closed  with  one  of 
the  association  members,  with  the  consent  of  the  others,  on 
the  basis  that  he  was  to  take  all  of  this  work  at  the  price 
agreed  upon.  It  is  interesting  to  note,  however,  that  this 
price  was  nearly  75  per  cent,  in  excess  of  the  prices  at  which 
this  work  was  reported  as  being  done  in  a  number  of  other 
communities,  and  also  that  no  other  contractor-member  of 
the  association  cared  to  take  any  of  the  work  at  the  prices 
finally  agreed  upon. 

It  subsequently  developed  that  the  member  who  took  all 
of  this  work  was  obliged  to  spend  ten  or  twelve  hours  a  day 
in  looking  after  it;  and,  while  he  states  he  made  a  profit,  he 
admits  it  was  a  small  one. 

The  deeper  significance  of  such  conditions  as  above  cited 
lies  in  the  serious  set-back  which  such  campaigns  may  bring 
about  in  conditions  in  electrical  construction  which  many 
progressive  electrical  contractors  have  worked  years  to  bring 
about.  In  other  words,  in  the  serious  lowering  of  standards 
which  follow  and  in  the  danger  of  sacrificing  safety  and  thor- 
oughness to  cheapness.  This  danger  is  further  increased  by 
the  fact  that,  up  to  date  at  least,  the  narrower  view  has  been 
taken  that  the  prime  consideration  was  to  get  the  business, 
and  not  to  add  a  given  volume  of  new  business  in  accordance 
with  well-known  standards.  In  a  word,  without  special  refer- 
ence to  the  kind  of  work  it  might  be  necessary  to  install  in 
order  to  bring  about  the  desired  result. 

If  this  is  a  correct  statement,  then  it  is  readily  apparent 
that  a  great  many  reputable  concerns  will  frown  upon  these 
campaigns.  It  is  entirely  possible,  to  be  sure,  to  conduct 
campaigns  of  this  sort  in-  a  perfectly  legitimate  way.  That  is 
to  say,  to  extend  and  increase  among  the  unwired  houses  of 
a  community  the  business  of  the  central  station,  and  to  install 
the  work  in  accordance  with  accepted  and  well-known  stan- 
dards of  good  construction,  and  thereby  gain  the  support  and 
co-operation  of  the  local  electrical  contractor. 

Whether  sufficient  thought  has  been  give  to  this,  so  that 
the  solicitor  for  new  business  may  go  to  the  contractor  with 
a  plan  which  will  merit  his  co-operation  by  reason  of  its 
recognition  of  the  principles  and  standards  of  the  other  co- 
worker's business,  is  a  question  which  it  seems  to  me  will 
have  to  be  satisfactorily  answered  before  any  real  progress 
may  be  made  in  these  new  business  campaigns. 

After  all,  the  real  aim  of  the  central  station  is  in  entire 
liarmony  with  the  fundamental  principles  of  the  electrical 
contractor's  business.  Both  seek  to  extend  the  uses  of  elec- 
tricity and  each  with  profit  to  himself.  Unless  both  these 
conditions  be  brought  about,  there  can  be  no  real  harmony 
of  action  nor  co-operation,  nor  can  there  be  any  real  hope  of 
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Will  You  Be  There? 

The  next  get-together  dinner  of  Toronto  elec- 
trical contractors  will  be  on  Wednesday,  Feb.  14, 
when  the  speaker  will  be  Mr.  Wills  Maclachlan, 
inspector  Electrical  Employers'  Association.  Same 
place  and  time — Carls-Rite,  7.30. 

A  movement  is  on  foot  to  hold  an  "Electrical 
Week"  in  Toronto  and  to  institute  an  "Electrical 
Page"  in  the  daily  papers  at  stated  intervals.  To- 
ronto electrical  contractors  are  vitally  interested 
in  both  of  these  suggestions,  which  may  well  form 
the  basis  of  discussion  at  one  of  their  Carls-Rite 
dinners.  The  ball  is  already  moving;  cannot  the 
Toronto  contractors  get  behind  and  so  increase 
its  momentum  that  we  shall  get  it  over  the  peak 
of  "Obstacles  Mountain"?  Then  about  all  we'll 
have  to  do  is  watch  it  roll  down  hill,  and  take  in 
the  profits. 


a  joining  of  forces,  in  the  best  sense,  to  bring  about  the  con- 
ditions which  such  a  campaign  as  the  "wire  your  home  time" 
seek  to  accomplish. 

And  so  the  whole  matter  would  seem  to  come  down  to 
the  old  proposition  of  co-operation.  There  can  be  no  real 
co-operation  unless  each  brings  to  the  other  not  only  a  full 
measure  of  good  feeling,  but  a  measure  of  equality  and  a 
recognition  that  the  other  fellow's  strength,  added  to  one's 
own,  will  accomplish  a  given  result  which  neither  alone  can 
hope  to  accomplish  and  with  consequent  increased  profit  to 
both.  Unless  a  man  has  something  to  of¥er  which  the  other 
lacks  he  is  not  in  a  proper  position  to  co-operate.  He  must 
lirst  put  his  own  house  in  order.  This,  it  seems  to  me, 
should  be  the  real  thought  back  of  any  "wire  your  home 
time"  proposition. 


Special  Notice  to  Western  Men  Interested  in  the 
Electrical  Industry 

A  grand  electric  show  will  be  held  iri  the  Exhibition 
Buildings,  Vancouver,  B.C.,  during  the  week  of  August  20  to 
2T,  at  which  time  also  the  annual  convention  of  the  British 
Columbia  Association  of  Electrical  Contractors  and  Dealers 
will  be  held. 

Electrical  men  all  over  the  Dominion  are  hereby  invited 
to  be  present  during  this  week.  The  electric  show  will  be 
under  the  auspices  of  the  British  Columbia  Association  of 
Electrical  Contractors  and  Dealers,  and  there  is  every  indica- 
tion that  it  will  be  a  grand  success.  If  you  contemplate  a  trip 
to  the  coast  this  year  arrange  it  for  this  week,  when  you  will 
meet  numbers  of  men  in  your  business. 

The  following  are  giving  this  movement  their  hearty  sup- 
port: The  Canadian  General  Electric  Company,  the  Canadian 
Westinghouse  Company,  the  Northern  Electric  Company, 
Messrs.  Cope  &  Son,  and  Messrs.  Horsman  &  Son,  all  of 
Vancouver  City,  whilst  the  British  Columbia  Electric  Rail- 
way Company  will  have  representatives  on  every  committee 
and  do  everything  possible  to  assure  the  success  of  the  week. 

Manufacturers  who  contemplate  exhibiting  shoulcj  com- 
municate at  once  with  President  C.  H.  E.  Williams,  North- 
West  Trust  Building,  Vancouver,  or  Secretary  E.  Brettell, 
781  Granville  Street,  Vancouver. 


City  Electrician  Hutchison,  of  Victoria,  following  a  test 
of  nitrogen-filled  lamps  for  street  use,  has  reported  that  a 
more  durable  lamp  is  necessary  if  the  best  results  are  to  be 
attained. 


Progressive  Manufacturers'  Agents 

One  of  the  most  progressive  manufacturers'  agents  in 
Canada  is  that  operating  under  the  name  of  Houston  &  Co., 
with  main  office  in  Winnipeg  and  branch  offices  m  other 
cities.  The  Toronto  office  was  opened  about  a  year  ago,  with 
Mr.  A.  J.  Tallman,  well  known  to  the  trade,  in  charge.  This 
firm  handles  a  complete  line  of  electric  lanterns,  pocket  flash- 
lights, etc.,  manufactured  by  the  Delta  Electric  Company,  of 
Marion,  Ind. 

Though  the  business  in  electric  hand  lamps  and  flash- 
lights has  grown  to  immense  proportions,  it  is  possible  that 
the  convenience  of  these  devices  is  not  yet  fully  realized  by 
the  great  majority  of  people.  The  growth  of  the  business  has 
been  so  uniform  that,  even  though  it  has  been  rapid,  it  has 
frequently  escaped  the  notice  of  those  whose  attention  has 
not  been  definitely  drawn  to  it.  We  can,  perhaps,  best  under- 
stand the  importance  of  the  flash-light  because  if  we  could 
imagine  it  suddenly  withdrawn  from  the  market  and  could 
conceive  of  the  immense  gap  that  would  be  left  in  the  electri- 
cal business  of  to-day. 

The  Delta  line  has  been  designed  to  fulfill  the  highest  use 
to  which  electric  lanterns  and  flash-lights  can  be  put — 
namely,  the  greatest  usefulness  associated  with  the  lowest 
possible  cost  consistent  with  the  highest  quality  of  material. 
The  accompanying  illustration  is  a  photograph  of  the  factory 
of  the  Delta  Company,  where  they  make  their  lamps.    It  is 


understood  that  the  products  are  made  entirely  from  raw 
materials  shipped  direct  from  the  mills,  and,  in  turn,  arc 
manufactured  complete  through  every  stage  until  ready  for 
use  by  the  ultimate  consumer.  Houston  &  Co.  carry  a  stock 
of  these  products  at  Toronto,  Regina,  and  Winnipeg,  and  are 
in  a  position  to  give  prompt  service. 


Nothing  for  Bond  Holders 

According  to  the  report  of  Receiver  Winter,  of  Riddel, 
Stead,  Hodges  &  Winter,  Toronto,  it  is  doubtful  if  the  bond- 
holders of  the  Prince  Rupert  Hydro-Electric  Company  will 
receive  anything  on  their  investment.  Total  liabilities,  ex- 
clusive of  the  bondholders'  claims,  amount  to  about  $62,000, 
of  which  $23,500  is  fully  secured.  A  report  has  been  turned 
in  by  the  secretary,  in  which  two  courses  are  open  to  the 
bondholders.  One  plan  would  be  to  dispose  of  what  machin- 
ery there  is,  which  would  realize  approximately  $75,000,  pay 
off  the  creditors,  and  continue  to  hold  the  water  rights,  which 
would  become  of  greater  value  in  a  few  years.  The  question 
is  whether  to  dispose  of  all  assets  at  the  present  time  and 
distribute  the  proceeds. 


Conduits  Company,  Ltd.,  are  distributing  a  very  hand- 
some 1917  calendar,  illustrated  by  a  reproduction  of  one  of 
the  best-known  works  of  Eug.  Berthelon — "The  Forest  of 
Fontainebleau."  "Galvaduct"  and  "Loricated"  stand  out  in 
prominent  type,  but  appear  quite  at  home  in  this  "quality" 
company. 
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Another  Arrangement  for  Multi-poir  I 

Control  with  Additional  MasterSwitch  fhsition 


Showing  variety  of  wiring  diagrams  to  meet  the  requirements  of  a  control  from  two  or 
more  positions — Three-way,  four-way  and  master  switches. 
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What  is  New  in  Electrical  Equipment 


Small  Isolated  Plant 

The  S.  D.  generator,  built  by  the  C  anadian  General  Elec- 
tric Company,  is  intended  for  isolated  plants  with  compara- 
tively small  demands  for  tliem.  It  is  built  to  be  belt-driven, 
and  will  furnish  d.c.  current  for  175,  250,  or  500  watts  at  35 
volts.  It  is  shunt  wound  and  complete  with  base,  pulley,  and 
field  rheostat.  The  watt  and  ampere  ratings  are  based  on 
normal  voltage  of  .35,  but  may  be  varied  between  .'i2  and  42 


v()k^  by  moans  of  the  held  rheostat.  .A  steel  panel,  which  is 
mounted  on  the  generator  but  may  l)e  wall-mounted,  carries 
Ihe  zero-centre  ammeter  for  reading  the  charging  and  dis- 
charging current,  vcjitmeter  for  reading  generator  volta,ge, 
two  d.p.s.t.  switches  for  operating  charging  and  light  circuits 
1  espectively,  automatic  cut-in  and  cut-out  switch  mounted  on 
rear  of  the  panel,  and  rheostat  mounting,  with  necessary  con- 
nections for  adjusting  g-enerator  voltage  and  charging  current. 


A  New  Low-Priced  Fan 

During  the  past  year  or  two  a  distinct  demand  lias 
developed  for  an  electric  fan  at  a  low  price  for  use  princi- 
pally in  the  home.  To  fill  this  demand  the  Westinghouse 
Electric  and  Manufacturing  Company  have  included  in  their 
line  of  1917  fans  a  type  known  as  the  "Westinghouse  Whirl- 
wind," which  sells  at  a  low  price  hut-,  so  far  as  sturdy  con- 
struction goes,  is  the  equal  of  the  more  expensive  fans  made 
by  the  company.  The  Whirlwind  is  an  <S-inch  fan.  weighing 
about  six  pounds.  Black  steel  blades  are  used,  as  well  as  a 
black  steel  guard,  instead  of  brass.  The  speed  contri">l  switcli 
is  omitted,  so  that  the  fan  has  one  speed.  It  has  a  hinge 
joint  so  it  can  be  mounted  on  a  wall  if  desired,  and  also  the 
patented  felt  base  with  which  all  Westinghouse  fans  are  pro- 
vided. 


Alternating  Current  Grinder  Motor 

The  grinder  motor  shown  has  been  recently  placed  on 
tile  market  l)y  the  Westinghouse  Electric  &  Manufacturing 
Company,  of  East  Pittsburgh,  Pa.  It  is  designed  for  use  on 
2  and  3-phase,  60  cycle,  alternating-current  circuits  and  is 
constructed  especially  to  meet  the  severe  conditions  to  which 
such  motors  are  subjected  in  grinding  and  polishing  work. 
This  grinder  motor  is  obtainable  in  three  sizes,  having  capa- 
cities of  5  h.p.,  7]/2  h.p.  and  10  h.p.  respectively.  The  7J4  and 
H)  h.p.  two-phase  motors  are  supplied  with  auto  starter.s. 
F"or  the  5  h.p.  2  and  :i-phase  motors  an  ordinary  knife  switch 
is  employed,  and  a  special  starting  switch  for  the  7^  2  and 
.';-phase  motors.  Pedestal  bases,  grinding  wheels,  and  tool 
rests  are  furnished  by  the  tool  manufacturer.  To  protect 
all  parts  against  wear  and  injury  from  grit  and  metallic  dust. 
I  he  liearings  are  made  dustproof,  and  the  motor  is  whoIK 
enclosed.  Large  radiating  surface  is  provided,  however.  The 
end  brackets  are  solid  and  are  cast  integral  with  the  feet, 
which  are  extra  heavy  and  arranged  so  that  they  can  be 
bolted  rigidly  to  the  pedestal.  The  heavy  grinding  wheels 
with  which  these  motors  are  designed  to  be  used,  put  a 
great  strain  on  the  shaft  and  bearings.  These  parts  arc 
therefore  made  extremely  strong  and  rugged.  The  shaft, 
which  is  made  of  axle  steel,  is  of  extra  large  diameter,  and 


is  extended  at  both  ends  to  receive  the  grinding  wheels. 
The  bearings,  which  are  the  only  wearing  parts  on  the 
whole  motor,  have  very  large  bearing  surfaces,  insuring  long 
life.  Each  is  thoroughly  lubricated  by  two  oil  rings.  The 
end  thrust  is  taken  up  by  adjustable  collars.  The  rotor  of 
the  motor,  which  is  of  the  squirrel  cage  form,  cannot  be 
damaged.  There  are  no  movin.g  contacts.  The  rotor  l)ars 
are  firmly  fastened  in  the  iron  core  and  are  short  circuited 
by  end  rings.  No  bolts  or  screws  are  used,  and  there  is 
nothing  about  the  rotor  that  can  work  loose  even  under  the 
most  severe  service,  or  that  will  deteriorate  under  heat.  The 
stator  winding  is  thoroughly  treated  with  an  oil  and 
moisture-resisting  varnish.  In  motors  larger  than  5  h.p.  the 
winding  consists  of  coils  wound  on  forms  and  conipletelj'  in- 
sulated, then  laid  in  the  open  stator  shits  and  securely  held 
in  place  by  means  of  wedges. 

The  Eugene  J'".  Phillips  Electrical  Works,  IJmitcd,  Mont 
real,  have  obtained  from  the  Toronto  Hj-dro- Electric  Com- 
mission a  contract  for  12  miles  of  250.000  cm.  paper  insulated 
lead  covered  cable,  for  a  working  pressure  of  1.T.200  volts. 
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Wiremold— The  New  Surface  Moulding 

A\'e  have  just  been  shown  a  sample  of  something  quite 
new  to  Canada  in  the  way  of  metal  moulding  for  surface  wir- 
ing. It  is  known  as  "Wiremold,"  and  is  used  like  conduit. 
Though  manufactured  in  two  sections,  it  is  assembled  at  tlie 
factory  before  shipment,  and  goes  up  in  one  piece.  Fi'gs.  ], 
2,  and  3  tell  the  whole  storj'.  To  put  the  moulding  up  just 
fasten  the  first  length  of  coupling  to  the  wall  or  with  a  No.  8 
flat  head  screw,  as  in  Fig.  1;  then  start  the  grooves  in  the 
next  length  over  the  edges  of  the  coupling,  as  in  Fig.  2,  and 


Fig.  1. 

close  up,  as  in  Fig.  3.  Whether  a  corner  is  turned,  a  switch 
cut  in,  or  a  T  or  four-way  junction  made,  the  method  is  on 
this  same  simple  principle.  This  moulding  is  made  in  a  two- 
wire  size,  just  big  enough  for  the  easy  fishing  of  a  pair  of 
]4's  or  12's.  The-  junctions  provide  room  for  a  good  "fat" 
splice.  No  tools  are  required,  except  only  a  fine-tooth  hack- 
saw. Brass  bushings  are  provided  for  all  outlets,  to  give  a 
smooth  finish  to  the  moulding.    A  complete  line  of  elbows. 


Fig.  2. 

tees,  switch  outlets,  etc.,  are  included  in  the  line.  The  out- 
lets are  made  to  receive  any  standard  switch,  socket,  etc. 
The  moulding  is  made  in  10-foot  lengths  (the  height  of  the 
average  ceiling  in  old  buildings),  done  up  in  corrugated  card- 
board packages  of  100  feet  to  the  package;  in  the  box  with 
every  fitting  is  a  printed  slip,  telling  just  what  that  particular 
fitting  is  for  and  how  to  use  it.  This  new  moulding  promises 
to  be  very  popular  because  of  its  great  simplicity, 
utility,  and  adaptability  to  all  standard  wiring  devices.  Even 


Fig.  3. 

Its  color  has  been  made  to  harmonize  with  the  standard  wall 
coverings  of  the  leading  offices  and  stores,  and  where  painting 
is  necessary  the  buff  enamel  serves  as  an  excellent  primary 
coat.  Conduits  Company,  Ltd.,  makers  of  the  famous  "Gal- 
vaduct"  and  "Loricated"  conduits,  are  sole  Canadian  agents 
for  "Wiremold."  Tliis  company  is  now  distributing  descrip- 
tive catalogues.  If  you  haven't  received  your  copy  a  request 
will  bring  one  promptly. 


Taking  "Thrift  Campaign"  to  Heart 

Apropos  of  the  necessity  for  more  strict  enforcement  of 
the  liberal  children's  fares  by  the  company  we  publish  an 
account  of  an  incident  related  to  us: 

"I  was  waiting,"  says  a  correspondent,  "to  board  a  Davie 
car  at  Twenty-fifth  Avenue,  one  general  holiday,  when  there 
was  a  big  crowd  of  passengers  all  waiting  to  get  down  to 
English  Bay.  As  the  people  were  entering  the  car  I  noticed 
two  women  with  quite  a  number  of  youngsters  to  push  their 
way  into  the  car  with  the  crowd.  As  the  last  youngster  got 
inside — without  paying  a  nickel  for  any  of  them — the  women 


walked  away  to  a  jitney  at  the  corner  of  Twenty-fifth  and 
Main  and  rode  down  town,  calm  in  the  knowledge  that  the 
B.  C.  Electric  would  deliver  their  children  safe  and  sound  at 
English  Bay  free  of  charge." — B.C.E.R.  "Buzzer." 


Obituary 

Sergeant  H.  S.  MacLean,  of  Victoria,  B.C.,  was  killed  in 
action  in  France  on  January  17.  He  was  the  youngest  brother 
of  Mr.  John  S.  MacLean,  of  the  Canadian  General  Electric 
Company,  and  a  son  of  the  late  Alex.  MacLean,  of  Ottawa, 
formerly  Canadian  Trade  Commissioner  to  Japan. 

Patrick  Talbot  Bowler,  city  electrician  of  New  West- 
minster for  almost  a  quarter  of  a  century  and  an  electrical 
engineer  of  wide  reputation,  died  on  Jan.  6th,  following  an 
operation.  He  had  been  in  failing  health,  for  several  years, 
and  resigned  his  duties  early  in  1916.  Born  in  Ireland  63 
years  ago,  the  late  Mr.  Bowler  came  to  the  Pacific  Coast  20 
years  ago  to  install  an  electric  light  system  in  Victoria  for 
the  Royal  Electric  Company,  of  Montreal,  by  whom  he  was 
then  employed  as  an  electrical  engineer.  Later  he  installed 
a  street  system  in  Vancouver,  following  which  he  was  en- 
gaged by  New  Westminster  Council  to  put  in  the  first  arc 
lamp  street  system  and  incandescent  house  system,  power 
being  furnished  by  a  local  planing  mill.  The  year  following 
he  installed  a  power  plant  for  the  city  and  assumed  charge  of 
the  department.  A  few  years  ago  he  initiated  the  change  to 
the  present  nitrogen  lamp  system,  leaving  the  work  to  be 
carried  out  by  his  successor,  J.  C.  Digby,  who  had  served 
under  him  for  over  23  years. 


Personal 

Mr.  G.  Gordon  Gale,  formerly  general  manager  and  chief 
engineer,  Hull  Electric  Company,  has  been  appointed  vice- 
president  and  general  manager. 

Mr.  R.  H.  Sperling,  formerly  general  manager  of  the 
British  Columbia  Electric  Railway  Company,  has  been  grant- 
ed a  commission  in  the  British  army. 

Mr.  D.  M.  Mawhinney,  formerly  with  the  Winnipeg,  Sel- 
kirk, and  Lake  Winnipeg  Railway,  has  been  appointed  engi- 
neer for  Rockwood  Municipality,  Man.,  with  office  at  Stone- 
wall. 

Mr.  F.  J.  Cockburn  has  retired  from  the  commission 
appointed  by  the  Quebec  Government  to  enquire  into  the 
question  of  a  new  franchise  for  the  Montreal  Tramways 
Company.    He  is  succeeded  by  Mr.  A.  W.  Stevenson. 


Trade  Pubh'cations 

Fans — two  leaflets  issued  by  the  Robbins  &  Myers  Com- 
pany, illustrating  and  describing  their  lines  of  desk,  oscillat- 
ing, and  ceiling  fans. 

Condulets — folder  issued  by  the  Crouse-Hinds  Company 
of  Canada,  Ltd.,  Toronto,  illustrating  and  describing  "Safety 
r^irst"  hand  lamps,  condulets,  and  reflectors. 

Engineering  Data — booklet  issued  by  the  Metropolitan 
Engineering  Company,  entitled  "Data  for  Central  Station 
Engineers,"  and  containing  a  quantity  of  instructive  matter  on 
Metropolitan  protection  equipment.  The  booklet  contains  a 
mass  of  useful  information  of  the  type  daily  referred  to  by 
operating  engineers  and  electrical  contractors;  well  illustrated 
throughout.  , 

C.  G.  E.  Publications — bulletin  No.  46103-A,  describing 
Type  M  demand  meters;  bulletin  No.  46104-A,  describing 
Type  G  demand  meters;  bulletin  No.  40101-A,  describing  Type 
P  demand  meters  (printometers) ;  bulletin  No.  47476,  illus- 
trating and  describing  Type  F,  Form  K22,  oil  circuit  break- 
ers; bulletin  No.  47475,  re  Type  F,  Form  K26,  oil  circuit 
breakers;  bulletin  No.  47474,  Type  F,  Form  K21,  oil  circuit 
breakers;  bulletin  No.  26291-A,  portable  test  meters — types 
IB-5  and  IB-6  for  alternating  current  circuits. 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
3-core,  13,200  v.  cable,  illustrated  above.  After  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto         Winnipeg         Regina         Calgary  Vancouver 


Phillips  Factory 
at  Montreal 


■I 
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Current  News  and  Notes 


Bathurst,  N.B. 

The  Town  Council  of  Bathurst,  N.B.,  have  under  con- 
sideration the  purchase  of  the  privately-owned  electric  light- 
ing plant.    The  owners  have  agreed  to  sell  for  $116,686. 

Courtney.  B.C. 

The  citizens  of  Courtney,  Vancouver  Island,  who  had 
been  paying  8c  per  kilowatt  hour  for  street  lighting  and  14c 
for  house  and  store  lighting  to  the  Cumberland  Electric  Light 
Company,  have  carried  a  by-law  authorizing  the  purchase  of 
the  poles  and  equipment  put  in  by  the  company.  A  contract 
for  power  has  been  entered  into  with  the  Canadian  Collieries 
Company  at  SJ^c  per  kilowatt  hour,  so  that  the  former 
charges  can  be  cut  in  two  and  still  leave  a  prolit  for  necessary 
improvements. 

East  Angus,  Que. 

The  Bromplon  Pulp  and  Paper  Companj^  East  Anguh. 
P.Q.,  have  decided  to  develop  another  hydro-electric  powei 
three  miles  below  their  pulp  and  paper  plant  at  East  Angu.s. 
on  the  St.  Francis  River,  giving  an  additional  0,000  h.p.,  ami 
])lans  are  now  being  prepared.  Tlic  compan\'  have  three  pow- 
ers. One  has  a  head  of  28  ft.,  a  minimum  development  ol 
4,000  h.p.,  and  a  maximum  of  6,000  h.p.;  a  second  with  a  head 
of  33  ft.  and  d  maximum  of  4,000  h.p.;  and  a  third,  at  Bromj/- 
ton,  with  a  head  of  38  ft.  and  a  minimum  and  maximum  re- 
spectively of  0,000  and  10,000  h.p. 

Halifax,  N.S. 

Arrangements  for  the  financing  of  the  Nova  Scotia  Tram- 
ways &  Power  Company,  who  have  taken  over  the  Halifax 
Electric  Tramway  Company,  have  now  been  completed.  The 
authorized  capital  of  the  company  is  $15,000,000,  of  which 
the  initial  issue  will  be  $0,350,000  in  bonds  and  common  and 
preferred  stock.  The  Ijonds  are  being  of¥ered  at  95!%  and 
bear  five  per  cent.;  the  preferred  stock  is  quoted  at  par  and 
carries  a  bonus  of  three  shares  of  common  stock  for  each 
ten  of  preferred. 

Montreal,  Que. 

Armstrong,  Whitworth  of  Canada.  Limited,  are  installing 
three  electric  furnaces,  of  a  total  capacity  of  4,000  kw.,  at 
their  works  at  Longueuil,  P.Q.,  and  the  Thomas  Davidson 
Manufacturing  Company,  Limited,  Montreal,  will  instal  four 
furnaces,  each  of  1,000  kw.,  in  a  new  plant  now  being  erected 
in  Montreal. 

Mr.  W.  G.  H.  Cam,  Montreal,  is  preparing  plans  for  a 
street  and  house  lighting  scheme  for  Greenfield  Park,  P.Q. 
Tlie  former  will  be  series  lighting,  the  nitrogen-filled  lamps 
being  carried  on  wooden  poles.  The  area  to  be  served  is 
about  nine  miles. 

Pembroke,  Ont. 

The  Pembroke  Electric  Light  Company,  Limited,  will  in- 
stal an  additional  unit  on  the  Black  River.  A  contract  has 
been  let  to  the  Boving  Hydraulic  and  Engineering  Company, 
Lindsay,  Ont.,  for  an  1,800  h.p.  single-runner  horizontal  514 
r.p.m.  turbine.  The  electrical  equipment,  to  be  supplied  by 
the  Canadian  Westinghouse  Company,  will  consist  of  a  3,500 
volt,  3-phase,  60-cycle  generator,  direct  connected  to  the  tur 
bine;  three  transformers,  each  of  750  kw.,  and  switchboard. 
Mr.  R.  S.  Kclsch.  of  Mnnlreal.  is  the  consulting  engineer. 

Peterboro,  Ont. 

The 'City  Council  of  I'cterboni,  Out.,  conferred  willi  Sir 
Adam  Beck  regarding  the  purchase  by  the  city  of  the  street 
railway  at  Peterboro  and  the  Otonabee  electric  plant,  which 


liave  been  operated  by  the  Hydro-Electric  Commission  of  On- 
tario for  the  past  eight  months.  Information  to  date  is  that 
the  Otonabee  plant  will  be  purchased  for  $7,513,  but  the  rail- 
way matter  will  be  left  in  abeyance  until  money  conditions 
become  improved. 

Fire  in  the  oil  tanks  in  the  transformer  test  department 
of  the  C.  G.  E.  plant  at  Peterboro  on  February  3  resulted  in 
a  loss  estimated  in  the  vicinity  of  $50,000; 

Toronto,  Ont. 

In  view  of  the  government  requiring  the  three  power 
companies  at  Niagara  Falls,  Ont.,  to  be  prepared  to  supply 
the  Ontario  Hydro-Electric  Commission  with  50,000  addi- 
tional horse  power  by  April  1  next,  a  request  will  be  made  by 
the  power  companies  for  the  use,  until  the  Hydro-Electric 
Commission's  proposed  plant  at  Queenston  is  ready,  three 
years  hence,  of  a  portion  of  the  0,600  second  feet  which  re- 
mains unused  of  the  quantity  allotted  to  Canada  by  interna- 
tional treaty. 

Vancouver,  B.C. 

Experiments  are  now  being  carried  out  in  the  British 
Columbia  Electric  Railway  shops  at  Vancouver  with  a  view 
to  fitting  the  company's  interurban  cars  with  a  new  style  oi: 
heater,  the  type  now  in  use  being  most  unsatisfactory  to  the 
travelling  public.  It  is  located  under  alternate  seats,  while 
the  new  style  which  it  is  proposed  to  adopt  will  probably  be 
placed  beneath  the  floor,  the  heat  passing  up  through  grat- 
ings. 

Winnipeg,  Man. 

A  proposition  by  the  British  North  American  Hydro- 
Electric  Power  Company  to  establish  a  plant  for  power  dis- 
tribution throughout  the  Province  of  Manitoba  has  been 
placed  before  the  government.  The  company  requires  a  guar- 
antee of  bonds  to  the  extent  of  $3,500,000  for  a  term  of  thirty 
years.  Surveys  were  made  by  this  company  last  summer,  and 
the  government  will  consider  the  matter  further. 


Mr.  Geo.  L.  Hatheway,  formerly  with  Messrs.  Pass  & 
Seymour,  of  Solvay,  N.  Y.,  is  now  located  at  130  Liberty 
Street.  New  York  City.  He  is  representing  the  Steel  City 
Electric  Company.  Killark  Electric  Manufacturing  Company, 
National  Electric  Porcelain  Company,  Capital  Porcelain 
Manufacturing  Company,  and  Eastern  Flexible  Conduit 
Company. 


An  attractive  window  dfsplay— Toronto  "Hydro.' 
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ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  Bldg.  L™'*'*^ 
Toronto,  Ont. 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


FOR  SALE 

The  following  Second  Hand  Motors  IN  GOOD  ORDER 

THREE  PHASE,  60  CYCLE,  220  VOLTS 


No. 
1 
2 
1 
2 
1 
2 
2 


H.P. 
60 
30 
20 
10 

s 
1 


Speed 
.850 
1120 
1120 
1120 
1800 
1800 
1800 


Make 
Westinghouse 


T.  &  H.  E.  Co. 

Westinghouse 


TWO  PHASE,  60  CYCLE,  220  VOLTS 


No. 

1 

4 

1 

1 

5 

1 
11 

2 

1 

2 

5 

9 

2 

1 

2 

3 


H.P.  Speed 
50  850 

30  1120 
30  850 
20  850 

20  1120 

15  1120 

10  1120 

10  1800 

10  1800 

T%.  1800 

5  1800 

5  1120 

5  1800 

3  1800 

2  1800 

1  1800 
1  Auto  Starter — New — 


Make 
Westinghouse 


Can.  Gen.  Elec. 

Toronto  &  Hamilton  Electric 

Westinghouse 


Type 
CCL 


New 
CCL 


Type 
CCL 


CCL 


Canadian  General  Electric 
Toronto  &  Hamilton  Electric 

Westinghouse  CCL 
Canadian  Crocker  Wheeler 

Westinghouse  CCL 

C.G.E.,  220  volts,  60  cycle,  3  phase,  78  h.p. 


TRANSFORMERS 

60  CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 

No.  K.W.  Make 

4  25  Westinghouse 

2  76                    Canadian  Crocker  Wheeler 

2  50  Westinghouse 

2  40  Packard 

2  5  Packard 

2  5  Pittsburgh 

For  Deliveries  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  Limited 


PORCELAIN  INSULATORS 


POWER  LINE  HARDWARE 


LET   US  QUOTE  ON  YOUR  REQUIREMENTS 


66,000  Volt  Insulator. 


CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 
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Condensed  Department 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum"  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 

measure  guard  against  mishap,  because 
he  can  think  and  act  for  himself. 

"Live"  and  "dead"  electrical  conduc- 
tors are  identical  in  appearance.  This 
fact  alone  serves  to  emphasize  the  iin- 
portance  of  treating  all  apparatus  as 
"hot"  until  definite  indications  to  the 
contrary  are  shown  by  an  application  of 
tests. 

It  displays  sound  sense  on  the  part  of 
the  Vv'orker  to  survey  his  surroundings, 
analyze  the  conditions  and  securely  forti- 
fy himself  before  proceeding  with  any 
work.  It  i.s  equally  important  to  see  that 
every  precaution  is  taken  to  preclude  any 
possible  chance  of  the  apparatus  or  cir- 
cuit being  livened  up  while  working  up- 
on it. 


Tenders  for 
Synchronous  Condensers 


•Sealed  Tenders,  marked  "Tenders  for  Synchron- 
ous Condensers,"  addressed  to  the  Chairman  of 
tlie  Toronto  Electric  Commissioners,  will  be  re- 
ceived until  noon  of  Wednesday,  March  28th. 
Each  tender  must  be  accompanied  by  a  marked 
cheque,  as  called  for  in  the  Form  of  Tender.  Spe- 
cifications, Form  of  Tender,  and  any  information 
desired  may  be  obtained  at  the  office  of  the  Pur- 
chasing .\gent,  15  Wilton  .Avenue.  Toronto.  The 
lowest  or  any  tender  not  necessarily  accepted.  4-5 


220  VOLT  LAMPS 
FOR  SALE 


im\\  ;!2  CP.  carbons,  28c  each  ;  150  l(5"s, 
23c  •  no  ,S's,  23c.  .$45.00  cash  takes  tlie  lot.  Warn 
230 'volt  tungstens.    John  Burkitt,  Madoc,  Ont.  4-4 


POSITION  WANTED 


ENGINEER,  ELEC.  AND  MECH.,  A.M. I.E. 

E  (ineligible),  20  years'  world-wide  experience, 
.")  years  Canada,  industrial  and  public  supply, 
mines,  coal  and  gold,  marine,  and  mill  work,  ex- 
Ijert  on  construction  and  windings,  desires  position 
of  responsibility.  Moderate  salary,  .\ddress,  I'.ox 
.522,  Electrical  News,  Toronto,  Ont.  4-5 


POSITIONS  VACANT 

SALES  ENGINEER  WANTED,  with  all  round 
electrical  experience,  particularly  of  power  station 
design,  construction  or  operation  to  place  high 
class  specialties  before  engineers.  An  engineer 
with  limited  sales  experience  will  be  considered. 
Excellent  prospects  for  right  man.  State  age,  de- 
tailed experience,  personal  relations,  salary  and 
references.  Box  50.3,  Electrical  News,  Toronto, 
Ont.  ^-1 


Prevention  of  Accidents  by  Electrical 
Workers 

In  the  installation  or  maintenance  of 
electrical  equipment  one  is  confronted 
with  an  element  of  danger  not  encoun- 
tered in  other  lines  of  work,  and  in  the 
performance  of  duties  one  must  exercise 
carefulness,  watclifulness  and  prudence 
to  avoid  difficulties. 

Safety  demands  that  one  must  be  con- 
stantly alert,  especially  where  high  po- 
tentials arc  handled;  in  the  vernacular  of 
the  craft,  the  "juice"  is  prepared  at  all 
times  and  places  to  deliver  without 
warning  a  "knockout"  lo  the  unfortunate 
victim  caught  off  guard. 

To  one  engaged  in  electrical  work  a 
thorough  knowledge  of  the  fundamental 
laws  that  govern  the  action  of  electricity 
is  a  tiecessity.  They  are  immutable  laws 
and,  riiice  mastered,  the  worker  can  in  a 


"CHEVROLET" 
CAR 

For  Sale 

Cash  Price     -  $450.00 

As  good  as  new,  in 
use  only  four  months. 
Owner  is  overseas. 
Information  from 

M  c/o  Box  508 

Electrical  News 

Toronto,  Ont. 


PETRIE'S  LIST 

of  New  and  U«ed 

MOTORS 


for    Immediate  Delivery 


No. 

H.P. 

Phase 

Cycle  Volts 

Speed 

Maker 

1 

75 

3 

25 

550 

750 

Lancaslnre, 

1 

18 

3 

60 

550 

1150 

Union  Elec. 

1 

15 

3 

25 

550 

1400 

J.  &  M. 

1 

12^ 

3 

60 

550 

1740 

Union  Elec. 

1 

12'A 

3 

60 

220 

1150 

Union  Elec. 

1 

10 

3 

60 

220 

1145 

Union  Elec. 

1 

TA 

3 

60 

550 

1700 

Lancashire 

1 

7'A 

3 

60 

220 

1710 

Union  Elec. 

1 

3 

25 

550 

750 

Packard 

1 

3 

60 

200 

850 

Westg. 

2 

3  ' 

2r) 

.WO 

1400 

Lancasliire 

1 

h 

3 

25 

550 

1500 

Langdon 

1 

2 

3 

125 

104 

1875 

C.  G.  E. 

1 

■K 

1 

25 

110 

1450 

Excelsior 

-500  c.p.  incandescent  lamps  with  sockets  and 
globes. 

Write  Us  for  Prices 

H.  W.  PETRIE,  Limited 

Front  St.  We«t  -  Toronto,  Ont. 


FOR  SALE 

MOTORS,  GENERATORS  AND 
TRANSFORMERS 

IMMEDIATE  DELIVERY 
MOTORS 

9—100  K.W.  25  Cycle  Synchron- 
Motors,  3  Phase,  6000  or  2200 
Volt,  750  R.P.M.,  G.  E.  Make. 

No.  H.P.  Phase  Cycle  Volts  R.P.M.  Make 

Crocker 

Wheeler 
Westg. 
Westg. 
Westg. 
Union  Elec. 
C.G.E. 
C.G.E. 


1 

20 

3 

60 

550 

900 

1 

20 

3 

60 

220 

900 

1 

15 

3 

60 

220 

1700 

1 

7H 

3 

60 

550 

1700 

1 

5 

3 

60 

550 

1700 

1 

5 

3 

00 

550 

1200 

1 

0 

3 

60 

550 

1800 

GENERATORS 
No.  K.W.  Cycle  Volts  Phase  R.P.M. 


Make 
Westg. 
Westg. 
War.  Elec. 
Westg. 
War.  Elec. 
C.  G.  E. 


100       60  550  3  900 

1     100       60  2200  3  900 

1       75     133  2200  3  800 

1       60      25  2200  3  300 

1  45     133  1100  3  1400 

2  17^  D.C.  220 

TRANSFORMERS 

Transformers  in  all  sizes,  from  1  to  40  k.w., 
60  cycle 

IF  YOU  ARE  IN  THE  MARKET  TO  BUY 
OR  SELL  ANY  ELECTRICAL  APPARATUS, 
SEND  REQUIREMENTS  OR  LISTS  TO 

E.  A.  LOWRY 

209  King  Street,  GUELPH,  ONT. 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


PATFIMT^  SECURED  OR  OUR 
r/Ali:.1^10        FEES  RETURNED 

Being-  next  door  to  the  Patent  Office,  we  have 
personal  interviews  with  Examiners,  thus  ear- 
lier allowance  of  your  Patents.  We  have 
access  to  all  Records,  and  solicit  the  business 
of  Manufacturers,  Engineers,  and  others  who 
realize  the  advisability  of  having  their  Patent 
business  transacted  by  Experts.  Send  for  our 
Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Entineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG.,  ISKinsSt.  W..  TORONTO 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 

SEND  FOR  HAND  BOOK 


ATE NTS 


PHONI 

MAIN 
25S2 

RIDOUT  &  MAYBEE 

59  Yonge  Street 

TORONTO  CANADA 
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Oxy  »  Acetylene  Welding 


L  AIR 

Toronto 


Here  is  an  example  of  a 
patch  welded  into  a  heavy 
steel  pipe.  For  repairing 
hydro  pipe  lines  and  flumes 
the  Oxy-Acetylene  appara- 
tus is  the  most  economical 
method.  It  can  also  be 
used  for  adding  any  kind  of 
metal  to  worn  places  in 
electrical  machinery. 

Our  catalogue  contains  many 
interesting  illustrations. 

Copies  free  on  request. 


7 


LIQUIDE  SOCIETY 

MONTREAL  Winnipeg 


40 


THK    P:  LKCT  R]  (■  A  I.    \' fl  VV  S 


February  15,  1917 


Hold  On 


That  is  what  you  want  your 
Rail  Bonds  to  do.  There  are 
several  kinds  of  bonds  that  will 
do  it.  There  is  one  kind  that 
not  only  will  hold  on,  but  ab- 
solutely will  not  corrode  at  the 
terminals. 

Electric  Welded  bond  term- 
inals are  guaranteed. 


The  Electric  Railway 
Improvement  Co. 

Cleveland,  Ohio 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"  Tender  Ad.  "  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


DEVOE 

Switches^  Switchboards^ 
Panels  and  Steel  Boxes 

MADE'IN-CANADA 

Knockouts  are  eas- 
ily removed  —  no 
hammering  the  box 
out  of  shape — and 
painted  with  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing these  boxes 
absolutely  rust 
proof. 

Hundreds  of  Con- 
tractors are  using 
them.  You'll  nev- 
er know  how  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  specialists  in  this  line  we  are 
able  to  produce  all  kinds  of  switches  at  reasonable 
prices. 


^  \ 

MONTREAL  1 

Ax..  : 

m 
■ 

Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  D  evoe  Electric 
Switch  Company 

Office  and  Factory: 

414  Notre  Dame  St.  West 
MONTREAL 


Fcbruarv  15,  I'Jl? 


TU  I' 


',CT  K  I  (  A 


N  f:  W  S 
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The  DUMORE 

Sewing 
Machine 
Motor 


attaches  easily 
and  quickly  to 
any    make  of 
machine  without 
tools.    It  makes 
it  possible  to  do 
quicker  and  bet- 
ter sewing  with  infinitsly   less  labor.  The 
DUMORE  is  just  what  you  have  been  looking 
for,  an  absolutely  reliable  motor  at  a  low  price. 
Write  for  Descriptive  Literature. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


Model  310 
Single  Phase  and 
D.  C.  Wattmeter 

One  of  the  Port- 
able Electiodynamome- 
ler  Group  wliicU  also 
includes  Mo.lel  ;r!29 
Polypliasf  Wattmeter, 
Model  ;'>-ll  Polyi)hasc 
Wattmeter,  and  Model 
:;T(I  a.  C.  and  D.  ('. 
Ammeter. 

The  characteristics  of 
the  group  are  extreme 
accuracy  (guaranteed 
within  a  fraction  of  1 
per  cent,  full  scale  val- 
ue), adaptability  for  use 
on  circuits  of  any  com- 
mercial frequency  and 
any  wave  form,  great 
overload  capacity,  low 
moment  of  inertia,  ef- 
fective damping  and 
shielding,  and  the  legi- 
bility and  remarkable 
uniformity  of  the  hand 
calibrated  scales. 


The  Building-In 
of  Ideals 

()()\)  tiK.ugli  to  serve  the 
purpose,  never  has  been 

an  acc(>inal)le  standard  for 


Indicating 
Instruments 

The  entire  energies  of  our  organiza- 
tion have  been  devoted  to  making 
each  instrument  contribute  its  maxi- 
mum toward  perfecting  the  Art  of 
Electrical  Measurement. 
It  is  this  guiding  purpose  which  has 
created  for  the  Weston  name  the 
imique  and  enviable  position  it  oc- 
cupies in  its  field. 


Weston  Indicating  Instruments  in- 
clude a  great  variety  of  groups  for 
portable  or  switchboard  service  on 
A.  C.  or  D.  C.  Circuits,  Instruments 
designed  expressly  for  testing  and 
laboratory  use,  for  motor  car  and 
boat  electrical  systems,  and  many 
others  for  special  purposes.  Write 
for  Bulletins  or  Catalogs  describing 
those  which  interest  you. 

Weston  Electrical  Instrument 
Company 
23  Weaton  Ave.,  Newark.  N.J. 

TORONTO— A.  H.  Winter-Joyner, 
Ltd.,  100  Wellington  St.  W. 

MONTREAL,  WINNIPEG  and 
VANCOUVER— Northern  Electric 
Company,  "Limited. 


Business  Lighting 

Oar  "  Dominionlite  "  constitutes  a  very  important  factor  in  every 
sort  of  business  lighting,  especially  for  stores,  etc.  The  fixture 
combines  a  pleasing  and  artistic  design  and  finish  with  a  very  high 
efficiency  from  the  wattage  consumed. 


DOMINIONLITE" 


Made  in  two  sizes,  No.  1  being  for  use  with  Nitrogen  and  Tung- 
sten lamps  up  to  300  watts.  The  upper  shade  is  16  inch  diame- 
ter ;  lower  bowl  8  inch  diameter.  The  position  of  the  lamps  in 
the  lower  bowl  can  be  adjusted  to  suit  the  size  of  lamp  used. 
No.  2  takes  up  to  500  watt  Nitrogen  and  Tungsten  lamps. 
Upper  shade  20  inch  diameter,  lower  bowl  1 0  inch  diameter. 
Write  us  for  complete  description  an4  prices 


Jefferson  Class  ©mpany  Ipted 

Head  Office  and  Works:  TORONTO 

MONTREAL— Royal  Trust  BIdg.,  L.V.  Webber,  Manager.    WINNIPEG— 592  Notre  Dame  Ave.,  A.E.  EsHng,  Agent. 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  General  Electric  Company. 
Canadian  Wesdnghouse  Company. 
Ferranti  Electrical  Company  of  .Canada. 
Lincoln  Electric  Co.  of  Canada. 
Wagner  Electric  Mfg.  Company  of  Canada. 

ALUMINUM 

British  Aluminium  Company. 
Northern  Aluminum  Company. 
Spielmann  Agencies,  Registered. 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company. 

Ferranti  Electrical  Company  of  Canada. 

Toyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company. 

Wagner  Electric   Mfg.  Company  of  Canada. 

Weston  Electrical  Instrument  Company. 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National   Metal  Molding  Company. 
Pass  &  Seymour,  Inc. 

AUTO  STARTERS 
Adams  Bagnall  Electric  Company. 

BATTERIES 

Canadian  General  Electric  Company. 
Canadian  Hart  Accumulator  Company. 
Hamilton   &  Toronto  Electric  Co. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

BLOCKS 

Jordan  Bros.  Inc. 

BOLTS 

McGill  Manufacturing  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Ohio  Brass  Company. 

BOXES 

Canadian  Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T.  ,  ^  j 

Standard  Underground  Cable  Co.  of  Canada. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited. 
Joyner,  Limited,  A.  H.  Winter. 
Pringle,  R.  E.  T. 

BRAKES 
Sundh  Electric  Company. 

BULBS 

Pioneer  Corporation. 

BUS  BAR  SUPPORTS 
Joyner,  Limited,  A.  H.  Winter. 
Moloney  Electric  Company  of  Canada. 

BUSHINGS 
Electrical  Fittings  Company. 
National  Metal  Molding  Company. 

CABINETS 
Canadian  Krantz  Electric  &  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company. 
Canada  Wire  &  Cable  Company. 
D.  &  W.  Fuse  Company. 
Northern  Electric  Company. 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada. 

CABLE  ACCESSORIES 

Cope,  T.  J. 

Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada. 

CARBONS 
Canadian   Wcitinghouse  Company. 


CABLE  RACKS 

Cope,  T.  J. 

CAR  EQUIPMENT 

Ohio  Brass  Company. 

CENTRIFUGAL  PUMPS 
Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 
Jones  &  Glassco. 

CHARGING  OUTFITS 
Canadian   Crocker-Wheeler  Company. 
Lincoln  Electric  Co.  of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern  Electric  Company. 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company. 
Cutter  Electric  &  Manufacturing  Company. 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.  &  W.  Fuse  Company. 

COMMERCIAL  AGENCY 

Bradstreet  Company. 

COMMUTATORS 
Cleveland  Armature  Works. 

COMPRESSORS 
De  Laval  Steam  Turbine  Company. 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company. 
Canadian   Westinghouse  Company. 

CONDUCTORS 

British  Aluminium  Company. 
National  Metal  Molding  Company. 
Northern  Aluminum  Company. 

CONDUITS 
American  Conduit  Company. 
Conduits  Company. 

Electrical   Fittings  &  Foundry  Limited. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 

CONDUIT  ROD 

Cope,  T.  J. 

CONVERTING  MACHINERY 
Canadian  Vickers  Limited. 
Ferranti  Electrical  Company  of  Canada. 
Lincoln  Electric  Co.  of  Canada. 

CONDUIT  BENDERS 

Martin  &  Sons,  H.  P. 

CONDUIT  BOX  FITTINGS 
Electrical   Fittings  Company. 
Pass  &  Seymour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 
Canadian  Crocker- Wheeler  Company. 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Sundh  Electric  Company. 

CONNECTORS 
Dossert  &  Company. 

COOKING  DEVICES 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Northern   Electric  Company. 
Spielmann  Agencies,  Registered. 

CORDS 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company. 
Stuart-Howland  Company. 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company. 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Co. 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 
Pass  &  Seymour  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company. 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  SHADES 

Jefferson  Glass  Company 

ELECTRIC  RANGES 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 
Ohio  Brass  Company. 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada. 

FANS 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Century  Electric  Company. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Robbins  &  Myers. 
Spencer  Company,  W.  H. 
Volt  Electric  Company. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited. 
Northern  Electric  Company. 

FIXTURES 

Benjamin  Electric  Manufacturing  Company 

Canada  Sales  Company. 

Canadian  General  Electric  Company. 

Jefferson  Glass  Company. 

Northern  Electric  Company. 

Tallman  Brass  &  MeUl  Company. 

FLASHLIGHTS 
Canada  Sales  Company. 
Interstate  Electric  Novelty  Company. 

Northern  Electric  Company. 
Spielmann  Agencies,  Registered. 

FLEXIBLE  CONDUIT 
Tubular  Woven  Fabric  Company. 

FUSES 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Chicago  Fuse  M!anufacturing  Company. 
D.  &  W.  Fuse  Company. 
Economy  Fuse  &  RIanufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Company. 
Volt  Electric  Company. 

FUSE  BOXES 
D.  &  W.  Fuse  Company. 
Northern  Electric  Company. 

Pass  &  Seymour,  Inc. 

(Continued  on  page  44) 
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THIS  TRADE  MARK 


Water 

Turbines 


Hydraulic 
Governors 


High 

EfRciency 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Vertical 
Turbines 

shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
They  are  among  the  largest 
water  turbines  installed  in 
Canada  and  are  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 

The  services  of  these  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


TELEPHONES 


A  TYPE  for 
EVERY  PURPOSE 


We  make  them  to  give  years  of  service.    Special  attention  has  been 
given  each  part  before  assembling. 

A  rigid  inspection  and  test  is  made  after  each  part  has  been  firmly  placed  in 
its  proper  position. 

TRANSMISSION 

in  our  telephones  is  perfect,  because,  we  know  and  you  know,   and  your  cus- 
tomer will  find  out,   that  it  is  transmission  that  counts.     We,  therefore,  give 
"  the  necessary  attention  to  our  transmitters  and  receivers,  and  know  that  each 
one  will  stand  up  under  the  work  that  it  is  expected  to  perform. 

I 

Our  SERVICE  Department  will  furnish  you  with  diagrams  and  specifications  that 
will  assist  you  in  contracting  for  telephone  work. 

Write  for  Bulletin  No.  7 

Canadian  Independent  Telephone  Co.,  Limited 

263  Adelaide  Street,  W.  TORONTO 
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GENERATORS 

Canadian  Crocker- Wlieeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westingliouse  Company. 
Canadian   Vickers,  Limited. 
De  l^aval  Steam  Turbine  Company. 
Electrical  iMaintenance  &  Repairs  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lachapelle  &  Company,  J.  D. 
Lancasliire  Dynamo  &  Motor  Company. 
Lincoln  Electric  Co.  of  Canada. 
Thomson   Company,   Limited,  Fred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Canada  Sales  Company. 
Jefferson    Glass    Company. . 

GUARDS  (Lamp) 
McGill  Manufacturing  Company. 
Monarch  Electric  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HEATING  DEVICES 

Canadian  General  Electric  Company. 

Canadian   Vickers,  Limited. 

Canadian    Westinghouse  Company. 

Majestic    Electric  Company. 

Northern   Electric  Company. 

Renfrew  Electric  &  Manufacturing  Company. 

.Spielmann   .Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian  Inspection  and  Testing  LaUoratories. 

INSTRUMENTS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 

INSULATORS 

Canadian   Porcelain  Company. 
Canadian    Westinghouse  Company. 
Illinois  Electric   Porcelain  Company. 
Moloney   Electric   Company   of  Canada. 
Mica   Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 

Packard  Electric  Company. 

IRONS  (Electric) 
Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Flexible  Conduit  Company. 
Majestic  Electric  Company 
National  Electric  Heating  Company. 
Northern    Electric  Company. 
Renfrew   Electric  Company. 

ISOLATED  LIGHTING  PLANTS 
Main  Electric  Mfg.  Company. 

LAMP  BULBS  (Electric) 

Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical   Maintenance  &  Repairs  Company. 
Iligli   Et'ficitncy  Lamp  Company. 
Lincoln   Electric  Co.  of  Canada. 
Moloney   Electric  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 
Volt  Electric  Co. 

LANTERNS  (Electric) 
Duncan  Electrical  Company. 
Interstate   Electric   Noveify  Company, 
."spielmann  Agencies,  Re/Mistered. 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Comnany. 


'  LINE  MATERIAL 
Acme  Stamping  &  Tool   Works,  Limited. 

Canadian  General  Electric  Company. 
Cope,  T.  J. 

Carr  Company,  C.  E.  A. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Ohio   Brass  Company. 
Pass  &  Seymour  Inc. 
Steel  Co.  of  Canada  Limited. 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 

Northern  Electric  Company. 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited. 

LUMINOUS  BULBS 

Pioneer  Corporation 

LUMINOUS  CLOCKS 

Pioneer  Corporation 

MAGNETS 

Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Co. 
Northern  Electric  Company. 
Thompson- Levering  Company. 

METAL  MOLDINGS 

National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham   Meter  Company. 
Ferranti   Electrical   Company  of  Canada. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Packard  Electric  Company. 

MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 

MOTORS 

Canadian  Crocker- Wheeler  Company. 

Canadian  General  Electric  Company. 

Canadian    Westinghouse  Company. 

Canadian  Vickers. 

Century   Electric  Company. 

Electrical  Engineering  Company. 

Electrical   Maintenance   &   Repairs  Company. 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

Lancashiire   Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company. 

Petrie,  Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers. 

Spencer  Company,  W.  H. 

Thomson   Company,   Limited,  Fred. 

Toronto  &  Hamilton   Electric  Company. 

Wagner  Electric  Mfg.  Company  of  Canada. 

NICKEL 

International   Nickel  Company. 

OFFICE  FURNITURE 
Canadian   Office   &  School   Furniture  Company. 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada. 

OVERHEAD  MATERIAL 

Drew  Electric  &  Mfg.  Company 
Carr  Company,  C.  E.  A. 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin  Electric   Manufacturing  Company. 
Canadian  Krantz  Electric  &  Mfg.  Company. 
Canada  Sales  Company. 
Devoe  Electric  Switch  Company. 

Noitliern  Electric  Company. 

PAINTS  &  COMPOUNDS 

G.  &  W.  Electric  Specialty  Company. 
McGill  Manufacturing  Company. 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada. 

PHOTOMETRICAL  TESTING 

Klectric  Testing   Lahoratoriej,  Inc. 


PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonliaugh  &  Hammond. 
Ridout  &  Maybee. 
Shipman  &  Company,  Harold  C. 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company. 

PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Pringle,  R.  E.  T. 

POLES 

Crawford  Cedar  Company. 
Lindsley  Bros.  Company. 
Northern  Electric  Company. 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Steel  Co.  of  Canada  Limited. 


PORCELAIN 
Canadian  Porcelain  Company. 
Illi  nois  Electric   Porcelain  Company. 

Oliio  Brass  Company. 
Pass  &  Seymour,  Inc. 


POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &  Engineering  Company. 

Main  Electric  Mfg.  Company. 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 
Espher  Wyss  &  Company 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin  Electric  Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company.  > 
Pringle,  R.  E.  T. 
Pass  &  Seymour. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company. 

REPAIRS 
Electrical  En^neering  Con^any. 
Electrical  Maintenance  &  Repairs  Company. 
Thomson  Company,  Fred. 

RHEOSTATS 
Canadian  Westiiighouse  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

ROSETTES 

Benjamin  Electric  Manufacturing  Company. 
Duncan  Electrical  Company. 
National   Metal   Molding  Company. 
Northern   Electric  Company. 
Pass  &  Seymour  Inc. 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin  Electric  Manufacturing  Company. 

Canadian  General  Electric  Company. 

Duncan  Electrical  Company.  i 

Monarch  Electric  Company.  j 

National   Metal   Molding  Company.  ■ 

Northern  Electric  Company. 

Pass  &  Seymour  Inc. 

Spencer  Company,  W.  H. 

Starr  Son  &  Company,  John. 

Volt  Electric  Company. 

SOLDERING  FLUXES 

Allen  Company,  L.  B. 
llnuston   &•  Company 

STANDARD  CELLS 
Weston  Electrical  Instrument  Company. 

(Csotinued  en  Par*  46  i) 
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Dc-I.aval  directly  coiinectt-d  alteiiiatoi   ami  Miilli-stayo 
Steam  Turbine;  T.'l)  k\v. 

ELECTRIC  CURRENT  as  a 
BY-PRODUCT 

Steam  to  be  u^^ed  fur  lieatiiig  ur  indubtrial  purposes  can  lie 
passed  through  a  Del-aval  Steam  Turbine  to  produce  alternating 
or  direct  current  at  practically  no  expense  for  fuel. 

A  DeLaval  turbine-driven  electric  generator  is  a  simple,  reliable 
machine,  requiring  little  or  no  more  attention  than  an  electric 
motor.  If  direct  current  is  desired  the  IJeLaval  geared  turbine- 
driven  generator  will  eliminate  the  complication  of  transformer  and 
rotary  converters. 

The  DeLaval  Geared  Tuibine  can  also  be  used  to  drive  low  or 
intermediate  speed  machinery,  such  as  centrifugal  pumps  and 
blowers,  rolling  mills,  paper  machines,  etc.,  or  {or  rope  and  bell 
drives. 

All  DeLaval  turbines,  pumps,  blowers,  compressors  and  gears 
are  guaranteed  as  to  performance,  and  each  one  is  tested  before 
shipment. 

State  your  conditions  and  we  will  send  valuable  information  and 
publications. 


Reg.  V.  S.  Pat.  Office 

STEAM   TURBINE  CO. 

Turbine  Equipment  Co.,  Limited,  C.  P.  R.  Building.  Toronto,  Can. 
The  E.  Laurie  Company,  243  Bleury  Street,  Montreal,  Que. 


A  NICKEL 

Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL  99.80% 

Prime  Metals  for  the  Manufadlure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 


We  are  SOLE  PRODUCERS  of 
this   natural  stronger-than- 
ri^^      steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufadlured  forms  are  Rods,  Flats,  Casings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co, 

43  Exchange  Place,  New  York 


"Bulldog" 

Portable  Lamp  Guards 


They  sell  very  easily  to  every  owner  of 
hotel,  garage,  factory,  public  building,  etc.  A 
specialty  that  will  make  money  for  you  all  year 
round.  The  "Bulldog"  guard  is  neat  and  strong, 
and  provides  the  best  protection  for  all  electric 
bulbs.  In  addition  it  makes  an  ideal  portable 
lamp  for  any  purpose.  We  make  other  electri- 
cal specialties  just  as  popular.  Write  for  our 
illustrated  catalogue  and  prices  to  the  trade. 

McGill  Manufacturing  Co. 

Valparaiso       -  Indiana 


QUALITY 


EFFICIENCY 


MICABOND 

The  Standard  Mica  Insulation 

Sheets — Washers — Rings — Tubes 
Segments — Special  Shapes 


The 

CHAMPION 

OILED  FABRICS 


— Manufactured  by — 

The  Chicago  Mica  Co. 

Valparaiso,  Ind.,  U.  S.  A. 
Frank  G.  Scofield 

Canadian  Sales  Representative 

Lumsden  Bldg.,  Toronto,  Ont. 
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STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Northern  Electric  Company. 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company. 

Canadian  Genera!  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Canada  Sales  Company. 
Canadian   Westinghouse  Company. 
Chamberlain  &  Hookham  Meter  Company. 
Devoe  Electric  Switch  Company. 
Electrical   Maintenance  &   Repairs  Company. 
G.  &  W.  Electric  Specialty  Company. 
Moloney  Electric  Company  of  Canada. 
Monarch  Electric  Company. 
National  Metal  Molding  Company, 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Spencer  Company,  W.  H. 
Starr  Son  &  Company,  John. 
Stuart-Howland  Company. 
Snndh  Electric  Company. 

SWITCHBOARDS 

Canadian  General  Electric  Cortipany. 

Canadian   Krantz   Electric  &  Manufacturing  Co. 

Canadian  Westinghouse  Company. 

Devoe  Electric  Switch  Company. 

Ferranti   Electrical  Company  of  Canada. 

Moloney  Electric  Company. 

Northern   Electric  Company. 

Pringle,  R.  E.  T. 

SWITCH  BOXES 
Electrical  Fittings  Company. 

SWITCH  GEAR 
Ferranti  Electrical   Company  of  Canada. 

SWITCH  PLATES 

Pioneer  Corporation. 


TAPE 

Packard  Electric  Company. 
Northern  Electric  Company. 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Co. 
Northern  Electric  Company. 

TOASTERS 

Fle-xible  Conduit  Company. 
National  Electric  Heating  Company. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 

TOOLS 

Northern  Electric  Company. 

Pratt  &  Whitney  Company  of  Canada. 

TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company. 

TRANSFORMERS 
Adams-Bagnall  Electric  Company. 
Canadian  Crocker-Wheeler  Company. 
Canadian   General   Electric  Company. 
Canadian   Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Company. 
Packard  Electric  Company. 

Thordarson  Electric  Manufacturing  Company. 
Wagner  Electric  Mfg.  Company  of  Canada. 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company. 

TROLLEY  GUARDS  . 
Ohio  Brass  Company. 

TURBINES 
Boving  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 
Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 


TUBING 

Northern  Aluminum  Company. 

UNDERGROUND  INSTALLATIONS 
Gest,  Limited,  G.  M. 

Northern  Electric  Company. 

VACUUM  CLEANERS 

Houston  &  Co. 
Pringle,  R.  E.  T. 

VISE  STANDS  (Portable) 
Martin  &  Sons,  H.  P.  , 


WATERPROOFING 


Toch  Bros. 


WATER  POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 

WELDING  EQUIPMENT 

Lincoln  Electric  Co.  of  Canada. 

WIRE 

Boston  Insulated  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company. 

D.  &  W.  Fuse  Company. 

International  Nickel  Company. 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

WIRING  DEVICES 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 
Volt  Electric  Company. 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 
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The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  Street,  MONTREAL 

Manufacturers  of 

Brass  and  Porcelain  Sockets,  Cut-Outs, 
Receptacles,  Rosettes,  Attachment  Plugs, 
Tumbler  Switches,  etc. 


INDOOR  -  OUTDOOR 
TYPE 

Disconnects— Choke  Coils 
Bus-Supports— Fuse  Mounts 


POLE  TOP  SWITCHES 

Single  and  Double  Break  Light- 
ning Arresters,  Sub-station 
units.   Ask  for  Catalogs. 


OUT-DOOR  SUB-STATIONS 
WOOD  POLE-STEEL  TOWER 


f 


"Delta  Star"  High  Tension  Equipment 

Moloney  Electric  Co.  of  Canada,  Limited 

Halifax,      Montreal,      Toronto.      Winnipeg,  Vancouver 


Electrical  Joints  Made  With 

Allen  Sodering  Liquid 

have  a  resistance  of  about  1/10  tliose 
made  with  muriatic  acid.  Try  it  on 
your  next  job  and  see  how  easily  and 
perfectly  it  works.  The  liquid  gets  in- 
to every  crevice  and  the  seder  follows 
it  and  clinches  the  job.  It's  econ- 
omical, too — one  pound  of  ALLEN 
Sodering  Liquid  will  make  two  or 
three  pounds  of  working  solution  ac- 
cording to  strength  desired.  Send 
your  dealer's  name  for  sample — you'U 
be  more  than  pleased  with  it. 

HOUSTON  &  CO.  ( 

Limited 

Cumberland  Block,  Winnipeg. 
22  College  Street,  Toronto. 
1825  Scarth  Street,  Regina. 


MICA 


KENT  BROTHERS 

King^ston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica. 
Thumb   Trimmed,    Cut   to  Size, 
Splittings,   Discs,  Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirem«nts. 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


CUT  THE  COST 

of  your  pole  lines  by  using  our 

British   Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less  to 
erect  than  any  other  kind.  Treated  with  Car- 
bolineum  or  Creosote  they  make  you  a  big  sav- 
ing. Full  information  without  any  obligation 
from  our  nearest  office. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

General  Sales  Of  Fice~72  W.  Adam«  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


Mica  Company  of  Canada 


Limited 

P.  0.  Box  156,  HULL,  Quebec 

Manufacturers  and  Producers 

Mica  and  Mica  Insulation 

For  Commutators— Rings,  Plate  or  Segments, 
Flexible  Plate,  Mica  Cloth,  Mica  Paper, 
Tubes, Washers,  Bushings,  Discs,  Spools,  etc. 

India,  Stove,  or  Amber  Mica,  cut  or  uncut. 
Ground  Mica 

Samples  atid prices  on  application 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


IS)    Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^t.  Pittsburgh,  Pa. 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 
501  Merchants  Bank  Building,  MONTREAL 
592  Notre  Dame  Avenue,  WINNIPEG 
Canada  West  Electric,  Limited,  REGINA  and  EDMONTON 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipments  from  Factory  or  nearest  Warehouse. 


Electrical  Machinery  and  Repairs 


Armatures  Complete,     Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 


The   Jordan   Commutator  Truing  Device 


Operates  without  removing 
.irmalure.  No  shut  down  of 
motor  or  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  cauB- 
ng  short  circuits. 

No  portable  slide-rest  with  the 
danger  of  the  tool  digging  into 
the  commutator  and  numerous 
other  chances  of  damage  to  the 
commutator  or  armature  which 
ore  all  overcome  with  this  ma- 
chine. 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Kepresented  by :  Frank  E.  Filer,  Winnipeg,  Can. 
Toronto  Reprrtentative : 
C»m^»  Co-no»ny,  16S  Th'irch  '^treel,  Toronto.  Canada 


The  Jordan  Tapon   for   Moulding  Work 

A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work. 

It  is  not  necessary  to  have 
the  ends  of  the  capping 
straight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Jordan  Tapons  may  bo  secured  from  your  nearest  Electrical 
Supply  House. 


I'\'liniai">   l.">.  I '.I  I 


r.i 


John  Starr  Son  &  Co, 

Limited 

158  Granville  St.,  Halifax,  N.S. 

Electrical  Supplies 

Wholesale  Distributors  for 

Standard  Underground  Cable  Co. — Wires  and  Cables 
Crouse-Hinds  Co. — Condulets 
Pass  &  Seymour — Wiring  Supplies 

Hotpoint  Electric  Co. — Heating  and  Cooking  Appliances 

Benjamin  Electr   Co. — Wiring  Supplies 

Trumbull  Electric  Co. — Panel  Boards  Switches,  etc. 

Moloney  Electric  Co. — Transformers 

Harvey  Hubbell,  Inc. — Wiring  Supplies 

Ferranti  Electrical  Co. — Meters 

Orpen  Conduit  Mfg.  Co. — Galvanized  Conduit 

"Crown,"  "Chadwick"  and  "Wakefield" — Fixture 

Nitrogen,  Tungsten  and  Carbon— Lamps 

"Radium,"  "Columbia"  and  "Eveready" — Batteries 

Large  Stocks  of  Above  Carried  for 
PROMPT  SHIPMENTS, 


fractional  horse  power 

(1/10  to  1/4  h.p.) 

Repulsion  Start — Induction 

Single  Phase 
Vertical  Motors 

are  in  many  ways  desirable  for 
operating-  small  capacit}'  sump 
pumps. 

Their  keep-a-running-  abilitj^  is 
unimpaired  by  the  dampness  al- 
ways prevalent  around  sucli  in- 
stallations. 

Their  low  starting  current  per- 
mits serving-  the'rn  from  lighting 
circuits. 

Many  are  now  in  operation  be- 
ing controlled  by  float  switches. 

Other  sizes  up  to  40  h.]). — 2.")  to 
140  cycles. 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  245 
Jones  &.  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


Illustrating  a  l/(i  h.iL 
vertical  niotor  for  direct 
coinrection  Id  tlie  driven 
;il']iaratus. 


Facilities  for  Service 

We  offer  you  a  com]dete  line  of 
liigh-d>ra(le  electric  wires,  cables,  and 
accessories,  and  unexcelled  facilities 
lor  rendering  prompt  service  at  rea- 
sonable prices. 

Standard  Underground  Cable 
Co.  of  Canada,  Limited 

Hamilton,  Ont. 

]     .Montreal        -       Winnipeg        -  Seattle 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
.  electrical  contracting  firms  writes  us: 
"The  workmen  have  formed  the  habit  of 
using  Dessert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint! 


DOSSERT  &  CO.; 


242  Went  41»t  St., 
NEW  YORK 

H.  B.  LbGAX,  Prksidkxt 
IRVING  SMITH.  Caradii.!  Rep..  Unity  Bld«.,  MONTREAL 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Charles  H.  IDHchell 
Pcrciva!  H.  mucbcll 

Consulting  and  Snpervisingi 
Engineers 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
ln<lustr:al  and  Municipal  Engineering:. 

Traders  Bank  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  BMk..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanicnl,  Electrical,  Hydraulic,  Steam,  Gat 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi.  Board  of  Trade  B\dg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Test*,  Reports,  Arbitrations 
Supervision  of  LightinK  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6317       326  W  Craig  St.,  Montreal 


FINE 

BANK.OFFICl 


-^orncE .  SCHOOL .        -i>>fl^v^c ' 

nnfiPt  unnsr  u.  CHUIlCH8.lOB(;ErURNriM>::^^SrTR5^ 


'nRUC STORE  FITTINGS 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
.    REPORTS  VALUATIONS 

'80  St.  Francois  Xavier  Street.  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade.  24  King  St.  West.  TORONTO 

Also  at  Montreal.  Ottawa,  Washington,  D.C. 


STANLEY  LIGHTFOOT 

REG'D  PATENT  SOLICITOR  AND  ATTOnNEV 

LUMSDEN   BLDG.{^*Jyo"  ge"  )  TORONTO. 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Tovets  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON.  ONT. 


Canadian  Inspection  and  Testing 
Laboratqries,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  aflecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  companjr  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que. ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont.;  Vancouver,  B.C.;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING. 
Gen.  Man.  Western  Canada,  Toronto. 
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MEMBER  or 


SERVICE 


SOCIETY  FOR  If  I 

\o\ELECTRlCAL/ji 

I  DEVELOPMENT  /  (  , 


SAP  E  T Y 


Extra  Money  for  You 

And  you  don't  have  to  go  out 
of  your  way  to  make  it 


MEMBE  O  or 


SERVICE 


\  A  SOCIETy  POP  Ir  j 

\o\electrical/" 

I  DEVELOPMENT  /  Tj 


»AF  C  T  V 


DO  IT  ELECTRICALLY" 


DO  IT  ELECTRICALLY' 


Your  Customers  Need  Electrical  Repairs 

You  know  that,  for  no  doubt  you  have  run  across  repair  jobs  that  you  could  have  made  a  neat 
little  profit  on  if  you  only  had  the  facilities  for  doing  the  work.  But  you  didn't,  and  you  passed  it  up. 

Now,  it's  entirely  up  to  you  whether  you  pass  these  jobs  up  in  the  future  or  not.  It's  like  this:  We 
are  repair  specialists,  and  have  the  facilities  and  expert  workmen  to  do  any  kind  of  work  at  short 
notice,  and  guarantee  complete  satisfaction.  But  we  do  not  know  of  all  the  repair  work  that  is 
needed  in  your  community.  You  do,  and  by  acting  as  our  agents  you  can  make  a  nice  little  profit 
each  month  by  sending  this  work  to  us.  We'll  pay  you  a  liberal  commission  on  all  work  you  send, 
and  the  more  money  you  make  the  better  we  will  like  it. 

If  you  will  write  us  we  will  be  pleased  to  give  you  our  terms  of  commissions  and  all  details  for 
handling  work. 

Others  are  doing  it — why  not  you  ? 

The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phones: 
Adelaide  802 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

" ALWAYS  ON  THE  JOB " 


Nights  and  Holidajt 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.  T.  Dale,  Manager,  Beach  1723 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama'^Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

**Maiestic^*  heat  everywhere— the  dining-room,  the  drawing-room, 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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A-K  Motors 


A-K  motors  are  new  to  the  Canadian  market  but  are 
"by  no  means  an  experiment.  They  are  built  for  high 
efficiency  and  long  durability,  in  single  phase,  vari- 
able speed  types  no  and  220  volts— 25  and  60  cycle. 
Made  in  sizes  %  H.  P.  and  up  and  in  stock  at  Toronto. 


Special 
Controllers 

for 

A-K  Motors 

Illustration  shows 
our  12  speed  con- 
troller, of  the  Auto 
Transformer  type 
for  use  with  all  A-K 
Motors. 


tfeite  for  Catalague  and  Prices 


R.  E.  T.  PRINGLE,  LIMITED 


95  King  St.  East 

TORONTO 


302  Donalda  Block 

WINNIPEG 


809  Unity  Bldg. 
MONTREAL 


RANGES 


an( 


Hot  Water 
HEATERS 

If  deliveries  are 
important  to  you 

WRITE  FOR  PRICES 

Do  it  Today 

The  National  Electric 
Heating  Co.,  Limited 

Toronto,  Ont. 


IS. 


Illllllllllllllllllllllll 
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Toronto,  Mar.  1, 1917. 


lectrical  New 

Generation,  Transmission  and  Application  of  Electricity 


¥hat  Thomas  A.Edison, 


INC 


60  ^' 


This  reproduction  of  order  for 
Sangamo  meters  is  indicative  of 
the  opinion  of  Thos.  A.  Edison,  Inc. 

These  instruments,  ranging  in  capacity  from  25  to 
1,000  amperes,  will  be  used  for  measuring  the 
energy  consumption  of  different  departments  so 
that  accurate  production  costs  may  be  determined 
and  maintained  throughout  the  plant. 
This  is  but  another  evidence  of  recog- 
nition that 


BUILT  LIKE  A  WATCH 

is  the  meter 
of  Sustained 
r:  Accuracy 

Sandamo  Electric  Compair 

^       Toronto -Montreal 
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The  Best  Known 
Cable  Reel  in  Canada 


In  Halifax  or  Vancouver,  whether  on  the  public  thoroughfares 
of  our  larger  cities  or  smaller  towns,  wherever  there  is  a  cable 
installation  in  progress,  the  reels  invariably  bear  the  name  of 
the  Northern  Electric  Company,  Limited. 

The  installation  may  be  overhead,  underground  or  submarine. 
It  may  be  for  a  Telephone  Company,  a  Telegraph  Company, 
a  Railroad  Company,  or  for  a  street  lighting  system. 

The  quality,  both  of  the  product  and  the  service,  is  largely 
the  reason  for  the  universal  demand  for  Wires  and  Cables  of 
Northern  Electric  manufacture. 


Northern  Efectrtc  Compa/ty 


LIMITED 


Montreal 
Winnipeg 
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Where  I  lead — the  "charge"  is  always  successful. 

"General  Ignition"  says  I  am  the  most  dependable  battery.    My  spark 
is  the  hotted,  blueft  spark  ever  generated.    It  will  "  fire  "  a  gasoline  engine'^of 

any  kind  with  the  rapidity  of  a 
Maxim  or  the  slow  precision  of  a 
monster  Siege  Gun. 


ritAOK     F->A«ri  RCCliTtHJD 


Six 

GNITOR 


DESIGNED 
ESPECIALLY  FOR 
GASOLINE  ENGINES 
MOTOR  BOATS 
GAS  ENGINES 
AUTOMOBILES 

GENERAL  IGNITION 
WORK 

*ACH  CSLL    rULLY  CUARflMTIfO 


^orthrnEktri 


"""MtOL  HALirAK  TOWOIH 

*"»'"r«C  K£&INa  CALCABr 

*0«o«iTOIi      WANCOUWen  victobia 


The  "major"  part  of  my  job  is  on 
motor  boats,  gas  engines  and  automobiles. 
The  "Engineers"  say  I  am  a  winner.  I 
have  two  brothers,  Northern  Seven  and 
Northern  Eight.  They're  bigger  —  and 
just  as  reliable. 

Our  headquarters  will  welcome  inquiry 
regarding  us,  or  "orders"  to  report  for 
duty  on  your  engine.  The  Password  is 
"quality,"  You  mu^l  think  of  it  every 
time  you  think  of  Northern  Ignitors, 


Northern  E/cctric  Company 

LIMITED 


Montreal 
Halifax 


Toronto 

Winnipeg 

Regina 


Calgary 
Vancouver 


■"^^--/;-f'"'^^'iJ^--]tLj;iMjj^f|^'"f-i 
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Sherardized  Rigid  Steel  Conduit 


was  used  exclusively  in  the 
Adams  Express  Building, 
Nev/  York  City. 


Architect 

Francis  Kimball 

Engineers 
Griggs  and  Holbrook 

Electrical  Contractors 

L.  K.  Comstock  Co. 


NATIONAL 
Products 

Sherarducl 
Economy 
Metal 
Molding 
Flextube 
Outlet  Boxes 
Locknuts 
Bush  ings 
Fixture  Studs 
A  utoflex 


National  Metal  Molding  6 

^  Manufacturers  of  Oj 

EJectrical  Conduits  &  Fittings 
1118  Fulton  Building,  PITTSBURGH.  PA. 

Atlanta  Dallas  Los  Angeles  Salt  Lake  City 

Boston  Denver  New  York  San  Francisco 

Buffalo  Detroit  Philadelphia  Seattle 

Chicago  Portland  St.  Louis 

.  Buenos  Aires  Havana  Manila  Paris 

Caaadian  Distributors— Panadian  General  Electric  Company,  Limited 
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Business  Lighting 

Our  "  Dominionlite  "  constitutes  a  very  important  factor  in  every 
sort  of  business  lighting,  especially  for  stores,  etc.  The  fixture 
combines  a  pleasing  and  artistic  design  and  finish  with  a  very  high 
efficiency  from  the  vs^attage  consumed. 

"DOMINIONLITE" 

Made  in  two  sizes,  No.  1  being  for  use  with  Nitrogen  and  Tung- 
sten lamps  up  to  300  watts.  The  upper  shade  is  1 6  inch  diame- 
ter ;  lower  bowl  8  inch  diameter.  The  position  of  the  lamps  in 
the  lower  bowl  can  be  adjusted  to  suit  the  size  of  lamp  used. 
No.  2  takes  up  to  500  watt  Nitrogen  and  Tungsten  lamps. 
Upper  shade  20  inch  diameter,  lower  bowl  1 0  inch  diameter. 
Write  us  for  complete  description  and  prices 

Jefferson  Glass  (ompany  Ipted 

Head  Office  and  Works:  TORONTO 

MONTREAL— Royal  Tru.t  BIdg.,  L.V.  Webber,  Manager.     WINNIPEG— 592  Notre  Dame  Ave.,  A.E.  Etling,  Agent. 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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GOLDEN  GLOW 


Why  You  Should  Use 
The  Famous  ''Golden  Glow''  for 
Interurban  Service 

Because  "Golden  Glow"  Headlights  for  interurban  service  project 
a  powerful  beam  of  non-blinding-,  fog-penetrating  light — a  volume  of 
light  which  is  actually  greater  than  the  average  arc  headlight  projects. 

Because  they  of¥er  a  wonderful  saving  in  current  consumption  as 
compared  to  arc  headlights. 

Because  "Golden  Glow"  light  is  projected  in  a  steady,  piercing- 
beam,  without  flickering. 

Because  "Golden  Glow"  Headlights  are  scientifically  correct  in 
principle  and  design. 

Because  their  reflectors  are  moulded  from  special  greenish-yellow 
glass ;  ground,  polished  and  silvered  by  special  machinery. 

Because  "Golden  Glow"  reflectors  will  not  tarnish  or  depreciate  in 
value ;  instead  they  retain  their  polished  surface  and  efficiency  indefin- 
itely, and  can  be  cleaned  without  marring  their  surfaces  in  the  least. 

Because  "Golden  Glow"  Headlights  will  quickly  pay  for  them- 
selves on  any  railway. 

-  Write  for  our  new  "Golden  Glow"  Catalog  now. 


Electric  Service  Supplies  Co. 

Manufacturers 
PHILADELPHIA    NEW  YORK  CHICAGO 

17th  and  Cambria  Sts.       50  Church  St.       Monadnock  Bldg. 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Distributors 


MONTREAL 

323  St.  Jame»  St. 


TORONTO 

33  Melinda  St. 


<D 


•GOLDEN  GLOW" 


"golden  GLOWl 


"GOLDEN  GLQWl 


"GOLDEN  GLOW 
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Hunter  Fan  &  Motor  Co. 

R.  £.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unitjr  BIdg. ,  MONTREAL      3402  Oder  Ave.,  Shauncxy  Height*,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  line  o(  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oocillating  and  Non-oscillating  Fans  are  furnished  in  9",  1 2"  and  1 6"  sizes, —  every  fan  is 

ready  for  service  with  1 0  ft.  of  cord  aad  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.    Prompt  deliveries. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factorf :  Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Chicago,   Monadnock  Block. 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 


For  Underground  Work 

BITUMINIZED  FIBER  CONDUIT 

has  properties  not  possessed  by  any  other  type  of  Conduit  made,  which 
recommends  it  particularly  for  Underground  Systems  of  Distribution. 


EASY  TO  HANDLE 

EASY  TO  INSTALL 


LOW  FIR»T  COST 

LOW  INSTALLATION  COST 


7  foot  Lengths 
Absorption,  100  Hours, 


yk  inch  Walls 
less  than  1  per  cent. 


Electroly«i*-proof    —  Water-proof 
Write  for  literature 

American  Conduit  Company 

Distributors  for  Canada: 


Vn  inch  Socket  Joints 
Puncture  Test  50,000  Volts 

—  Gaa-proof 


Eait  Chicago,  Ind..  U.S.A. 
140  Nauau  St.,  New  York  City 


Northern  E/cctnc  Company 

LIMITED 


Montreal,     Halifax,     Toronto,  Winnipeg. 
Reglna,      Calgary,  Edmonton, 
Vancouver,  Victoria 


InstalHae  •  Trunk  Lias  Subvray 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  &  Tool  Works  ....  39 

Allen  Company,  L.  B   45 

Allen  Inspection  Company   46 

American  Conduit  Company   6 

Beaubien,  De  Gaspe   46 

Benjamin  Electric  Mfg.  Co.  of  Can- 
ada, Limited   ...   •   ' 

Boston  Insulated  Wire  &  Cable  Co.  45 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets  

Brandeis,  Charles  

British  Aluminium  Company   

Canada  Wire  &  Cable  Co   43 

Canadian  Office  &  School  Furniture 

Company   "^"^ 

Canadian  Bridge  Company    44 

Canadian  Crocker  Wheeler  Co   14 

Canadian  General  Electric  Co   10 

Canadian  Hart  Accumulator  Co.  .  .  .  53 
Canadian  Independent_  Telephone  Co. 
Canadian  Inspection  &  Testing  Lab- 
oratories   4(' 

Canadian  Krantz  Electric  Co   41 

Canadian  Porcelain  Company   1<> 

Canadian  Westinghouse  Company  .  .  54 

Century  Electric  Company    47 

Chamberlain  &  Hookham  Meter  Co., 

Limited  

Cleveland  Armature  Works  

Conduits  Company,  Limited    9 

Cope,  T.  J   44 

Cutter  Company   6 

Daum,  A.  F   45 

Delta  Electric  Company   47 

DeLaval  Steam  Turbine  Co.  51 

Dennison,  H.  J.  S   38 

Devoe  Electric  Switch  Co  

D.  &  W.  Fuse  Company  

Do.ssert  &  Company  

Duncan  Electrical  Company    43 

Economy  Fuse  &  Mfg.  Co   13 

Elcc.  Maintenance  &  Repairs  Co.  .  .  .  55 
Electric  Railway  Improvement  Co.. 


Electric  Service  Supplies  Co  

Electrical  Testing  Laboratories  ....  4G 

Escher  Wyss  &  Company   49 

Ewart  &  Jacob   46 

Fetherstonhaugh  &  Hammond   ....  46 

Ferranti  Electrical  Company   11 

G.  &  W,  Electric  Specialty  Co.   . .  .  56 

Gest,  G.  M...  Limited     13 

Gray,  Charles  F   46 

Great  West  Electric  Co   44 

High  Efficiency  Electric  Lamp  Co.  . .  38 

Houston  &  Company   45 

Hunter  Fan  &  Motor  Co   6 

Illinois  Electric  Porcelain  Co   51 

International  Nickel  Company  ....  43 
Interstate  Electric  Novelty  Company 

of  Canada     1!^ 

Jefferson  Glass  Company   4 

Jones  &  Glassco   55 

Jordan  Bros  

Joyner,  Limited,  A.  H.  Winter   39 

Kelsch,  R.  S   46 

Kent  Brothers  

Kerry  &  Chace,  Limited   46 

L"Air  Licjuide  Society   53 

Lancashire  Dynamo  &  Motor  Co.  .  .  . 

Leeds-Northrop  Company   8 

Lig'htfoot,  Stanley    46 

Lincoln  Electric  Co.  of  Canada  ....  39 

Lindsley  Brothers  Company   45 

Lowry,  E.  A     38 

Lyman  Tube  &  Supply  Co   5 

Majestic  Electric  Company    49 

McGill  Manufacturing  Co.   

McKinnon  Chain  Company   

Mica  Company  of  Canada   

Mitchell,  Chas.  H.  &  Percival  H.  . .  .  46 
Moloney  Electric  Co.  of  Canada  .  .  16-43 
Monarch  Electric  Company  ...  .... 


National    Electric   Heating   Co.    . .  . 

National  Metal  Molding  Co   4 

Northern  Aluminum  Co   44 

Northern  Electric  Company   2-3 

Ohio  Brass  Company   

Packard  Electric  Company    12 

Petrie,  H.  W.  .  .  .  ,   38 

Phillips  Electrical  Works,  Eugene  F.  37 

Pratt  &  Whitney   41 

Pringle,  R.  E.  T  

Renfrew  Electric  &  Mfg.  Co   18 

Ridout  &  Maybee   38 

Robertson  Limited,  J.  M   46 

Robbins  &  Myers  Company   17 

Ross  &  Company,  R.  A   46 

Sammett,  M.  A   46 

Sangamo  Electric  Co   1 

Schofield,  Frank  G   45 

Shipman,  Harold  C   38 

Smith  Company,  S.  Morgan    11 

Spencer  &  Company,  W.  H  

Spielmann  Agencies  Registered  .... 
Standard  Underground  Cable  Com- 
pany of  Canada   53 

Standard  Wiring  

Starr,  Son  &  Company,  John   49 

Simdh  Electric  Company   40 

Steel  Company  o.f  Canada    15 

Tallman  Brass  &  Metal  Co   51 

Thompson,  Clarence                      ...  46 

Thompson,   Fred   &   Company    ....  56 

Thompson-Levering  Co   45' 

Thordarson  Mfg.  Company    43 

Toronto  &  Hamilton  Electric  Co.  ...  43 

Tubular  W^oven  F"abric  Co   5 

Vickers  Limited   39 

Volt  Electric  Mfg.  Co   44 

Wagner  Electric  Mfg.  Co   47 

Weston  Electrical  Instrument  Co.  . .  47 

White  Electrical  Co.,  T.  C   14 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  tlioroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate^  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its'coils  (Rheostat  1/10  per  cent.. 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  Tlie  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net, 
f.o.b.   Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measurings-Instruments 


PHILADELPHIA,  PA. 
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ANNOUNCING 


WIREMOLD 


A  New  and  Different  Metal  Molding 

It  does  not  come  apart — the  base  and  capping  being  permanently  assembled  at  the  factory. 

It  "fishes"  like  conduit  and  like  conduit  goes  up  in  one  piece  and  goes  up  to  stay. 

It  is  only  two  wire  size — just  big  enough  for  easy  fishing  of  a  pair  of  1  4's  or  1 2's. 

It  has  a  neutral  tone  enamel  finish  that  blends  with  the  color  of  most  office  walls  and  which 
can  be  easily  painted  when  painting  is  necessary. 

It  is  made  in  ten  foot  lengths  and  each  piece  is  shipped  complete  with  one  coupling — 
another  one  of  the  many  ways  in  which  it  resembles  rigid  conduit. 

It  requires  no  special  tools  for  assembly — just  cut  the  molding  into  the  lengths  required  with 
a  fine  tooth  hacksaw  and  shove  it  on  over  the  coupling  tongues  of  fittings. 
It  has  only  a  few  simple  fittings—  all  of  them  standardized  wherever  possible  to  work  with 
things  you  always  have  on  hand,  such  as  sockets  for  example. 

Its  fittings  are  packed  in  small  boxes — not  over  five  fittings  to  a  box  in  any  case,  some  have 
only  one — which  makes  them  easy  to  handle  and  to  buy. 


Fig:.  1. 


Figr.  2. 


Fig.  3. 


To  put  up  "Wiremold"  just  shove  a  coupling  into  the  grooves  of  the  capping,  and  screw  it  to  the  wall 
with  a  No.  8  flat  head  wood  screw  as  indicated  in  Fig.  1  above,  start  the  grooves  in  the  next  length  over 
the  edges  of  the  coupling  as  in  Fig.  2  and  close  up  as  in  Fig.  3. 

Simple,  isn't  it  ?  And  the  beautiful  part  of  that  simplicity  is  that  it  applies  to  all  fittings — there  are  no 
small  screws,  clips  or  slots  to  fuss  with,  just  a  shove  and  it  is  done. 

How  is  it  supported  in  the  middle  of  the  length  ?  There  is  a  very  simple  clip  for  that  purpose — you 
will  find  it  in  our  new  pocket  catalogue  if  you  will  ask  for  one.  We  would  like  to  send  it  and  a  sample  of 
Wiremold.    Ask  your  jobber  or  write  us. 

Conduits  Company  Limited.  Toronto 

Sole  Agents  for  Canada 
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Distributors  in  Canada  . 


(  )H'k-cs- -'I'.!! Diilo,    Halifax,   Monli  t-al,  ( )ltawa,  Cobalt,  South   Porcupine,   Loudou,  VVinni|jeR,  Calvary,  Nelson,  Edmoutuii, 

and  Vancouver. 


March  1,  1917 


THE   ELECTRICAL  NEWS 


11 


The  accompanying  illustration 
shows  one  of  five 

Hydraulic  Turbine 
Units 

built  for  installation  under  155 
feet  head  and  developing 
15000  horse  power  each. 

Each  unit  consists  of  two 
Francis  type  turbines  on  hori- 
zontal shaft,  and  mounted  in 
separate  cast  iron  scroll  cases 
with  draft  chest  between  the 
scroll  cases. 

Scrolls  have  72  in.  dia.  inlet 
opening.  Total  height  of  unit 
illustrated  approximately  25  ft. 


If  interested  in  water  power  develop- 
ment address  inquiry  to  Dept.  "N" 


S.  MORGAN  SMITH  CO.,  York,  Pa.  " 


.  B.  VAN  EVERY,  Canadian  Representative, 
405  Power  Building,  MONTREAL 


 <^ 


Ferranti 


R 
R 

Al 
N 
T 
I 


We  have  a  large  stock  of  3  phase 
60  cycle 

Pole  Type 
Transformers 


Winnipeg  and  Toronto  Stocks  for 
immediate  delivery 

Write  for  our  prices  before  buying 
elsewhere 

Ferranti  Electrical  Company 
of  Canada,  Limited 

TORONTO  MONTREAL  WINNIPEG 

90  Sherbourne  St.        704  Unity  BIdg.      Farmers' Advocate  BIt'r. 
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Made  in  Canada 


Transformers 


Series  and  Potential  Transformers 
Transformers  for  Every  Service 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 


General  Sales  Ofifice, 

Traders  Bank  BIdg. 

TORONTO 


N.  W.  Office  and  Warerooms, 
WINNIPEG 


St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 
UNITY  BUILDING  MONTREAL 
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The 


Design  of 


CROCKER-WHEELER 


Induction  Motors 


includes 


Heavy  Shafts 

Large  Journals 


Ideal  End  Ring  Construction 


High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 

with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER- WHEELER 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


CO 


Head  Office  and  Works 
ST.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 


M 
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THE  leader  in  every  industry,  to  maintain  his  lead  must 
safeguard  the  quality  of  his  products.— Rigid  inspection 
and  careful  supervision  are  important  factors. — To  products 
of  iron  and  steel  this  principle  applies  with  tremendous 
force. —  It  means  safety,  security  and  stability. —  We  safe- 
guard the  quality  of  our  products,  believing  quality  v^ill  be 
recognized  long  after  the  price  is  forgotten. 


OUR  customers  must  be  served.  One  of  the  dominating 
factors  in  any  successful  business  is  Service. —  We 
succeed  only  through  the  good  will  and  good  wish  of  the 
people  we  serve. — This  thought  permeates  our  entire  Organ- 
ization, from  the  President  down. — Our  employees  feel  the 
sense  of  responsibility  this  principle  implies;  and  each  one 
directs  his  efforts  to  maintain  the  high  standard  of  service 
we  aim  to  render. 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 
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"Canadian  Insulators'' 

SUSPENSION  INSULATORS 


EVERY  REQUIREMENT  AND  VOLTAGE 

No.  557 

CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 


March  1,  1917 
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If  You  Sell, 
Repair  or  Use 
Storage 
Batteries — 

then  you  need  a  Robbins 
&  Myers  Battery-Charging 
Outfit.  It  insures  satisfac- 
tory battery  service,  as  it 
enables  you  to  keep  bat- 
teries fully  charged  at  min- 
imum expense  and  with 
very  little  trouble. 

All  the  attendant  has  to  do 
is  connect  the  batteries  up 
and  push  the  switches  in 
the  motor  and  generator 
circuits    of  The  set.  He 

can  then  forget  about  it  until  the  batteries  are  charged 
and  ready  to  disconnect. 

Three  sizes  are  carried  in  stock — 8o,  150,  250  watts,  for 
charging  from  one  to  four  6-volt  batteries  at  a  time.  The 
8d  and  150-watt  sets  are  light  in  weight  and  suitable  for 
portable  service. 


All  outfits  can  be  furnished  complete  with  switchboards, 
rheostats,  instruments  and  switches  as  shown  in  the  illus- 
tration, or  they  can  be  furnished  without  the  switchboards 
and  instruments  if  this  is  desired. 

Dealers  and  Jobbers  are  finding  these  outfits  large  and  pro- 
fitable sjellers.  Every  garage  and  repair  shop  is  a  live 
prospect. 

Bulletins  and  prices  on  request 


The   Century  Electric  Co 
Montreal 


The  Robbins  &  Myers  Co.,  Springfield,  Ohio 

New  York      Philadelphia      Boston      Cincinnati      Cleveland  Chicago 
Buffalo       St.  Louis       San  Francisco 

CANADIAN  DISTRIBUTORS 

Eastern  Electric  Co 
St.  John 

Great  West  Electric  Co., 
Winnipeg. 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 


La  Cie  Codere  &  Fils,  Inc 
Sherbrooke 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Rogers  Electric  Co., 
Toronto 


Ltd. 
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No.  3425 


Two  Big  "FRANCO" 

Sales  Boosters 


No.  3435 — A  fast-selling,  lower-priced  model  that  is  always  in 
demand,  owing  to  its  convenient  size.  The  case  is  of  brass,  with 
highly-polished  nickel  finish.  Made  in  3  sizes — 3J.^  x  1^4  x  11/16  in.; 
2%  X  1^  X  ?4  in-l  and  2Ji  x  3  x  ^  in.  An  excellent  type  for  your 
regular,  all-the-year-round  trade. 

No.  3435 — Improved  Model,  with  hinged  opening;  brass  case,  with 
highly  polished  nickel-plated  finish — fits  the  pocket  like  a  cigarette 
case.    Made  in  various  sizes. 

If  you  haven't  a  copy  of  the  FRANCO  catalogue,  illustrating  and 
describing  our  entire  line  of  flashlights  and  RADIO  batteries,  send  for 
one  without  delay. 


You  won't  lose  many  sales  if  you  carry 

FRANCO"  FLASHLIGHTS 

Made  by 

Interstate  Electric  Novelty  Company 

of  Canada,  Limited 

220  King  Street  West 
TORONTO  ONTARIO 


No.  3435 


NOTE  HOW  BACK  REST 
REVERSED  F0RMS5TANI) 
CONVERTING  IRON  INTO 
STOVE 


ELECTRIC 

HEATING 
APPLIANCES 


1917  is  "Canadian  Beauty"  year 

Just  the  same  as  1916  was.  Our  household  electric  heating  appliances  have  been  handled 
by  huadreds  of  dealers  with  great  success.  Our  designs  and  ideas  are  correct  in  every  de- 
tail. All"C  anadian  Beauty"  products  are  guaranteed  against  imperfections  in  workmanship 
and  materials.  These  appliances  were  brought  out  to  sell  at  popular  prices  and  equal  the 
very  finest  on  the  market.    Write  us  for  further  particulars  and  prices. 
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Coal  Shortage  the  Central  Station's 
Opportunity 

A  question  to  which  there  have  always  been  two  sides, 
because  the  conditions  surrounding  it  are  so  various  and 
variable,  is  the  supply  of  electric  current  for  lighting'  and 
small  power  requirements  to  industrial  plants.  It  has  been 
claimed  for  the  isolated  electric  plant  that  much  of  the 
equipment  is  needed,  in  any  case,  for  heating.  Often  the 
product  of  the  factory  is  such  that  steam  is  required  the 
whole  year  round.  With  very  little  added  capital  expendi- 
ture, therefore,  and  no  added  overhead  whatever,  it  is 
claimed,  electricity  can  be  produced  at  the  same  time.  It 
is  also  said  that  because  of  frequent  failures  on  the  larger 
plant  system  the  isolated  plant  gives  a  better  guarantee  of 
continuous  service. 

Against  this,  it  is,  of  course,  argued  that  the  actual 
cost  of  operation  of  an  isolated  plant  is  very  rarely  deter- 
mined with  accuracy  and  that  the  real  cost  per  unit  is  much 
greater  than  the  owner  has  any  idea  of.  In  addition,  if  the 
electric  plant  is  operated  and  maintained  efficiently  it  re- 
quires the  services  of  a  more  highly  paid  employee.  And 
regarding  continuity  it  can  now  be  said  that  the  average 
central  station  in  large  cities  is  giving  a  service  which  is 
approaching  perfection.  A  further  argument  in  favor  of 
central  station  service,  and  it  is  a  very  strong  one.  is  the 
engineering  inspection  service  which  is  included,  the  tech- 
nical  advice   regarding   changes    and    extensions    and  the 


prompt  assistance  in  case  of  damage  to  the  equipment,  which 
will  inevitably  occur  sometimes  in  even  the  best  regulated 

factories. 

These  are  merely  suggestions  of  the  arguments  that  are 
advanced  on  both  sides  of  the  question,  Init  the  point  that 
appeals  to  us  particularly  at  the  moment  is  that  if  the  ad- 
vantages and  disadvantages  were  evenly  balanced  with  coal 
at  normal  prices,  (we  admit  it  merely  for  the  sake  of  argu- 
ment), has  not  the  big  increase  in  the  price  of  coal  thrown 
the  balance  of  power  into  the  scale  on  the  side  of  central 
station  supply?  The  cost  of  coal  is  a  very  considerable  item 
in  the  final  cost  of  current  generated  by  the  isolated  plant, 
but  is  much  less  important  in  the  cost  of  central  station 
supply,  where  the  investment  is  distributed  over  a  wider 
range  of  equipment.  For  this  reason  the  increased  cost  of 
fuel  is  immediately  felt  by  the  isolated  plant,  whereas  the 
central  stations,  though  affected,  have  not,  in  general, 
found  it  necessary  to  increase  their  rates;  hydro-electric 
plants  are,  of  course,  entirely  independent  of  the  coal  situa- 
tion. 

This,  therefore,  would  seem  to  be  a  very  opportune  time 
for  the  central  station  manager  to  make  a  careful  inventory 
of  the  isolated  plants  in  his  district  and  to  place  the  facts 
fairly  and  squarely  Ijefore  these  factory  owners.  Not  only 
are  the  arguments  that  may  be  advanced  most  convincing 
at  the  nioment,  but  it  will  doubtless  be  found  that  isolated 
plant  owners  are  more  ready  than  formerly  to  rid  them- 
selves of  this  unnecessary  adjunct  of  their  business,  which 
has  caused  them  so  much  worry  and  inconvenience. 


Organization  for  War  or  Peace 

The  value  of  industrial  research,  recognized  for  so  many 
years  in  Europe,  and  especially  in  Germany,  which  is,  in- 
deed, probably  the  basic  reason  for  Germany's  rapid  com- 
mercial development,  her  unprecedented  preparedness  for 
war  and  the  wonderful  manner  in  which  she  is  standing  the 
strain  of  that  war,  though  shut  off  from  her  usual  avenues 
of  trade,  is  at  last  being  recognized  on  this  continent,  both 
in  Canada  and  the  United  States.  Primarily,  of  course,  this 
is  a  "peace"  proposition  calculated  to  encourage  and  increase 
and  hasten  the  development  of  natural  resources  and  home 
industries,  and,  therefore,  Canada  is  too  late  with  her  or- 
ganization to  be  of  as  much  help  in  winning  the  war  as 
if  she  had  awakened  to  the  demands  of  the  situation  ten 
years  ago.  That  is  no  reason,  however,  why  we  should 
not  make  as  rapid  progress  as  possible  now  we  are  started, 
for  we  need  our  best  organization  to  win  the  war,  and  we 
shall  need  it  almost  as  much  to  gain  and  maintain  a  place 
among  the  commercial  nations  of  the  world  when  the  race 
begins  immediately  following  the  war. 

The  work  being  outlined  by  such  bodies  as  the  Research 
•Advisory  Council  (recently  appointed  by  the  Dominion  Gov- 
ernment) and  the  Joint  Committee  of  Technical  Organiza- 
tions, (including  all  engineers  and  technical  men)  is  of 
very  first  importance  to  the  country  and  is  being  carefully 
followed  by  the  general  public.  These  two  organizations, 
though  formed  ostensibly  for  similar  purposes,  differ,  how- 
ever, in  that  the  Joint  Committee  is  concerning  itself  more 
particularly  at  the  moment  with  the  solution  of  strictly  war 
problems.  The  Ontario  branch  of  this  Committee  has  sub- 
,  committees  actively  engaged  on  various  phases  of  war  work 
— inventions,  locating  technical  men  for  special  work,  re- 
turned soldier  relief  and  training,  and  so  on,  and  already 
tliis  work  is  bearing  fruit. 

On  the  other  hand,  the  Advisory  Council  is  concern- 
ing itself  chiefly,  as  yet,  with  the  gathering  of  information, 
and  is  moving  toward  the  establishment  of  a  number  of  in- 
dustrial research  laboratories  at  strategic  points  in  Canada. 
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These  two  organizations,  it  may  also  be  added,  are  work- 
ing together,  each  aiding  the  other  where  there  is  any 
sign  of  overlapping. 

The  moral  behind  all  this  is,  as  we  see  it,  that  every 
engineer  or  technically  trained  man,  and  every  m'an  inter- 
ested directly  in  the  commercial  and  industrial  development 
of  this  Canada  of  ours  is  personally  responsible  for  seeing 
that  these  organizations  are  supplied  with  all  information 
and  assistance  as  promptly  as  may  be.  This  applies  to  the 
questionaires  being  sent  out  by  the  Advisory  Council.  It 
also  applies  to  the  census  cards  being  mailed  to  Ontario 
members  by  the  Joint  Committee.  Fill  in  the  information 
promptly  and  send  it  back.  If  you  are  not  on  the  list  and 
ought  to  be,  make  the  fact  known.  It's  all  for  the  common 
good — give  your  assistance  promptly. 


The  Electric  Vehicle  is  Coming 

The  day  of  the  electric  vehicle  is  surely  not  far  dis- 
tant. A  new  model  of  an  electric  passenger  vehicle  in  a 
recent  run  from  New  York  City  to  New  Haven,  Conn.,  made 
a  highly  commendable  record.  There  were  three  passengers 
carried,  and  the  distance  of  88.3  miles  from  Columbus  Cir- 
cle, New  York  City,  to  the  Hotel  Taft,  New  Haven,  Conn., 
over  an  extremely  hilly,  although  smoothly  constructed  road, 
was  accomplished  in  3  hours  and  45  minutes,  including  all 
stops,  traffic  delays  and  reduction  of  speed  through  thickly 
populated  centers,  and  on  a  single  charge  of  the  battery. 
While  an  average  speed  of  33.4  miles  per  hour  over  a  dis- 
tance of  88.3  miles  may  not  arouse  the  interest  of  the  speed 
fiend,  yet  when  it  is  remembered  that  this  speed  is  maintained 
over  average  roads,  the  speed  is  about  as  good  as  can  be 
maintained  by  either  a  gasoline  or  electric  car  with  com- 
fort to  the  riders,  and  with  safety  to  pedestrians. 

This  new  model  is  furnished  with  a  control  system  which 
provides  for  the  safety  of  the  driver  and  other  occupants. 
It  consists  of  an  automatic  device  which,  by  the  pressure  of 
the  foot  on  a  pedal,  even  though  the  car  is  travelling  at  full 
speed,  instantly  cuts  off  the  current  and  applies  both  brakes, 
regardless  of  the  position  of  the  control  lev.er.  It  is  impos- 
sible to  start  the  car  again  until  the  control  lever  has  been 
returned  to  neutral  position. 

This  run  is  an  evidence  of  the  "electric's"  ability  to  make 
an  average  long  run,  covering  the  ground  at  a  comfortable 
speed,  with  the  fears  of  possible  breakdown  practically  elini- 
inated.  A  series  of  runs  have  recently  demonstrated  the 
fact  that  an  electric  automobile  can  be  very  satisfactorily 
used  for  interurban  travel.  These  runs  averaged  distances 
of  about  ninety  miles  per  trip,  and  were  conducted  with 
absolutely  no  trouble  of  any  sort.  One  of  the  longer  runs 
was  from  Chicago  to  Milwaukee,  a  distance  of  101  miles. 


The  Engineer  and  the  Crisis 

The  hour  has  struck  and  the  nation  wakes  to  face  at 
least  the  possibility  of  entering  the  tremendous  struggle 
which  is  rending  civilization  with  ferocity  unparalleled  even 
in  the  Dark  Ages.  Hostilities  do  not  necessarily  follow 
a  breach  in  diplomatic  relations,  but  a  breach  arising  from 
two  years  of  intolerable  exasperation  is  not  easily  healed. 
And  nothing  save  a  sincere  and  complete  reversion  of  pur- 
pose, which  must  ])c  regarded  as  rather  improbable,  can 
avert  actual  warfare,  if  it  comes,  the  engineer  must  rise 
to  the  occasion  with  an  alcrlness  and  vigilance  une(|ualed 
in  military  history.  The  situation  is  a  singular  one.  The 
United  States  is  safe  from  the  major  operations  of  a  hostile 
navy,  because  that  navy  is  hopelessly  bottled  up  liy  superior 
force,  and  our  own  navy  is  almost  ecjually  ])owerk'ss  for 
aggression.  Neither  the  United  Stales  nor  (ierniany  can 
make  use  of  an  invading  army  so  that  Die  probable  hostili- 
ties are  practically  limited  to  those  l)etween  marauding  sub- 


marines and  the  defensive  fleet  on  the  water  or  in  the  air. 
The  war,  if  it  comes,  will  be  a  war  of  wits,  of  ingenuity  and 
resourcefulness. — Electrical  World, 


Electric  Drive  in  Milling  Industry 

As  indicating  the  importance  attached  to  electric  drive 
in  the  milling  industry  the  following  extracts  from  a  letter 
just  received  at  this  office  from  a  prominent  Ontario  mill- 
ing company,  are  of  particular  interest.  The  letter  is  in 
reply  to  an  enquiry  regarding  a  report  that  additions  were 
being  made  to  the  electrical  installation  in  this  particular 
plant.  The  unsolicited  testimonial  of  the  value  of  electricity 
in  this  industry  has  a  particular  bearing  on  the  question  of 
whether  isolated  electric  generating  plants  are  a  paying  pro- 
position. While  this  may  have  been  an  open  question  in 
the  past,  the  high  price  of  coal,  and  in  some  cases  the  short- 
age, has  apparently  thrown  the  balance  in  favor  of  elec- 
tricity supplied  by  the  central  station: 

"Answering  your  letter  of  Februar}^  14  re  electric  in- 
stallation, we  wish  to  advise  that  we  have  a  30  h.p.  electric 
motor  which  we  have  bten  using  in  our  wheat-cleaning  de- 
partment for  the  past  two  years  and  have  now  on  order  two 
extra  motors;  one  is  30  h.p.  and  the  other  is  200  h.p.  The 
smaller  one  we  were  fortunate  in  being  able  to  secure  for 
immediate  installation,  but  the  larger  one  we  are  unfortun- 
ately compelled  to  wait  four  months  for  delivery. 

"We  are  now  very  sorry  that  we  did  not  make  provision 
for  ins>tallation  of  these  motors  at  an  earlier  period,  but  did 
not  consider  it  profitable  to  make  the  installation  in  the  past 
owing,  to  our  steam  plant  being  a  very  economical  one  while 
we  were  able  to  get  coal  at  75  to  90  cents  per  tori  at  the 
mines. 

"With  the  extreme  advance  in  coal  values  plus  the 
extra  duty  and  war  tax,  it  is  absolutely  impossible  for  us  to 
run  our  business  profitably,  except  by  the  installation  of 
electricity.  Were  we  able  to  secure  coal  sufficient  to  meet 
our  requirements  until  next  July  we  possibly  would  have 
been  able  to  delay  purchasing  the  above  machines." 


The  Electric  Club  of  Toronto 

The  Electric  Club  of  Toronto  has  been  favored  during 
the  month  of  February  with  a  well  sustained  attendance  and 
most  interesting  addresses  and  entertainnient.  On  February 
3  Professor  J.  C.  McLennan,  Director  of  the  Physical  Lab- 
oratory of  the  University  of  Toronto,  and  a  member  of 
the  newly  appointed  Research  Advisory  Council,  addressed 
the  members  on  the  aims  of  the  Council  and  the  need  for 
industrial  research  so  that  the  work  of  developing  our 
national  resources  and  our  industries  may  be  carried  along 
with  greater  efficiency  and  dispatch.  Dr.  Horace  L.  Brit- 
tain,  general  manager  of  the  Civic  Industrial  Bureau,  Febru- 
ary 9,  described  the  intricacies  involved  in  the  making  of 
a  city  budget.  On  February  23  the  entertainment  took  the 
form  of  a  visit  to  the  Adelaide  Street  Exchange  of  the  Bell 
Telephone  Company,  when  Mr.  Dunstan  and  his  staff  gave 
unlimited  time  and  patience  to  the'  many  inquiries  of  the 
members.  At  the  final  meeting  of  the  month,  February  33, 
W.  K.  McNaught,  C.M.G.,  member  of  the  Hydro-electric 
Power  Commission  of  Ontario,  spoke  on  "The  Future  of 
Ontario  from  the  Standpoint  of  Power  Development." 
I'or  March  the  following  program  has  been  arranged: 

March    3— Air.  Benjamin  A.  Gould. 

March    9— Mr  E.  P.  Heaton,  Pr(niiu-ia!  Fire  Marshal. 

March  l(i — Sir  Frederick  Stupart. 

March  33— Mr.  L.  A.  Dunington  Grul)l).  Garden  Architect. 
March  30 — Mr.  L.  B.  Beale,  B.  C.  Lumber  Commissioner 
for  Eastern  Canada. 
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Montreal  Electrical  Luncheon 

The  attendance  at  the  Montreal  electrical  luncheons 
keeps  up  exceedingly  well.  On  February  7,  Mr.  W.  R.  Allen, 
of  Watson,  Jack  and  Company,  Limited,  spoke  on  the  ques- 
tion of  dyes,  especially  in  relation  to  the  German  industry 
and  the  progress  made  in  England  since  the  beginning  of 
the  war.  Mr.  Allen  traced  the  history  of  coal  tar  dyes  from 
tlieir  discovery  by  an  Englishman  to  the  immense  develop- 
ment of  the  industry  in  Germany.  That  country  had,  with 
great  foresight,  employed  a  very  large  number  of  chemists 
investigating  and  patenting  new  processes,  so  that  at  the 
outbreak  of  war  Germany  made  eighty  per  cent,  of  the 
world's  production  of  coal  tar  dyes  and  Britiain  made  five 
per  cent.  When  war  came,  Britain  found  that  plants  worth 
.$1,000,000,000  were  dependent  on  a  supply  of  coal  tar  dyes. 
Arrangements  were  made  so  that  the  raw  material  could  be 
shipped  from  Britain  to  Switzerland  and  the  refined  pro- 
duct was  shipped  back.  This  tided  over  things  for  a  year. 
The  British  Government  then  backed  dye  enterprises,  with 
the  result  that  dyes  of  a  very  fine  range  and  quality  were 
being  turned  out,  and  in  Mr.  Allen's  opinion  Germany  would 
never  hold  the  same  position  in  the  industry  as  she  did 
prior  to  the  war. 

On  February  1-t  the  talk  was  still  along  war  lines,  al- 
though from  a  very  different  angle.  Mr.  G.  G.  McDonald, 
of  the  Canadian  General  Electric,  who  was  among  the  earliest 
to  enlist,  told  of  his  experiences  at  the  front.  Mr.  McDonald 
was  for  ten  months  in  the  front  line  trenches,  was  buried 
three  times  in  shell  craters,  went  through  several  gas  attacks, 
and  finally  was  sent  to  an  English  hospital  owing  to  a  twisted 
leg.  He  hopes  to  again  get  back  on  active  service.  The 
talk  was  a  plain  narrative  of  how  things  are  run  at  the  front, 
and  was  explanatory  of  the  routine  of  the  ordinary  soldier. 
He  told  of  the  dangers  of  stringing  barbed  wires,  how  the 
food  and  mails,  are  transported,  how  raids  are  carried  out, 
and  how  preparations  are  made  for  a  big  attack  or  "show," 
as  it  is  called  in  the  trenches.  Notwithstanding  the  great 
hardships  which  are  inevitable,  Mr.  McDonald  said,  the  men 
were  very  cheerful.  The  hospital  arrangements  were  stated 
to  be  marvels  of  organization,  and  from  everyone  connected 
with  the  hospital  they  received  the  best  treatment  possible. 
A  collection  for  the  Patriotic  Fund  totalled  $80. 


Shawinigan's  Annual  Report 

The  annual  report  of  the  Shawinigan  Water  and  Power 
Company  is  just  to  hand  and  denotes  the  wonderful  develop- 
ment that  is  taking  place  in  the  district  adjacent  to  this 
company's  plant,  as  a  result  of  an  aggressive  business  policy 
backed  by  an  ample  supply  of  electric  energy. 

During  the  past  year  the  St.  Maurice  Construction  Com- 
pany, Limited,  a  subsidiary  of  the  Shawinigan  Water  and 
Power  Company,  has  continued  the  construction  work  on 
the  La  Loutre  Storage  Dam  and  steady  progress  is  reported. 
This  work  has  entailed  the  building  of  twenty  miles  of  rail- 
way, the  organization  of  a  r'iver  transportation  system,  and 
the  construction  of  cofferdams  in  the  east  channel  of  the 
river.  The  concrete  has  now  been  placed  in  the  east  channel 
and  work  is  proceeding  on  the  west,  or  main,  channel. 
This  work  is  up  to  schedule  and  should  be  completed  by 
the  end  of  the  present  year. 

The  North  Shore  Power  Company,  another  subsidiary, 
has  extended  its  field  of  operation  so  as  to  include  the  prin- 
cipal manufacturing  towns  between  Three  Rivers  and  Quebec. 

The  Three  Rivers  Traction  Company,  having  obtained  a 
franchise  from  the  municipality  of  Cap-de-la-Madeleine,  built 
three  and  one-half  miles  of  new  track  connecting  the  town 
with  Three  Rivers. 

The  Public  Service  Corporation  of  Quebec,  which  is 
supplied  with  power  for  Shawinigan,  has  been  placed  on 


a  sound  footing,  both  as  regards  organization  and  physical 
condition.  Steady  progress  is  being  made  in  the  extension 
of  the  corporation  within  the  limits  of  Quebec. 

A  contract  has  been  made  with  the  Southern  Canada 
Power  Company  providing  for  delivery  of  power  in  the  sec- 
tion south  of  the'  St.  Lawrence  River  not  included  in  the 
territory  served  by  the  Continental  Heat  &  Light  Company, 
another  subsidiary  of  the  Shawinigan  Water  anci  Power 
Company.  A  transmission  line  has  been  constructed  from 
Windsor  Mills  to  Sherbrooke,  which  was  placed  in  opera- 
tion in  January  of  the  present  year.  This  means  that  the 
Shawinigan  Water  and  Power  Company  is  now  delivering 
power  to  all  of  the  larger  cities  and  towns  in  the  province 
of  Quebec. 

The  Canada  Carbide  Company,  Limited,  which  makes 
calcium  carbide  by  an  electric  reduction  process,  have  enjoyed 
an  active  demand  for  their  product,  and  as  a  result  of  recent 
extensions  it  is  anticipated  that  the  output  for  1917  will 
largely  exceed  that  of  any  period  in  their  history. 

The  Canadian  Electrode  Company,  Limited,  which  was 
organized  to  meet  the  demand  for  electrodes .  used  in  the 
various  electrical  industries  at  Shawinigan  Falls,  has  com- 
pleted its  plant  and  is  now  in  a  position  to  supply  its  product. 

The  Canadian  Electro  Products  Company,  another  sub- 
sidiary of  the  Shawinigan  Water  and  Power  Company,  have 
completed  the  construction  of  an  extensive  plant  at  Shaw- 
inigan Falls  for  the  manufacture  of  certain  chemical  pro- 
ducts required  for  war  purposes.  This  plant  is  now  in 
operation  and  it  is  anticipated  that  its  activities  in  the  pro- 
duction of  chemicals  will  continue  after  the  war  demand 
ceases. 

The  construction  work  of  the  Laurentide  Power  Com- 
pany is  completed,  and  the  plant  at  Grand'Mere  has  been 
put  in  full  operation.  The  Shawinigan  Company  is  operat- 
ing the  power  house  by  arrangement.  Power  is  now  being 
taken  by  the  Shawinigan  Company  from  the  Laurentide 
Power  Company  beyond  the  amount  covered  in  the  original 
contract. 

The  total  amount  of  power  used  at  Shawinigan  Falls  is 
nearly  100,000  h.p.  This  '  amount  will  be  increased  with 
the  operation  of  new  industries,  and  the  city  may  well  claim 
to  be  one  of  the  great  power-using  centers  in  the  world. 

The  report  states  that  during  the  past  year,  the  St. 
Maurice  district,  including  the  cities  of  Grand'Mere,  Shaw- 
inigan Falls,  and  Three  Rivers,  has  seen  a  remarkable 
growth. 

The  Shawinigan  Water  and  Power  Company,  the  report 
states,  has  contributed  liberally  to  the  Canadian  Patriotic 
Fund  and  other  worthy  relief  funds.  They  have  also  main- 
tained the  payment  of  wages  to  employees  who  are  on 
active  service. 

The  following  are  the  officers  of  the  company: — ^J.  E. 
Aldred,  president;  Howard  Murray  and  Julian  C.  Smith, 
vice-presidents;  Thomas  McDougall,  chairman  of  the  board; 
W.  S.  Hart,  treasurer;  James  Wilson,  secretary.  The  Board 
of  Directors  is  as  follows:— Thomas  McDougall,  chairman. 
Montreal;  R.  M.  Aitken,  London;  J.  E.  Aldred,  Montreal; 
W.  S.  Hart,  Montreal;  Sir  Herbert  S.  Holt,  Montreal;  R.  w! 
Kelley,  New  York;  Sir  M.  Mitchell-Thomson,  Bart.,  Edin- 
burgh; Denis  Murphy,  Ottawa;  Howard  Murray,  Montreal; 
Julian  C.  Smith,  Montreal;  and  E.  R.  Wood,  Toronto. 


Mr.  J.  L.  Englehart,  chairman  of  the  T.  &  N.  O.  Railway 
Commission,  in  an  address  before  the  Empire  Club,  Toronto, 
stated  that  preparations  are  being  made  to  electrify  their 
line.  During  the  past  two  years  the  line  has  been  completely 
re-surveyed. 


The  town  council  of  Newmarket,  Ont.,  have  reduced  the 
present  meter  rate  of  4  cents  per  kw.  to  3  cents. 
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Hydro  -  electric  Development  in  Alberta 

Possibilities  of  a  Provincial  System  Outlined— Required  Capital  Less  Than  Twelve 
Millions — Many  Growing  Industries  Demanding  Electric  Power 

By  Mr.  A.  J.  Cantin 

The  Province  of  Alberta,  with  its  225,285  square  miles, 
and  a  population  of  over  550,000,  has  no  large  manufactures 
of  any  kind.  These  conditions,  however,  are  being  remedied, 
and  it  will  not  be  many  years  before  large  industries  will 
be  doing  a  prosperous  business  in  this  province. 


Geographic  Situation 

The  Alberta  geographic  situation  is  excellent  with  re- 
gard to  industrial  development.  To-day,  west  of  Fort  Wil- 
liam, there  are  very  few  industries  of  great  importance,  the 
west  relying  on  eastern  manufacturers  for  its  requirements. 
Outside  of  the  coarser  food  stuf¥,  such  as  beef,  pork,  and 
flour,  we  import  over  eighty  per  cent,  of  the  food  consumed 
in  the  three  prairie  provinces.  This  is  also  true  of  boots, 
shoes,  clothing,  harness,  farm  implements,  and  machinery 
of  all  kinds.  There  is  no  good  reason  why  this  condition 
should  exist,  but  it  is  with  us,  and  it  is  up  to  us  to  rectify 
it  at  the  earliest  possible  opportunity.  The  day  is  here 
when  the  home  market  furnishes  strong  incentive  to  enter- 
prising citizens  to  develop  Western  Canada  industrially. 

Industrial  Map  of  Canada 

If  we  look  at  an  industrial  map  of  Canada  we  find  the 
manufacturing  for  the  whole  of  the  country  is  done  between 
Quebec  city  and  Windsor,  Ontario.  In  fact,,  for  the  year 
1916  the  manufacturers  of  Ontario  turned  out  45  per  cent, 
of  the  total  production  of  the  country.  Of  aourse,  there  are 
important  industries  outside  of  this  area,  but  there  are  per- 
haps more  than  75  per  cent,  of  the  industries  of  Canada  in 
this  territory.  Several  things  have  contributed  to  these 
conditions;  perhaps  the  most  important  one  is  the  St.  Law- 
rence River,  and  the  Great  Lakes. 

Early  Days  of  the  Colonies 

In  the  early  days  of  the  colonies  the  rivers  and  lakes 
offered  good  opportunities  for  travelling  and  trading.  When 
the  country  began  to  develop  the  people  still  remained  close 
to  the  waterways.  The  requirements  of  the  early  settlers 
were  few,  and  they  produced  nearly  everything  at  home. 
With  the  advent  of  the  railway  the  trade  took  a  new  lease 
on  .life,  and  began  to  expand  rapidly.  The  various  rivers 
were  used  to  operate  manufactures,  but  it  was  not  until 
electricity  took  its  place  as  the  foremost  motive  power  that 
the  provinces  of  Quebec  and  Ontario  began  to  expand  in- 
dustrially. 

Hydro  Electric  Systems  in  Canada 

To-day  we  find  that  nearly  all  large  industrial  center.s 
in  Canada  are  within  the  net  of  extensive  hydro-electric 
systems.  We  find  Niagara  Falls  the  heart  of  the  Ontario 
Hydro-electric  System,  which  has  proven  a  success,  expand- 
ing at  a  rate  beyond  the  wildest  imagination  of  its  promoters. 

.'\round  Montreal  the  conditions  are  similar.  Instead  of 
having  government  ownership,  all  the  hydro-electric  systems 
are  privately  owned.  Nevertheless,  it  is  the  heart  of  several 
large  systems  furnishing  cheap  power  (o  innumerable  in- 
dustries. 

Industries  Close  to  Rivers  and  Coal  Fields 

Not  only  in  Canada  are  industries  located  close  to  rivers, 
or  within  the  net  of  hydro-electric  systems,  and  coal  centers. 
An  industrial  map  of  the  United  States  shows  that  the  New 
England  States,  with  their  numerous  rivers,  and  being  close 
to  the  sea  shore,  have,  ff)r  a  given  area,  more  industries  than 


any  other  part  of  the  country.  One  of  the  big  industries  is 
the  manufacture  of  cotton,  and  this  district  was,  for  a  num- 
ber of  years,  the  greatest  center  of  this  industry.  This  is 
fast  changing  since  the  large  hydro-electric  systems  have 
been  constructed  in  the  Virginias  and  the  Carolinas,  and  the 
bulk  of  new  mill  construction  has  been  in  those  states. 


New  Industrial  Center 

A  new  industrial  center  rapidly  coming  to  the  front  is 
that  around  Keokuk,  Iowa,  which  has  the  largest  power 
plant  in  the  United  States,  that  of  the  Mississippi  River 
Power  Company.  Industries  of  all  kinds  are  being  attracted 
to  this  center,  and  in  the  course  of  the  next  few  years  will 
likely  be  the  greatest  industrial  center  of  the  United  States. 

Transportation 

Alberta  is  at  a  disadvantage  relative  to  its  transporta- 
tion, in  that  it  has  no  navigable  waterways  connecting  with 
the  sea;  otherwise  all  advantages  desirable  are  to  be  found 
here.  We  have  three  transcontinental  railways,  and  a  large 
number  of  important  rivers,  coal,  lumber,  clay,  tar,  sand, 
natural  gas,  and  other  raw  materials  in  unlimited  quantity 

This  province  will  undoubtedly  some  day  be  the  manu- 
facturing center  for  the  vast  fertile  region  west  of  the  Great 
Lakes.  Our  waterways  will  some  day  yield  millions  of  horse 
power.  It  is  only  a  few  years  since  capitalists  have  begun 
to  look  into  the  power  possibilities  of  our  rivers,  owing  to 
the  limited  demand  for  power  and  the  small  population  of 
this  province. 

Hydro-electric  Systems  in  Alberta 

At  Calgary  there  are  two  hydro-electric  power  com- 
panies, with  an  aggregate  of  32,000  horse  power  generating 
capacity.  The  Edmonton  Power  Company  has  started  on  a 
55,000  horse  power  development  on  the  North  Saskatchewan 
River,  seventy  miles  southwest  of  Edmonton,  and  there  is 
talk  of  smaller  developments  in  the  province,  but  none  of 
these  enterprises  have  any  province-wide  program. 

An  analysis  of  the  annual  report  for  the  year  1915,  show- 
ing the  cost  of  generating  electric  power  in  Edmonton  and 
Calgary,  and  the  various  towns  and  villages  along  the  vari- 
ous proposed  main  lines  in  Alberta  shows  that  the  cost  of 
power  to  the  various  municipalities,  not  including  fixed 
charges,  amounts  to  $1,9.37,950. 

O.  H.  E.  P.  Commission  Earnings 

If  we  take  the  earnings  of  the  Ontario  Hydro-electric 
Power  Commission  as  a  basis  for  comparison,  we  find  that 
they  are  17  per  cent,  of  the  capitalization.  This  gives  them 
a  surplus  of  4  per  cent,  after  paying  operation,  maintenance, 
depreciation,  and  fixed  charges. 

Capitalization  for  Alberta 

On  this  basis  we  find  that  a  capital  expenditure  of  $11,- 
2;!9,000  could  be  made  with  reasonable  assurance  of  financial 
success,  as  the  cost  of  construction  is  not  more  here  than  in 
the  east.  It  must  be  remembered  that  these  are  the  returns 
for  the  year  1914,  the  return  six  years  hence,  say  1923,  should 
be  greatly  in  excess  of  this  amount. 

South  Eastern  Terminal  . 

Commencing  in  the  south  of  the  province.  Medicine 
Hal,  which  is  on  the  bank  of  the  South  Saskatchewan,  would 
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be  iIk'  soullK-astcTii  tcrniiiial  of  the  system.  At  tliis  ])(iint  a 
piiwer  plant  of  40,000  horse  power  could  he  erected.  C'oniint;- 
northwest  to  Calgary,  we  find  the  Bow  River  and  its  tribu- 
taries, with  ])roper  regulation,  could  be  harnessed  to  4."i,l)0() 
li.p.  All  this  power  is  within  llfty  miles  of  the  city.  .\t  this 
writing  the  power  is  developed  to  the  extent  of  ;!2.000  h.p. 
At  Red  Deer,  on  the  Red  Deer  River,  a  plant  of  10,000  h.p. 
could  be  erected  at  a  reasonal)le  cost. 

Power  Possibilities  North  of  Edmonton 

The  power  possibilities  north  of  lulmonton  seem  to  be 
unlimited.  Commencing  at  Grand  Rapids  on  the  Athabaska 
River,  with  a  dam  150  feet  high,  water  could  be  backed  for  a 
distance  of  45  miles,  and  by  dredging  a  few  hundred  feet  a 
head  of  313  feet  could  be  obtained,  giving  a  capacity  to  this 
plant  of  250.000  h.p.  the  year  round.  From  Grand  Rapids 
to  Fort  McMurray.  a  distance  of  80  miles,  there  is  a  drop 
of  410  feet.  If  the  total  head  could  1)e  developed  the  Atha- 
baska, from  the  I'clican  Rapids  to  Fort  McMurray,  would 
give  us  a  total  of  900,000  h.p.  In  all  instances  the  river  bed 
of?ers  good  foundation  for  high  structures.  The  river  bot- 
tom is  a  good  quality  of  sand  and  limestone.  It  might  not 
he  possible  to  develop  the  total  available  head  on  account 
of  cost  and  engineering  difliculties. 

The  Peace  River 

The  Peace  River,  at  the  Rocky  Mountain  Cajiyon,  could 
easily  develop  1.50,000  h.p.  At  \'ermilion  Falls,  another  100,- 
000  h.p.  could  be  developed.  This  is  the  capacity  with  one 
generating  plant  at  each  of  these  various  power  sites.  How- 
ever, the  cost  in  some  instances  would  be  great,  and  it  will 
be  many  years  before  these  northern  sites  could  be  made 
renumerative. 

The  Slave  River 

Perhaps  the  best  power  site  in  this  province  is  on  the 
Slave  River,  near  Fort  Chipcwj'an.  It  is  reported  1)y  engi- 
neers and  prospectors  that  at  least  1,000,000  h.p.  could  be 
developed  there.  This,  however,  is  si)  far  north  that  it  is 
out  of  the  question.  There  are  a  number  of  good  mineral 
strikes  reported  in  that  far  country,  also  an  Indian  legend 
of  an  enormous  lost  coi)i)er  mountain  in  that  district,  and 
it  is  actually  found  in  lar.ge  quantities  along  the  Mackenzie 
River.  The  Eskimos  are  using  it  in  its  native  form  to  make 
a  few  crude  tools  used  by  this  primitive  people 

New  Railway  to  the  Far  North 

.\t  the  next  session  of  the  Dominion  ['arliament.  appli- 
cation will  be  made  for  a  grant  under  the  usual  terms  by 
interested  parties  to  build  a  railroad  from  Sawrid.ge  to  Fort 
Smith,  a  distance  of  nearlj'  1)00  miles  north  of  Edmonton, 
This  railroad  should  facilitate  the  prospecting  of  this  vast 
country,  and  also  help  the  development  of  th^se  large  mineral 
deposits  whicli  have  so  far  been  located. 

Estimated  Cost  Per  Horse  Power 

The  estimated  cost  of  the  Edmonton  Tower  C'ompan}' 
for  their  complete  system  is  approximately  $90  per  horse 
power;  the  Calgary  Peiwer  Company,  with  an  .luthorized 
capital  of  000,000,  of  which  $1,800,000  is  paid  up,  have  a 
.generating  capacity  of  :>1,()0()  h.]).,  making  a  capitalization 
around  the  .$90  per  horse  power. 

Power  Now  in  Use 

The  present  amount  of  power  developed  in  Edmonton 
and  Calgary  is  67,000  h,p.,  with  approximately  iiiS.OOO  h.p. 
developed  by  municipalities  and  private  companies  which 
would  be  covered  by  the  proposed  hydro  electric  transmis- 
sion system  of  about  700  miles  of  distribution  lines. 

This  amount  of  power,  costing  $100  per  horse  power, 
would  represent  an  expenditure  of  $10,000,000,  not  includ- 
ing the  local  distribution  systems.    Tlie  \arious  lines  of  the 


^y^teiu  would  cover  the  oldest  settled  and  the  best  parts 
of  ,\Iberta.  '{'be  building  of  a  system  such  as  here  described 
would  open  untolij  opportunities  in  the  industrial  and  electro- 
chemical industries.  We  have  an  unlimited  amount  of  coal, 
lignite,  bituminous,  and  anthracite,  so  that  the  dye  industry 
could  be  developed  here  in  .\lberta  on  a  larger  scale  than  it 
exists  at  present  in  any  part  of  the  world. 

Coal  in  Alberta 

Speaking  of  our  coal  resources,  the  (Joveriiment  esti- 
mates that  we  have  over  ten  hundred  billion  tons,  or  over 
14  per  cent,  of  the  visible  coal  supply  of  the  world,  here  in 
,'\lberta.  The  known  coal  reserve  of  the  world  by  countries, 
is  as  follows:  Unitetl  States  52  per  cent.,  Canada  Ki  per  cent., 
China  13  per  cent.,  Germany  fi  per  cent.  At  present  8:!  per 
cent,  of  the  coal  consumed  is  mined  in  the  United  States, 
Great  Britain  and  Germany. 

Possibilities  of  the  Dye  Industries 

We  should  not  think  of  this  coal  only  as  a  fuel,  but  we 
should  look  beyond  to  see  its  possibilities.  The  Germans 
have  developed  the  coal  tar  to  .-uch  an  extent  that  they 
are  able  to  extract  as  high  as  $20  worth  of  by-product  from 
a  gallon  of  raw  material. 

No  experiments,  to  the  writer's  knowledge,  have  been 
made  to  determine  the  nature  and  yield  of  volatile  compound 
to  be  obtained  by  distilling  lignite  and  the  possibilities  of 
using  these  residue  from  distillation  as  solid  fuel. 

Benzol  is  one  of  the  products  which  could  be  obtained 
from  lignite.  This  can  l)e  u>e(I  in  gasoline  engines,  and  in 
the  manufacture  of  dye  stuff,  ammonia  compound  and  chem- 
ical fertilizer. 

Over  900  dyes  of  coinmerce,  and  4,000  colors  can  be 
made  from  coal  tar.  The  source  of  the  German  monopoly  of 
the  dye  industries  is  their  large  lignite  coal  field. 

It  is  a  well-known  fact  that  the  British  Empire,  as  well 
as  all  neutrals,  have  been  greatly  inconvenienced  by  the 
stoppage  of  the  German  supply,  so  that  we  here  in  .\lberta 
should  do  our  l)est  to  give  this  industry  a  start,  and  try 
and  develo])  it  on  a  substantial  and  conservative  basis. 

Fixation  of  Atmospheric  Nitrogen 

The  world  feeds  itself  on  the  first  six  inches  of  earth 
on  the  terrestial  globe.  If  we  want  it  to  keep  on  feeding  us 
we  must  be  careful  of  its  fertility.  As  the  population  in- 
creases so  do  the  requirements. 

Nitrate  (Saltpetre)  is  the  first  element  of  the  soil  to 
give  out;  it  can,  however,  be  made  from  the  air.  The  only 
source  of  it  at  the  present  time  in  the  form  of  mineral  is  tlie 
Chilean  nitrate  l)ed.  This  source,  however,  is  limited,  and 
it  is  estimated  that  it  will  not  last  more  than  20  to  50  years 
before  it  gives  out. 

Essential  of  War  and  Agriculture 

Fanning  is  a  peaceful  occupation  which  requires  nitrate. 
The  most  strenuous  occupation  of  all.  that  of  war,  must 
have  nitrate  to  keep  it  going  in  the  form  of  explosives.  Pre- 
vious to  1914  Germany  got  its  nitrate  from  Chile  and  Nor- 
way. The  Norwegian  Nitrogen  Company  had  2(;o,000  h.p. 
devoted  exclusively  to  the  fixation  of  atmospheric  nitrogen, 
and  280,000  h.p.  more  projected  which  has  likely  been  con- 
structed under  the  pressing  demand  of  Germany  lor  nitrate. 
The  water  power  development  was  undertaken  solely  for  the 
process  and  furnaces  were  invented.  It  is  safe  lo  say  that 
great  improvements  will  take  place  in  ihe  manufacture  of 
nitrate  as  in  other  lines. 

In  1910  in  the  French  .\lps  there  were  water  power  plants 
aggregating  475,000  h.p.  i)ro.iected.  \11  this  jiower  was  to 
be  used  in  the  electro-chemical  and  electro-metallurgical 
work. 

It   has  been   reported   that    Germany,  through   force  of 
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necessity,  has  had  to  install  plants  for  the  fixation  of  at- 
mospheric nitrogen  of  118,000  tons  capacity  since  the  war 
started.  Previously  it  had  a  capacity  of  32,000  tons  per  year. 
I  am  inclined  to  believe  that  the  Germans  must  have  im- 
proved-the  efficiency  of  their  furnaces,  as  it  was  from  2]^  to 
:{  per  cent,  efficient  previous  to  the  war. 

The  consumption  of  saltpetre  in  European  countries  in 
1912  amounted  to  1,611,000  tons.  The  per  capita  varied  from 
44  pounds  in  Belgium,  the  most  intensely  cultivated  country 
in  Europe,  to  6/0  pounds  in  Norway. 

The  United  States  Federal  Government  appropriated 
$r30,000,000  for  the  establishment  of  a  nitrate  factory.  It  is 
estimated  that  with  that  amount  they  will  be  able  to  con- 
struct plants  of  a  yearly  capacity  of  140,000  tons.  Strong 
efforts  are  being  rnade  to  have  this  established  in  the  west 
close  to  the  alunite  or  phosphate  beds  of  Utah  and  Wyoming. 

We  in  Canada  have  the  necessary  elements  to  make  the 
most  highly  concentrated  complete  fertilizer  known.  Near 
Banff  we  seem  to  have  alunite  beds  of  larger  extent  than 
those  at  Utah  and  Wyoming. 

Cheap  Power  Essential 

Cheap  power  is  essential  for  success  in  this  industry. 
Power  costing  $16  per  horse  power  per  year  will  produce 
nitric  acid  for  $44  per  ton.  This  acid  is  worth  $95  per  ton 
in  New  York.  Nitrate  worth  $70  per  ton  can  be  manufac- 
tured at  about  the  same  proportionate  cost.  A  margin  of 
$51  per  ton  should  be  enough  to  induce  capital  to  be  ex- 
pended freely  on  this  industry. 

The  manufacture  of  nitrate  is  only  one  of  the  products 
which  can  be  made  from  the  air  by  means  of  the  electric 
furnace.  The  following  gives  an  idea  of  what  can  be  manu- 
factured from  the  air,  and  the  addition  of  a  few  elements 
abundant  in  Alberta,  ammonia,  ammonium  sulphate,  nitric 
acid,  calcium  nitrate,  potassium  nitrate,  barium  nitrate,  cyan- 
ides, hydrocyanic  acid,  calcium  carbide,  cyanimide,  etc.  This 
is  not  an  exhaustive  list;  it  could  l)e  lengthened  almost  in- 
definitely with  products  more  or  less  valuable. 

In  all  that  has  been  said  about  the  electro-chemical  in- 
dustry it  might  be  well  to  say  that  only  a  few  men  are  em- 
ployed in  this  industry.  The  electro-chemical  industries  are 
interrelated,  and  once  they  are  established  in  this  province 
it  would  be  a  matter  of  a  few,  years  only  before  we  would 
have  a  large  variety  of  them  doing  successful  business. 

Possibilities  of  Pulp  Wood 

Pulp  mills  should  be  strongly  attracted  to  this  province. 
1  have  seen  a  newspaper  report  which  stated  that  w'e  had  a 
billion  cords  of  pulp  of  all  kinds  in  Alberta.  Beside  raw 
material,  power  is  next  in  importance.  We  have  a  good  mar- 
ket in  the  three  western  provinces,  also  the  Western  States. 
The  total  production  of  newsprint  •  paper  in  the  United 
States  for  1915  was  1,001,662  tons;  for  Canada  it  was  428,856 
tons;  our  production  is  nearly  50  per  cent,  of  that  of  the 
United  States  with  a  population  of  about  8  per  cent. 

Raw  material  is  being  rapidly  exhausted  in  the  United 
States.  It  has  been  estimated  by  Mr.  Gifford  Pinchot,  former 
chief  of  U.  S.  Forestry,  that  at  the  present  rate  of  cutting 
the  stand  of  spruce  in  the  State  of  Maine  will  last  for  about 
thirty  years;  New  Hampshire  twenty-five  years;  New  York 
less  than  ten  years.  Wisconsin  has  no  reserve  and  manu- 
factures nearly  300,000  tons  a  year.  This  and  other  factors 
will  cause  our  neighbor,  the  United  States,  to  seek  new 
sources  of  supply,  specially  those  states  west  of  the  Missis- 
sippi River,  and  will  force  manufacturers  to  come  and  locate 
their  mills  in  the  province  of  Alberta. 

West  of  the  Mississippi  River  the  total  mill  capacity  does 
not  exceed  150,000  tons  per  year.  It  is  safe^to  say  that  this 
section  docs  not  produce  anything  like  its  consumption.  We 
are  surely  in  a  favorable  condition  to  compete  with  either 
I'.astern   or   British   Columbia   manufacturers.     In    one  in- 


stance we  have  the  distance  in  our  favor;  in  the  other  we 
have  the  trans-mountain  freight  rate.  We  are  on  the  plains 
and  have  the  railway  lines  running  north  and  south. 

We  need  not  be  afraid  of  duty,  as  Canada  exported  in 
1910  $15,000,000  worth  of  pulp;  in  1916  our  export  of  paper 
of  all  kinds  will  reach  $,38,000,000,  In  six  years  our  exports 
increased  more  than  150  per  cent.  Another  thing  which  is 
in  our  favor  is  that  the  manufacturing  cost  compares  favor- 
ably with  that  of  the  United  States.  In  1910  it  was  as  fol- 
lows: Average  cost  of  mechanical  wood  pulp  $3.65  less  in 
Canada  than  in  the  United  States;  sulphite  pulp  $5.48;  news- 
print $.14  per  ton.  The  cost  of  manufacture  in  this  pro- 
vince should  not  be  any  more  than  in  British  Columbia. 

Our  poplar  should  play  an  important  part  in  the  manu- 
facture of  better  quality  paper.  It  is  not  a  generally  known 
fact  that  poplar  can  be  made  to  take  the  place  of  rags  in 
the  good  quality  paper.  While  by  far  the  largest  amount 
of  wood  in  this  province  is  spruce,  poplar  represents  a  good 
percentage  of  the  total  available.  It  can  be  used  advantage- 
ously in  the  making  of  the  better  quality  paper  by  mixing 
it  in  the  following  proportions:  60  per  cent,  poplar  pulp  and 
40  per  cent,  spruce  pulp.  This  mixture  is  the  one  used  in 
the  manufacture  of  writing  paper. 

Openings  for  Flour  Mills  in  Alberta 

In  1915,  according  to  the  Provincial  Department  of  Agri- 
culture, we  produced  and  exported  60,000,000  bushels  of 
wheat.  The  figures  for  1916  are  not  yet  available,  but  it  is 
fair  to  estimate  that  they  will  not  be  as  great  as  they  were 
in  1915.  However,  the  farmer  should  get  as  much  money  out 
of  his  crop,  as  he  is  selling  at  an  increased  price.  It  requires 
approximately  40,000,000  bushels  of  wheat  to  feed  the  Can- 
adian population,  and  it  is  likely  that  within  the  next  ten 
years  the  export  of  wheat  from  this  province  will  greatly 
increase. 

By-Products 

In  the  milling  industry  by-products,  bran,  middlings,  and 
shorts,  amount  to  from  15  to  20  per  cent.  This  is  valuable 
for  feeding  dairy  stock  and  fattening.  We  have  the  stock 
in  Central  Alberta  and  should  make  efforts  to  increase  the 
milling  capacity.  In  1912  we  could  mill  in  Alberta  7,435  bbls. 
per  day;  for  the  whole  of  Canada,  125,000  bbls.  There  is,  or 
was,  discrimination  in  ocean  freight  rates  between  flour  and 
wheat.  The  spread  as  between  wheat  and  flour  in  1912 
averaged  3.83  per  cent  per  hundred  pounds.  In  the  early 
part  of  1913  it  amounted  to  7  per  cent.  This  the  transporta- 
tion companies  claim  is  due  to  the  way  flour  has  to  be 
handled. 

Larger  Mill  Capacity 

It  is  essential  that  we  should  have  larger  mill  capacity, 
and  do  the  majority  of  our  export  of  wheat  in  the  form  of 
flour.  This  would  have  a  regulative  effect  on  the  market. 
At  the  present  time  all  our  wheat  is  rushed  to  the  head  of 
the  lakes,  and  put  on  the  market  within  two  months  after 
the  harvest.  It  is  a  hard  task  on  the  transportation  com- 
panies, and  such  a  large  quantity  of  wheat  offered  has  a 
tendency  to  reduce  the  price  at  which  the  farmer  sells.  If 
we  had  mills  to  do  our  milling  in  this  country  the  supply 
would  be  bought  and  stored  in  internal  elevators  and  moved 
as  required  by  the  miller  the  year  around;  thus,  our  wheat 
would  not  have  to  be  shipped  in  such  a  hurry  and  the 
farmer  would  have  the  benefit  of  higher  prices. 

The  Panama  .Canal 

Now  that  the  Panama  Canal  is  in  operation,  Alberta 
should  be  in  a  position  to  secure  more  advantageous  rates 
than  formerly.  When  the  war  is  over  shipping  via  the  Pan- 
ama Canal  should  be  greatly  stimulated.  This  route,  how- 
ever, is  likely  to  offer  disadvantages  which  will  have  to  be 
overcome;  that  is,  wheat  is  liable  to  sprout  going  through, 
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due  to  the  dampness  and  the  tropical  heat.  Flour,  if  pro- 
perly stowed  away,  would  not  be  subject  to  damage. 

Hydro  Power  for  Milling 

The  cost  of  steam  power  at  Minneapolis  amounts  to  five 
cents  per  barrel.  Water  power  costs  only  one  cent  per  bar- 
rel. This  is  a  small  item  on  one  barrel  of  flour,  but  if  you 
multiply  that  by  one  or  five  thousand  a  day  in  the  course 
of  a  year  it  amounts  to  gigantic  figures. 

A  Provincial  Undertaking 

The  building  of  a  province-wide  hydro-electric  system 
such  as  contemplated  in  this  article  should  be  a  government 
undertaking.  Unfortunately,  our  experience  with  provincial 
enterprise  has  been  costly. 

Reasons  Why  , 

There  are  several  reasons  why  this  should  be  a  govern- 
ment undertaking.  Perhaps  the  most  valid  is  that  of  promo- 
tion and  financing.  The  usual  procedure  in  undertakings  of 
this  nature  is  for  the  owner  of  water  power  rights  to  try 
and  interest  financiers  to  take  up  the  financing.  Of  course,  as 
the  promoter  owns  the  rights,  he  is  looking  to  make  himself 
rich  in  one  stroke.  Then  if  the  project  looks  good  the 
financier  will  undertake  the  financing.  Again,  these  men  will 
not  do  the  financing  for  the  love  of  it,  and  they  will  try  and 
get  all  they  can.  This  is  what  is  being  done  in  Edmonton 
at  this  writing.  In  many  instances  the  cost  of  promotion 
and  financing  amounts  to  as  much  as  $9  per  horse  power 
year.  A  private  company  generally  has  more  or  less  fran- 
chise rights,  and  other  side  issues,  so  that  the  capital  has 
to  be  increased  to  purchase  these  side  issues. 

Cost  of  Money 

The  usual  cost  of  money  to  a  large  hydro-electric  de- 
velopment is  7  per  cent.  Government  bonds  in  normal  times 
should  not  carry,  more  than  four  or  five  per  cent,  interest. 
A  saving  of  over  22  per  cent,  on  interest  charges  is  effected. 
With  a  private  company  the  water  rights  are  secured  for  a 
limited  number  of  years.  The  promoter  generally  estimates 
the  cost  of  power,  and  charges  enough,  so  that  at  the  expira- 
tion of  the  water  right  the  bond  will  have  been  paid  and  a 
large  block  of  stock  will  have  been  withdrawn.  Taking  in 
everything  a  water  power  plant  costing  $5,000,000  will  have 
to  earn  interest  on  practically  $10,000,000  and  wipe  out  the 
whole  of  this  amount  in  less  than  50  years  of  operation. 
This  has  to  be  paid  by  the  consumers,  and  is  one  of  the 
reasons  why  a  number  of  good  hydro-electric  propositions 
are  not  taken  up. 

With  the  government,  on  the  other  hand,  the  enterprise 
is  not  for  profit,  but  for  the  good  of  the  people.  They  should 
have  no  trouble  in  borrowing  money  at  5  per  cent,  or  less. 
A  comprehensive  scheme  can  be  mapped  out,  and  gradually 
developed  until  all  important  sections  of  the  province  are 
thoroughly  covered. 

Immediate  Profit 

Private  interests  as  a  rule  are  looking  for  immediate  profit 
and  a  project  is  only  partially  developed  on  account  of  the 
cost.  This  is  a  common  occurrence.  With  the  government, 
while  all  expenditure  should  be  done  on  a  conservative  basis, 
yet  if  the  ultimate  result  warrants  it  no  part  of  the  project 
is  omitted,  but  the  whole  is  properly  put  up. 

Ontario  Hydro 

The  province  of  Ontario  has  made  a  phenomenal  suc- 
cess of  its  hydro,  and  the  time  is  at  hand  in  this  province 
for  a  scheme  as  outlined  in  this  article.  No  doubt  the  hydro- 
electric systems  of  Ontario  have  played  an  important  part  in 
the  manufacturing  done  in  that  province.  This  year  it  has 
done  45  per  cent,  of  the  total  manufactured  material  in  Can- 
ada in  1916. 


Conclusion 

In  closing  it  might  be*  remarked  tiiat  it  is  the  practice 
in  undertakings  of  this  kind  to  wait  until  the  revenues  neces- 
sary to  defray  fixed  charges  are  visible.  This  will  have  to 
change,  and  the  time  is  near  at  hand  when  we  will  do  the 
same  as  is  done  with  railways.  If  we  had  waited  for  the 
Indian  and  half-breed  to  petition  the  government  for  a  rail- 
way through  the  western  plain  it  is  more  than  likely  that  we 
would  not  be  here  tonight,  but  would  be  in  some  other  part 
of  the  world.  The  Canadian  Pacific  Railway,  one  of  the  finest 
on  the  continent,  would  not  be.  Let  us  follow  the  good  ex- 
ample of  our  forebears  and  undertake  the  construction  of  a 
comprehensive  hydro-electric  system  in  this  province.  Rev- 
enues sufficient  for  fixed  charges  are  visible,  and  it  is  only  a 
matter  of  proper  financing  and  organization.  There  is  no 
reason  why  we  should  not  be  able  to  do  as  well  as  they  are 
doing  in  Ontario,  get  the  system  going  and  go  after  the  load. 

Other  Reasons 

The  general  opinion  is  that  the  war  will  not  last  much 
over  this  year.  This  is  another  reason  why  this  should  be 
proceeded  with  at  once.  If  the  war  ends  this  year,  what 
will  we  do  with  our,  35,000  returned  soldiers?  Strong  efforts 
are  being  made  to  return  these  men  to  the  farms,  but  it  is 
preposterous  to  think  that  we  can  make  farmers  of  all  these 
soldiers.    It  would  be  desirable;  it  is  not  likely  possible. 

Then,  if  we  want  to  do  something  let  us  plan  ahead  and 
create  opportunities.  The  constructioji  of  a  plant  such  as 
contemplated  here  would  occupy  several  years  and  employ 
a  large  number  of  men.  The  offer  of  cheap  power  would 
attract  manufacturers  of  all  kinds  to  this  province;  thus 
creating  opportunities  for  the  industrious.  Looking  at  it  from 
all  angles,  I  cannot  conclude  otherwise  than  that  the  time 
is  here  for  us  to  proceed  with  the  organization  of  this  under- 
taking at  once  so  as  to  have  it  under  way  when  the  war  is 
over. 

Canadian  and  American  bankers  seem  to  be  of  one  mind. 
Canada  should  have  no  trouble  in  financing  legitimate  enter- 
prise. 


Large  Order  for  Chippewa  Development 

The  Hydro-electric  Power  Commission  of  Ontario  have 
placed  contracts  for  their  supply  of  timber  for  the  develop- 
ment work  at  Chippewa,  Ont.,  through  W.  J.  MacBeth, 
Toronto.  Mr.  MacBeth  reports  that  the  contracts  cover  be- 
tween seven  and  eight  million  feet  of  timber,  including  hem- 
lock, yellow  pine  and  B.  C.  fir.  The  timbers  will  vary  from 
2x4  in.  to  12  x  14  in.,  and  their  length  will  run  from  10 
feet  up  to  40  feet.  The  order  includes  about  3,300,000  feet 
of  yellow  pine,  3,500,000  feet  of  hemlock  and  170,000  feet  of 
Douglas  fir. 


Are  You  Doing  Your  Part? 

The  Joint  Committee  of  Technical  Organizations  has 
sent  out  follow-up  reminders  to  men  who  failed  to  respond 
to  the  first  request  for  information.  It,  is  unfortunate  that 
this  should  have  been  necessary,  as  the  personal  financial 
strain  upon  certain  individuals  is  already  heavy.  The  Com- 
mittee asks  your  assistance  in  the  form  of  a  prompt  reply. 
Give  them  your  help  to  this  extent.  It  will  only  take  a  few 
moments  and — it's  war  work. 


Representatives  from  Etobicoke,  Mimico  and  New  To- 
ronto, have  protested  to  the  government  the  proposal  to 
allow  the  Toronto  and  Niagara  Power  Company  to  con- 
struct a  25,000  volt  transmission  line  near  Islington  on  the 
C.  P.  R.  They  are  opposed  to  this  movement  on  the  ground 
that  it  may  interfere  with  future  Hydro-electric  development 
in  that  district. 
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Independent  Laboratories  in  the  Industries 

Industrial  and  Scientific  Research  Distinguished— Require  Different  Equipment  and 
Different  Laboratories — Industrial  Research  must  be  Self-supporting 

By  Clayton  H.  Sharp*,  Ph.D. 


The  imi)ortance  of  hihoratory  work  in  connection  with 
our  national  industries  is  coming-  more  and  more  to  he  re- 
cognized, and  there  is  no  little  discussion  at  the  present  time 
,  of  suitahle  ways  and  means  for  promoting-  it.  With  the 
sharpened  competition  which  must  ensue  at  the  close  of  the 
war  which  is  now  paralyzing  the  ])eaceful  industries  of  the 
world,  any  and  all  means  for  increasing  our  industrial  effi- 
ciency will  be  considered  with  a  seriousness  which  in  the 
easy-going  times  of  the  past  has  not  been  accorded  to  them. 

Our  great  manufacturing  organizations  are  for  the  most 
part  ciuite  awake  to  the  fact  that  laboratory  testing  and  re- 
search are  necessary  and  indispensaljle  adjuncts  to  the  growth 
and  development  of  their  industries.  They  realize  that  it  is 
to  the  laboratory  that  they  must  look  for  radical  or  funda- 
mental advances  in  the  materials,  methods  'and  processes  oi 
production.  They  have  established  splendid  laboratories  and 
have  attracted  to"  them  some  of  the  greatest  scientific  men 
of  the  country.  The  product  of  these  laboratories  has  Ijeen 
of  enormous  value — a  value  whicii  cann<it  be  measured  in 
money,  for  it  includes  engineering  and  scientific  discoveries 
which  become  the  permanent  possession  of  the  human  race 
and  add  to  the  prosperity  and  happiness  of  all  future  gen- 
erations. 

The  manufacturers  of  smaller  resources  do  not,  however, 
make  a  correspondingly  large  use  of  laboratory  assistance. 
This  may  be  ascribed  to  two  causes:  first,  that  they  are  n.ot  so 
fully  aware  of  their  own  need  for  laboratory  assistance  and 
of  the  possibilities  of  laboratory  work  in  increasing  their 
efficiency,  bettering  their  product  and  broadening  their  scope: 
and  secovid,  because  of  practical  difficulties  in  securing  such 
laboratory  facilities  as  correspond  to  their  needs.  It  is  with 
the  latter  jjhase  of  the  situation  that  this  paper  is  intended 
primarily  to  deal. 

Laboratory  or  research  work  is  commonly  divided  into 
two  classes.  Ijoth  of  which  are  important  in  connection  with 
our  national  industries.  First,  there  is  the  work  in  pure  or 
academic  science — the  work  ])rimarily  of  the  imiversity.  Sec- 
ond, there  is  the  work  in  applied  science,  or  in  industrial 
research.  Dr.  J.  J.  t'arty  in  his  address  as  I'resident  of  the 
American  Institute  of  Electrical  Engineers,  has  very  clearly 
and  very  aptly  drawn  the  distinction  l)et\veen  research  in 
pure  and  in  applied  science  when  he  said  that  it  lies  neither 
in  the  subject  matter,  which  may  be  identical,  nor  in  the 
methods,  which  may  be  the  same,  but  in  the  motive.  To 
quote-  his  words: 

"Industrial  research  is  always  conducted  with  the  pur-' 
pose  of  accompanying  some  utilitarian  end.    Pure  scientific 
research  is  conducted  with  a  philosophic  purpose,  for  the 
discovery  of  truth,  and  for  the  advancement  of  the  bound- 
aries of  human  knowledge. 

"The  investigator  in  pure  science  may  be  likened  to  the 
explorer  who  discovers'new  continents  or  islands  or  hitherlo 
unknown  territory,  lie  is  continually  seeking  to  extend  the 
brnindaries  of  knowledge 

"'I'lie  investigator  in  industrial  rest';irch  may  be  com- 
pared to  the  pioneers  who  survey  the  newly  discovered  ter- 
i'i><'i'y  in  the  mdeavor  to  locale  its  mineral  resources,  de- 
termine tile  extent  of  its  forests,  and  the  location  of  its 
arable  land.  an<l  who  in  other  w.ays  precede  the  settlers  and 
])repare   for  their  occupation   i,f  the   wvw  country." 

•Tcclinical  l)ircet<>r  Klectrieal  'I'estiiii.,'  Laljoi atorics,  N.Y.,  before  tlic 
Franklin  In.stitiitc 


h'vidently  the  industrialist  who,  to  carry  the  analogy  fur- 
ther, may  be  likened  to  the  settler  in  the  new  territory,  is 
dependent  upon  both  classes  of  investigator;  on  the  investi- 
gator in  pure  science  because  it  is  he  who  indicates  the  ex- 
istence of  a  field  heretofore  unknown;  on  the  industrial  in- 
vestigator because  it  is  he  who  discovered  the  conimercial 
possibilities  which  the  field  contains. 

The  organization  wdiich  is  pre-eminently  fitted  to  carry 
on  the  primary  work  of  pure  scientific  investigation  is  the 
university.  It  is  to  the  university  that  we  must  look  to 
discover  and  to  foster  the  men  having  those  rare  and  peculiar 
gifts  of  imagination,  of  transcendent  patience,  of  unselfish 
devotion,  which  go  to  make  up  the  explorer  into  the  un- 
known regions  for  the  extension  of  physical  and  chemical 
science.  It  is  the  university  which  must  furnish  these  men 
the  surroundings  and  the  facilities  which  are  required  for 
the  prosecution  of  their  work. 

For  the  adequate  pursuit  of  industrial  research  work, 
however,  it  is  necessary  to  look  to  organizations  constituted 
dififerently  from  the  university.  Industrial  research  having  as 
its  end  the  accomplishment  of  a  definite  result  of  commer- 
cial value  accruing  primarily  only  to  the  promoter  of  the 
work,  it  is  evident  that  an  institution  organized  like  the 
university  primarily  for  an  educational  purpose,  and  support- 
ed largely  by  endowments  or  by  public  funds,  cannot  justly 
devote  any  considerable  portion  of  its  energy  or  of  its 
resources  to  any  purpose  which  is  not  for  the  benefit  of  the 
public  at  large.  The  technical  schools  in  this  respect  are  in 
the  same  class  with  the  universities,  with  the  important  ex- 
ception that  a  technical  school  is  in  general  better  situated 
for  the  conduct  of  industrial  research  work  than  is  the  uni- 
versity from  the  fact  that  its  training  is  along  industrial 
lines,.  Hence  we  find  that  many  of  the  great  industrial  cor- 
porations in  this  country  have,  as  has  been  said,  met  their 
own  needs  by  establishing  their  own  private  industrial  lab- 
oratories. For  the  industries  at  large,  however,  this  afifords 
no  adequate  solution  of  the  laboratory  problem,  for  it  does 
not  apply  to  the  multitude  of  concerns,  individually  smaller 
than  the  great  corporations  and  unable  each  by  itself  to 
support  economically  and  efficiently  an  adequate  laboratory, 
but  in  the  aggregate  of  enormous  industrial  importance.  The 
importance  of  laboratory  work  to  the  smaller  concerns  is 
relatively  just  as  great  as  to  the  larger  ones,  and  the  prob- 
lem is,  the  l)est  means  of  supplying  their  needs  in  this  par- 
ticular. 

One  possible  solution  is  for  the  smaller  manufacturer  to 
take  his  laboratory  problems  to  a  technical  school  for  solu- 
tion. This  plan,  while  it  may  work  out  admirably  in  many 
cases,  is  open  to  the  objection  which  has  been  mentioned 
above,  namely,  that  the  funds  of  the  institution,  being  given 
lor  a  public  purpose,  should  not  be  diverted  to  private  ends. 
However,  it  may  be  urged  against  this  that  it  is  to  the  ad- 
vantage of  the  technical  school  to  take  on  a  certain  amount 
of  industrial  work,  not  only  in  research,  but  also  in  testing. 
Such  work  necessarily  brings  l)oth  instructors  and  students 
into  contact  with  certain  i)vactical  problems  of  the  outside 
industrial  world,  a  world  of  which  they  know  much  in  theory 
but  tc)o  often  but  little  in  i)ractiee.  The  elTecl  of  this  con- 
tact cannot  luit  lie  broadening  and  helpful  to  the  technical 
school  and  to  its  students,  and  if  this  advantage  is  sufiiciently 
substantial,  the  theo)'etical  disad\antage  of  diverting  the  at- 
tention and  the  resources  of  the  institution  to  a  limited  ex- 
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tent  to  matters  which  are  particularly  the  affair  of  private 
outside  individuals  or  corporations  is  more  than  counter- 
balanced. Added  to  this  advantage  to  the  technical  school 
are  certain  others,  among  which  may  be  mentioned  that  in- 
cidentally the  frequently  inadeciuate  salaries  of  the  body  of 
instruction  in  the  technical  school  are  to  some  extent  aug- 
mented and  the  instructors  thereby  put  into  a  position  more 
nearly  in  accord  with  the  demands  which  are  made  upon 
them.  To  the  industrial  concern  a  recourse  to  the  labora- 
tory of  a  technical  school  may  offer  the  advantage  of  fur- 
nishing a  service  for  a  smaller  expenditure  than  would  be 
necessary  if  all  of  the  overhead  and  incidental  charges  were 
included,  which  under  similar  circumstances  a  commercial 
organization  would  have  to  make. 

As  against  the  advantages  so  outlined  there  are  certain 
disadvantages  which  must  be  given  careful  consideration  and 
due  weight.  We  have  noted  that  taking  on  a  piece  of  in- 
dustrial work  has  the  effect  of  bringing  instructors  and 
students  into  contact  with  practical  industrial  problems  and 
thereby  broadens  their  vision  and  increases  their  usefulness. 
To  the  industrialist,  however,  who  has  a  problem  to  solve, 
the  very  lack  of  contact  with  the  actualities  of  practice  very 
greatly  lessen  the  value  of  the  technical  school  as  an  or- 
ganization for  the  accomplishment  of  his*  purpose.  Every 
technical  problem  is  surrounded  by  limitations  and  special 
conditions  which  may  "not  from  an  academic  standpoint  ap- 
pear to  be  of  controlling  importance,  but  which  if  not  given 
their  practical  weight  render  any  solution  nugatory.  Con- 
siderations of  cost,  of  the  intellectual  and  psychological  lim- 
itations of  workmen,  of  transportation,  or  market  conditions, 
of  company  policy,  of  technical  and  commercial  usage  in 
the  field — any  or  all  of  them  may  have  their  influence  on 
the  result.  The  technical  school  men,  if  less  in  touch  with 
practice,  are  evidently  at  a  disadvantage  in  the  solution  of 
problems  involving  these  elements.  The  technical  school, 
being  organized. and  equipped  for  purposes  of  education  and 
not  for  purposes  of  testing  or  industrial  research,  is  fre- 
quently at  a  disadvantage  6n  account  of  the  limitations  of 
its  laboratory  equipment,  the  amount  of  power,  etc.,  avail- 
able, and  on  account  of  the  lack  of  a  business  or  technical 
organization  especially  designed  to  prosecute  with  directness, 
accuracy  and  engineering  common-sense,  industrial  problems 
which  it  never  was  de*signed  to  handle.  It  must  be  remem- 
bered that  while  many  discoveries  are  made  by  laboratory 
experiments-  on  a  small  scale,  many  of  these  are  not  applic- 
able to  industrial*  exploitation  for  the  reason  that  elements 
which  in  small-scale  experimentation  are  of  negligible  im- 
portance, often  become  controlling  factors  when  the  scale  is 
changed  to  correspond  to  practical  production.  A  chemist 
in  his  laboratory  may  effectually  close  a  flask  with  a  cork; 
a  similar  procedure  does  not  apply  at  all  to  a  spouting  oil 
well.  He  may  evaporate  to  dryness  a  dilute  solution  for  the 
purpose  of  recovering  a  small  residue  and  never  once  think 
o{  the  gas  which  he  uses  in  the  process.  If  he  were  dealing, 
liowever,  with  the  same  operation  on  a  scale  ten  thousand 
tinies  as  big,  the  matter  of  fuel  and  of  containing  vessel 
might  offer  insuperable  obstacles  to  commercial  success. 
Small-scale  experimentation  teaches  but  little  ^regarding  the 
proper  design  of  a  switch  to  open  a  high-tension  power  cir- 
cuit. Hence  apparatus  which  is  quite  adequate  for  the  small- 
scale  work  of  the  laboratory  of  instruction  may  be  entirely 
inadequate  when  experiments  are  required  looking  toward 
the  industrial  application  of  a  process. 

In  speaking  of  this  feature  of  industrial  work  in  educa- 
tional institutions.  Dr.  Steinmetz.  in  a  recent  address  said: 

"Unfortunately  this  limitation  of  research  work  in  ac- 
cordance with  the  available  facilities  is  not  always  realized, 
and  especially  educational  institutions  not  infrequently  at- 
tempt research  work  for  which  industrial  laboratories  arc 
far  better  fitted,  while  research  work  for  which  the  education- 


al institution  is  well  fitted,  which  the  industry  needs  but  can- 
not economically  undertake,  is  left  undone." 

Prof.  James  Swinburne,  in  a  letter  on  Science  in  In- 
dustry, delivered  very  recently  at  Kings  College,  has  pointed 
out  that  the  instructor  in  technology  tends  as  time  goes  on 
to  be  less  and  less  in  touch  with  practical  conditions  and  more 
of  an  academic  scientist..  This  is  for  the  reason  that  in 
general  only  those  who  have  less  taste  for  engaging  in 
the  practical  work  of  industry  are  likely  to  take  up  the  teach- 
ing profession,  and  their  own  successors  are  as  a  general 
thing  the  less  practical  ones  of  their  own  aiudents.  The 
academic  scientist,  on  the  other  hand,  is  a  master  of  his 
subject,  for  his  science,  like  himself,  is  academic,  and  in  his 
own  field  he  is  pre-eminent.  Thus  the  tendency  of  the  tech- 
nologist to  become  academic  is  a  tendency  for  him  to  follow 
his  proper  bent  and  to  employ  his  energies  in  the  direction 
in  which  they  will  be  most  effective. 

Since  to  refer  the  problems  of  the  industry  to  the  tech- 
nical schools  for  investigation  does  not  offer  a  satisfactory 
solution  of  the  problem,  some  other  way  out  must  be  sought. 
This  may  be  found  along  the  lines  indicated  by  Dr.  Carty 
when  he  said: 

"One  of  these  is  for  the  manufacturer  to  take  his  prob- 
lem to  one  of  the  industrial  research  laboratories  already 
established  for  the  purpose  of  serving  those  who  cannot 
afford  a  laboratory  of  their  own.  Other  manufacturers  doing 
,the  same,  the  financial  eiicouragement  received  would  enable 
the  laboratories  to  extend  and  improve  their  facilities  so  that 
each  of  the  small  manufacturers  who  patronizes  them  would 
in  course  of  time  have  the  benefit  of  an  institution  similar 
to  those  maintained  by  our  largest  industrial  concerns. 

"Thus  in  accordance  with  the  law  of  supply  and  de- 
mand, the  small  manufacturer  may  obtain  the  benefit  of  in- 
dustrial research  in  the  highest  degree  and  the  burden  upon 
each  manufacturer  would  be  only  in  accordance  with  the 
use  he  made  of  it,  and  the  entire  cost  of  the  laboratories 
would  thus  be  borne  by  the  industries  as  a  whole,  where  the 
charge  properly  belongs." 

Thus  to  the  independent  laboratory  is  assigned  an  im- 
portant place  in  the  engineering  industries  as  providing  for 
the  smaller  manufacturer  laboratory  facilities  comparable 
with  those  enjoyed  by  some  of  the  great  corporations.  To 
fulfil  properly  these  functions  the  independent  laboratory 
must  be  adequately  supported,  properly  manned  and  abund- 
antly equipped.  Its  staff  must  be  organized  on  broad  lines. 
Its  engineers  must  be  familiar  with  the  practical  and  com- 
mercial features,  as  well  as  the  technical  details,  of  the  work 
which  they  encounter.  It  must  include  physicists  and  chem- 
ists accustomed  to  look  at  the  fundamental  features  of  the 
problems  presented  and  to  bring  to  bear  upon  their  solu- 
tion the  methods  and  the  point  of  view  which  are  incul- 
cated in  the  university  laboratories  of  research,  for  the  ap- 
plication of  fundamental  scientific  principles  to  the  solution 
of  the  problems  of  industry  underlies  all  true  industrial  re- 
search. The  fees  charged  by  such  a  laboratory  must  be 
adequate  to  cover  not  only  all  expenses,  but  to  yield  a  suffi- 
cient profit  as  well,  for: 

"Unless  industrial  research  abundantly  supports  itself, 
it  will  have  failed  of  its  purpose." 

In  return  for  the  fees  so  paid  it  must  deal  with  its  clients 
in  a  highly  confidential  manner,  conserving  to  them  indi- 
vidually all  of  the  results  of  the  work  for  which  thej^  are 
paying.  It  must  be-  prepared  to  turn  over  to  its  clients  the 
inventions  and  patents  which  are  tlic  direct  outcome  of  any 
specific  piece  of  work.  It  must  organize  its  work  efficiently, 
so  that  its  costs  are  as  low  as  is  consistent  with  good  work 
and  so  that  the  results  are  t)btained  without  undue  delay. 
As  to  equipment,  this  undoubtedly  must  be  large.  The 
variety  of  problems  which  a  laboratory  of  this  sort  will  have 
lirought  to  it  will  he  of  such  scope  that  a  great  variety  of 
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instruments  for  measuring  and  for  manipulation  must  be  at 
hand.  A  very  large  supply  of  electrical  power  is  an  abso- 
lute requisite.  These  conditions  interpose  serious  obstacles 
in  the  way  of  establishment  of  laboratories  of  this  character. 
Unless  the  laboratory  is  organized  through  the  co-operative 
efforts  of  a  considerable  number  of  industrial  corporations 
operating  in  the  same  or  in  similar  fields,  a  difficulty  is  sure  to 
be  encountered  in  insuring  beforehand  its  proper  support. 
To  some  extent  a  laboratory  of  this  sort  must  from  its  very 
inception  possess  an  eqdipment  representing  a  very  consider- 
able investment.  Unless  therefore  the  financial  support  is 
insured  beforehand,  no  little  faith  is  required  on  the  part  of 
those  investing  their  money  in  it.  When,  however,  it  has 
been  possible  to  establish  a  laboratory  of  this  character,  the 
scope  of  its  work  may  be  very  large.  It  may,  and  should, 
include  riot  only  industrial  research  proper,  but  ordinary 
and  routine  testing,  such  as  is  required  not  only  by  manu- 
facturing concerns,  but  also  by  consulting  engineers  and 
others.  It  should  be  prepared  to  make  acceptance  tests  of 
manufactured  articles  on  behalf  of  purchasers  and  a  con- 
siderable part  of  its  activities  may  lie  in  this  direction. 
It  should  offer  facilities  to  engineers,  inventors  and  other 


would-be  experimenters  to  carry  on  laboratory  work  of  their 
own  under  its  roof,  and  should  make  available  to  them  all  its 
own  facilities.  In  carrying  out  work  of  this  great  scope  in 
an  adequate  and  proper  manner  the  independent  laboratory 
will  find  itself  side  by  side  with  the  technical  school  as  one 
of  the  potent  factors  of  industrial  progress.  The  staff  of 
such  a  laboratory  will  become  increasingly  efficient  through 
the  practical  solution  of  problems  of  many  kinds.  The  ap- 
paratus and  other  equipment  will  necessarily  take  on  a  diversi- 
fied character  such  that  new  and  unusual  problems  presented 
can,  be  undertaken  without  the  purchase  or  construction  of 
special  apparatus.  As  compared  with  under-equipped  and 
insufficiently  manned  laboratories  which  with  a  most  laud- 
able spirit  individual  manufacturers  may  establish  for  their 
own  use,  independent  laboratories,  supported  by  formal  co- 
operation, should  be  far  more  efficient  both  as  regards  the 
cost  of  maintenance,  the  character  and  extent  of  the  equip- 
ment, and  as  to  the  practical  result  to  the  industries,  be- 
cause of  the  product  of  the  researches  conducted  therein. 
In  the  last  analysis  the  availability  and  utility  of  such  labor- 
atories depend  on  the  amount  of  material  support  which 
the  industrial  world  is  willing  to  accord  to  them. 


  » 

Galvanized  Iron  for  Transmission  Lines 


Owing  to  the  greatly  increased  price  of  copper  and 
aluminium  wire,  the  use  of  galvanized  iron  is  becoming  much 
more  common  for  transmission  work.  Its  use  to  date  has 
been  largely  on  short  lines  on  the  outskirts  of  the  larger 
distributing  systems.  Particularly  the  iron  wire  has  shown 
its  adaptahility  where  the  load  is  small. 

Up  to  the  present  time  comparatively  little  has  been 
known  of  the  characteristics  of  iron  wire  as  an  electrical 
conductor,  but  tests  are  now  going  forward  at  different  points 
and  the  experience  gained  by  pioneers  in  the  use  of  iron 
wire,  in  actual  distribution,  will,  of  course,  add  materially 
to  the  sum  of  our  information.  For  example,  the  Hydro- 
electric Power  Commission  of  Ontario  have  not  only  utilized 
iron  wire  in  certain  of  their  outlying  distribution  areas,  but 
they  are  conducting  test  experiments  on  a  short  line  set 
up  for  this  purpose.  In  our  issue  of  February  15  we  repro- 
duced a  paper  by  Mr.  H.  B.  Dwight,  outlining  the  situation 
pretty  fully  to  date,  and  the  Electrical  World  of  February 
10  has  an  article  describing  an  iron  wire  line  recently  con- 
structed in  the  middle  west,  which  throws  some  additional 
light  on  this  somewhat  obscure  problem.  The  line  is  about 
:il  miles  long  and  supplies  two  towns;  one  with  a  population 
of  300,  en  route,  and  the  otlier  with  about  800  people,  at  the 
end  of  the  line. 

This  line  operates  at  2^,000  volts,  3  phase,  60  cycle,  and 
is  designed  for  50  kw.  peak  load.  Transmission  is  by  No.  G 
EBB  galvanized  wires,  mounted  horizontally,  four  feet  apart, 
on  steel  arms.  Thirty-foot  steel  poles  are  used,  spaced  300 
feet  apart  and  set  in  concrete.  Every  half  mile  one  pole  is 
head-guyed  both  ways  in  the  direction  of  the  line.  Corner 
])oles  at  railroad  crossings  are  double-arm,  a  thirty-five-foot 
Ijole  being  used  at  the  'crossing.  At  the  time  this  line  was 
designed,  no  information  could  be  located  concerning  the 
electric  characteristics  of  iron  wire.  EBB  wire  was  chosen 
on  account  of  its  low  resistance,  and  the  fact  that  the  cur- 
rent would  not  be  more  than  3  amp.  per  phase.  The  govern- 
ment report  on  iron  wire  for  transmission  purposes  indi- 
cated that  No.  6  EBB  wire  would  have  a  lower  cfifective  re- 
sistance than  the  other  grades  for  currents  up  to  about  3 
amp.  Beyond  this  value  the  better  magnetic  properties  of 
the  harder  wires  give  them  the  preference.  More  recent  in- 
ffjrmatioii  indicates  that  tiu-  line  loss  will  be  greater  tlian 


originally  estimated,  but  it  will  not  be  sufficient  to  make 
any  considerable  difference  for  some  time  to  come.  In  a 
short  time  instruments  will  be  available  at  both  ends  of 
the  line  for  conducting  adequate  tests  to  determine  its  char- 
acteristics. Curves  taken  at  the  end  of  the  line  show  the 
voltage  excessive  at  times,  but  seldom  does  it  drop  below 
normal. 

Unexpected  difficulties  were  experienced  in  calculating 
the  sag,  as  no  tables  or  curves  for  this  class  of  work  were 
available.  The  high  modulus  of,  elasticity  and  low  coefficient 
of  expansion  of  iron  makes  the  use  of  standard  formulas 
very  difficult.  This  line  was  . designed  to  withstand  a  Q.5-in. 
coating  of  ice  and  a  30-mile  wind  pressure,  or  a  loading  of 
0.7  lb.  per  foot.  The  stress  allowed  with  a  maximum  sag 
of  6  feet  at  zero  deg.  Fahr.  the  temperature  of  maximum 
loading,  is  75  per  cent,  of  the  ultimate  strength  of  the  wire. 
Close  examination  of  the  problem  shows  that  the  unstressed 
length  of  the  conductor  even  at  60  degs.  Fahr.,  is  less  than 
tlie  span  length. 

As  the  principal  item  favoring  the  use  of  iron  wire  is 
its  low  cost,  the  following  figures  for  this  31-mile  line,  show- 
ing a  total  cost  per  mile  of  less  than  $700,  has  a  very  special 
bearing: — 

DISTRIBUTION  OF  TK.\i\'SMISSION  LINE  COSTS. 
(Distance  Dodge  City  to  Bucklin,  Kan.,  aiiiiioNimately  31  miles.) 

rr     •        •            ,  Total.  Per  mile. 

^ngineei-nig  ami  survey                                                 .$     828.50  $  26.7:i 

Pole  rights    238.30  7.(i9 

Total  labor     2,619.59  84.50 

Camp  expenses  and  meals    592  54  19  11 

Teaming                                                                           717 ! 49  23!  15 

River  sand,  gravel,  and  cement         356  81  11  51 

Insulators    S4o!o3  27!  10 

Pins    4gg  3Q  -jg  j;^ 

Wire  (95  miles  No.  6  EBB)   !!!!  3,36!s!93  10s!c'7 

Steel  poles  (total,  557,  including  23  guy  stubs)    7!856.31  253  43 

C.uying  material    380.31  12.27 

Wood  poles  and  line  material    287.90  9.28 

Transformers,  switches,  and  arresters    2,739.63  88!37 

.Substation  material    193.11  6.23 

General  expense    107.25  3!4(! 

Total    .$21,596.00  .i;6n6.(!4 

DISTRIBUTION  OF  LABOR. 

Rebuilding  of  wood-pile  line  in  town  to  accommodate  high-ten- 
sion line  from  city  limits  to  plant   ,$   391. .'JO 

All  work  connected  with  setting  539  steel  poles  ready  for  wire  .  .  1,133.95 

Stringing  wire  setting  anchors  and  attaching  guys  to  above  poles 

(about  29  miles  of  line)   470. (>4 

Building  towers  and  finishing  up  last  mile  of  steel  line   023.30 

Total   •   .f2.019 , .10 
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Light  and  Periscopes  —  The  Problem  of  In- 
visibility— Its  Application  to  Undersea  Craft 

By  Mr.  J.  F.  Heffron 

From  Simon  Lake's  curious  craft,  the  "Argonaut,"  built 
at  Baltimore  in  1898,  to  the  German  underseas-boat  "Deutsch- 
land"  which  emerged  in  the  waters  of  Chesapeake  Bay  after 
a  journey  across  the  broad  Atlantic  during  the  month  of 
July  last  year,  is  perhaps  a  far  cry,  and  cannot  be  regarded 
otherwise  than  as  an  extraordinary  event  in  marine  history. 
It  will  therefore  be  of  interest  to  consider  several  problems 
in  regard  to  light  and  its  relation  to  the  successful  operation 
of  the  submarine. 

The  present  war  has  undoubtedly  demonstrated  the  great 
value  of  the  underseas  boat  in  practical  naval  operations,  and 
it  has  as  well  demonstrated  its  shortcomings.  The  British 
Navy,  since  the  beginning  of  the  war,  have  captured  or  de- 
stroyed, we  are  told,  not  far  from  150  foe  submarines;  they 
have  been  successful  in  this  respect  principally  because  the 
fact  that  great  numbers  of  British  trawlers,  launches,  tor- 
pedo-boats, and  other  light  and  swift  craft  are  constantly 
engaged  in  patrolling  British  waters.  And  the  crews  of  these 
vessels  are  constantly  on  the  alert,  scanning  the  surface  for 
one  small,  but  nevertheless  conspicuous,  object.  This  ob- 
ject is  the  submarine's  periscope,  on  which  its  navigators 
must  depend  almost  entirely  for  their  bearings  when  sub- 
merged beneath  the  waves. 

This  instrument,  projecting  a  few  ieet  above  the  sur- 
face of  the  waves,  constantly  acts  as  a  concrete  sign  board 
for  what  is  underneath.  Once  the  telltale  emblem  is  sighted 
the  surface  patrolling  vessel  rushes  speedily  in  its  direction. 
There  is  very  often  an  impact,  a  crash,  and  another  German 
submarine  with  its  crew  are  sent  to  Davey  Jones'  Locker. 
Or  the  submarine  being  unable  to  travel  much  faster  than 
fifteen  miles  per  hour  under  water,  is  surrounded  by  the 
swift  surface  craft  and  a  net  is  lowered  in  front  of  it  to 
which  is  attached  bombs  which  dispatch  the  unfortunate 
craft  when  it  strikes  the  obstruction. 

Clever  as  the  Germans  conceive  themselves  to  be,  they 
have  devised  no  scheme  to  make  the  periscope  invisible. 
Could  they  perfom  this  little  operation,  they  would  greatly 
increase  the  destructiveness  of  the  submarine. 

It  is  perfectly  clear,  of  course,  that  the  submarine  can- 
not dispense  with  its  periscope,  for  then  it  would  be  obliged 
to  travel  around  in  the  dark;  likewise,  the  periscope  cannot 
be  submerged,  for  then  its  usefulness  would  be  destroyed. 

If  this  seemingly  impossible  problem  is  solved,  the  peri- 
scope must  be  permitted  to  elevate  itself  above  the  water 
with  impunity;  it  must  stand  up  in  full  view  and  yet  be  un- 
seen. Mr.  William  A.  Mackay,  a  mural  decorator  of  New 
York,  seems  to  have  recently  solved  this  problem  which 
vexes  the  captain  and  the  crew  of  submarines. 

Mr.  Mackay  has  pointed  out  that  there  was  but  one 
way  in  which  a  periscope  sticking  two  or  three  feet  out  of 
the  water,  can  be  concealed.  It  usually  has  for  a  background 
the  sea-blue  water.  Clearly,  therefore,  the  thing  to  do  is 
to  paint  the  object  the  color  that  most  resembles  that  water. 


That  is  the  customary  plan  adopted  to  make  objects  invisible. 
Battleships  are  painted  gray  or  streaked  with  gray  with  the 
idea  of  making  them  obscure.  Soldiers  are  dressed  in  khaki, 
modern  military  science  believing  that  this  shade  blends  most 
successfully  with  the  landscape.  The  Deutschland,  mentioned 
above,  sailed  out  of  Baltimore  recently  with  her  sides  painted 
to  represent  the  sad  sea  waves,  even  the  white-caps  being 
faithfully  represented. 

Now  Mr.  Mackay,  being  an  artist,  is  used  to  studying 
landscapes  and  mixing  colors.  He  has  spent  many  days  in 
the  open,  reproducing  on  canvas  the  colorful  beauty  of  the 
external  world.  His  studies  in  chromatics  have  taught  him 
the  diflference  between  an  artificial  pigment,  as  it  appears  on 
the  artist's  palette,  and  the  effect  of  color  which  the  human 
eye  absorbs  from  nature.  One  being  simply  paint — a  tangible 
mineral  substance,  while  the  other  is  simply  light,  arranged 
in  combinations  that  produce  certain  impressions  on  the 
human  brain  which  we  term  color. 

When  the  artist  paints  a  blue  sea  upon  his  canvas,  that 
blue  sea  is  paint,  not  light.  It  will  always  be  blue,  and  can- 
not conceivably,  under  any  circumstances,  be  anything  else. 
But  it  is  quite  different  with  the  blue  of  the  sea.  If  you  take 
some  of  this  sea  water  in  your  hand  it  no  longer  appears 
blue  at  all— it  is  apparmently  colorless,  and  translucent,  just 
as  is  the  water  you  draw  from  the  tap.  Without  going  into 
the  technical  reasons  given  to  explain  what  makes  this  clear 
fluid,  when  seen  at  a  distance,  give  us  the  wonderful  blue 
of  the  sea,  we  may  say  that  this  impression  of  color  is  due 
to  nothing  but  light. 

Light,  as  we  are  aware,  is  a  combination  of  several  colors. 
Two  of  these  colors  under  the  conditions  of  the  sea,  com- 
bine, and  the  etheric  vibrations  that  result  give  the  brain  the 
impression  of  blue.  But  blue,  in  the  sense  of  the  artist's 
palette,  does  not  exist  there.  So  that  the  German,  when  he 
paints  sea-blue  waves  on  the  side  of  his  submarine,  is  at- 
tempting to  make  the  mineral  paint  of  the  Fatherland  com- 
pete with  the  vibrations  of  the  spectroscope,  the  result  be- 
ing that  he  makes  his  ship  even  more  conspicuous  than  it 
was  before.  '  » 

Mr.  Mackay,  in  his  attempt  to  overcome  this  difficulty, 
does  use  paint,  but  in  quite  a  different  way.  Two  colors  of 
the  spectrum,  he  explains,  green  and  violet,  make  the  sea- 
blue.  Therefore,  the  proper  thing  to  do  is  to  decorate  your 
periscope  with  these  two  colors.  The  vibrations  of  the  two 
will  then  attack  the  retina,  and,  mingling  with  each  other, 
give  the  brain  an  impression  of  sea  blue. 

To  demonstrate  his  theory  in  a  concrete  manner  before 
a  gathering  of  naval  officers  in  the  Brooklyn  Navy  Yard.  Mr. 
Mackay  drew  the  attention  of  his  audience  to  a  large  hoard 
removed  some  distance  away,  and  requested  his  audience  to 
note  the  appearance  of  it.  Everyone  present  received  the 
same  impression  of  color.  It  was,  all  agreed,  a  lieautiful  sea- 
blue.  Taken  out  some  distance  on.  a  boat,  and  held  up  with 
the  sea  as  a  background,  it  disappeared  from  view,  gradually 
melting  away,  until  at  a  comparatively  short  distance  it 
blended  so  entirely  with  the  blue  sea  water  that  not  a  vestige 
of  it  remained.    Had  it  been  the  periscope  of  a  submarine, 
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that  vessel  would  have  undoubtedly  been  absolutely  con- 
cealed. Upon  closer  inspection  this  board  assumed  the  ap- 
pearance of  a  checker-board.  The  spaces  were  painted  al- 
ternately a  glaring  green  and  violet,  which  sometimes  is 
also  employed  in  producing  colored  photographs.  T]ie  vibra- 
tions of 'these  colors,  especially  on  a  ship  in  motion,  so  affect 
the  optic  nerve  as  to  produce  practically  the  same  color  as 
the  blue  sea.  As  a  consequence,  the  two  blend  so  that  the 
object  disappears;  in  other  words,  merges  into  the  back- 
ground. 

This  method  of  painting  is  now  being  adopted  not  only 
for  the  periscopes,  but  for  the  bodies  pf  submarines,  in  the 
United   States   Navy.     Experiments   of  this   kind   are  also 


a 
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Fig.  1. 

being  made  with  marine  and  navy  aeroplanes  and  hydro- 
planes. Quite  recently  a  fleet  of  sul)marines,  decked  out  in 
these  gaudy  colors,  made  a  trip  from  the  Brooklyn  Bridge, 
New  York,  to  Norfolk.  One  of  tlic  sliips  lost  track  of  the 
rest  of  the  fleet,  which  became  invisible  liecause  of  its  curi- 
ous decorations,  and  was  (jl)ligc(i  lo  make  the  vcjyage  alone. 

Tlie  suljmarine  is  a  tc'rril)le  agent  nf  destruction  under 
i;resent  conditions,  and  additional   liorr(]r  it  would  in- 

sjjire  were  the  perisco|)e  as  invisilile  as  the  ship  itself,  is 
difHcult  to  imagine. 

.\notlier  prol)]ein  in  connection  willi  tiu'  submai'ine's 
])eriscope,  wliich  ha-,  received  consider.-ibU-  .itteiition  of  late, 
i^  tlu-  problem  of  light  transmission  frmii  tlir  head  prism  or 


object  glass  which  revolves  to  sweep  the  horizon,  through  the 
many  optical  elements  employed  to  bring  the  image  ob- 
served down  to  the  stationary  eye-piece — within  the  sub- 
marine itself,  where  the  observer  is  stationed.  As  a  mat- 
ter of  fact,  in  some  of  the  modern  periscopes  for  submarines, 
barely  twenty  per  cent,  of  the  light  reaches  the  observer's 
eye. 

In  considering  this  matter  it  might  be  well  for  us  to 
describe  briefly  the  construction  of  a  periscope. 

This  cannot  be  done  better  than  by  quoting  from  Mr.  F. 
Kollmorgen's  paper  on  Light  Transmission  Through  Tele- 
scopes, given  before  the  New  York  Section  of  the  Illuminat- 
ing Engineering  Society.  In  this  paper  Mr.  Kollmorgen  deals 
with  the  loss  of  light  and  brilliancy  in  telescopes  and  similar 
optical  instruments,  caused  by  reflection  and  absorption,  and 
also  deals  with  the  means  of  changing  the  reflecting  power 
of  glass  surfaces  by  chemical  treatment. 

He  tells  us  that,  "Roughly  speaking,  the  object  of  a  peri- 
scope is  to  produce  a  large  field  of  view  through  a  long, 
narrow  tube  at  comparatively  low  magnification.  It  would 
be  obviously  impossible  to  construct  a  periscope  on  the 
principles  of  an  ordinary  astronomical  or  terrestrial  tele- 
scope, as  the  lenses  would  assume  enormous  dimensions  if 
a  large  field  of  view  were  required.  One  has  therefore  had 
recourse  to  a  very  simple  but  efficient  plan. 

"As  you  probably  all  know,  the  principle  of  a  telescope  is 
to  take  an  object  appearing  from  the  point  of  vision  under 
a  narrow  angular  view,  and  produce  it  to  the  eye  under  a 
wide  angle.  The  ratio  of  these  two  angles  constitutes  the 
magnification  of  the  telescope." 

Now  no  doubt  the  reader  has  looked  through  a  telescope 
in  the  reverse  direction;  that  is  to  say,  through  the  objective 
lens,  and  has  observed  that  the  telescope  shows  objects  that 
really  appear  under  a  large  angle  reduced  to  a  small  angle 
of  vision.  Therefore,  if  we  take  two  telescopes  of  the  same 
magnification  and  place  them  with  the  objectives  facing 
each  other,  the  first  telescope  will  take  a  large  angle  of  view 
and  reduce  it  to  a  narrow  one;  while  the  second  telescope 
will  receive  this  narrow  angle  and  widen  it  out  again  to  the 
wide  angle  originally  received  by  the  first  telescope.  This, 
in  brief,  is  the  principle  employed  in  the  construction  of 
a  submarine  periscope. 

Fig.  1  shows  the  optical  construction  of  one  of  the 
simplest  forms  of  periscope  at  present  in  use,  which  draw- 
ing, however,  leaves  out  the  prisms,  which  serve  only  to 
deflect  the  line  of  sight  from  horizontal  to  vertical  and  back 
again  to  horizontal  direction.  Mr.  Kollmorgen  tells  us  that 
the  upper  or  reducing  telescope  would  be  composed  of  the 
elements  C,  D,  E,  F  and  G,  in  which  C  and  D,  in  combina- 
tion constitute  the  objective.  E  is  a  ruled  glass  plate  serv- 
ing as  a  telemeter  which  is  placed  in  the  joint  focus  of  ob- 
jective and  eye-piece.  This  telescope  reduces  the  large  angle 
of  the  field  of  view  to  one  about  fifteen  to  twenty-five  times 
smaller,  and  the  narrow  angle  easily  passes  through  the 
long,  narrow  tube  of  the  periscope.  The  approximate  di- 
mensions of  the  periscope  at  present  in  use  is  about  23  feet 
in  length,  tube  .'j  to  6  inches  in  diameter,  tapering  at  the 
heatl  to  about  3J<^  inches. 

By  multiplying  the  coefficient  of  each  optical  element, 
we  find  that  this  |)eriscope  can  transmit  only  about  25  per 
cent,  of  the  light  originally  received.  Mr.  Kollmorgen  further 
informs  us  that  if  we  take  into  consideration  the  very  con- 
siderable thickness  in  the  aggregate  of  all  the  optical  ele- 
ments, wc  lind  this  in  turn  produces  a  further  loss  of  21! 
per  cent.  ai)])roximateIy.  Therefore,  the  total  amount  of 
light  received  l>y  the  observer's  eye  would  only  be  about  Ht 
l)er  cent,  of  tlu'  original  amount  received  by  the  periscope, 
it  is  therefore  easily  seen  that  any  process  which  can  lessen 
this  Icjss  of  light  would  constitute  a  great  advantage. 

The  actual  loss  of  light,  we  arc  told  further,  is  not  ihe 
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only  drawback.  Tlu-rc  is,  in  addiliun,  a  loss  ol  Ijrilliancy 
and  contrast  in  the  image  which  is  (jnite  appreciable.  The 
cause  for  this  is  that  the  light  has  undergone  two  or  four 
reflections  from  the  glass  surface,  causing  what  might  be 
termed  double  reflection;  wdiicli,  of  course,  does  not  add  any- 
thing to  the  brightness  of  the  image,  for  it  does  not  come 
to  the  focus  at  the  proper  point,  having  its  own  focal  points, 
and  therefore  being  out  of  focus  at  the  place  where  the  true 
image  lies.  It  therefore  forms  a  veil  of  stray  light  rays  over 
the  image  which  detracts  from  its  brilliancy  and  clearness. 

The  desirable  thing,  therefore,  is  to  affect  the  glass  sur- 
faces, if  possible,  in  such  a  way  as  to  reduce  the  amount  of 
reflection.  Prof.  Wood,  of  Johns  Hopkins  University,  some 
years  ago  made  the  remarkable  discovery  that  it  is  possible 
to  increase  the  reflecting  power  of  a  surface  by  a  coating  of  a 
thin  solution  of  commercial  collodium.  This  coating,  when 
properly  placed  on  the  glass  surface,  produced  a  degree  of 
reflection  quite  out  of  proportion  to  the  refractive  indices 
(if  either  the  glass  or  the  collodium  itself.  This  idea  has 
been  worked  upon  by  various  scientific  men  at  different 
times,  and  an  effort  has  l)een  made  to  assign  reasons  for  this 
increase  in  efficiency  under  different  conditions.  We  cannot 
well  go  into,  in  detail,  the  various  phases  that  the  idea 
awakens,  in  the  small  space  at  our  disposal,  but  suffice  it 
to  say  that  this  mattei^  of  molecular  conditions  at  a  surface 
is  one  of  the  most  interesting  and  least  investi.gated  groups 
of  phenomena  in  science. 

In  technical  work  this  matter  is  now  receiving  some  at- 
tention, for  it  is  well  known  that  in  chemically  silvering 
glass  the  glass  surface  must  be  absolutely  clean.  To  further 
quote  Mr.  Kollmorgen,  "We  clean  it  with  water,  alcohol, 
ether,  and  feel  convinced  that  it  is  now  absolutely  clean; 
yet,  when  it  comes  out  of  the  silvering  tank  we  find  that  the 
silver  has  not  attached  itself  to  the  glass  at  all,  but  that 
there  has  been  some  film  still  adhering  to  the  surface.  We 
clear  it  again,  tJiis  time  with  potash,  tin  oxide,  tin  chloride, 
or  French  chalk,  and  we  find  on  pouring  water  over  it  that 
certain  parts  will  not  allow  the  water  to  stand  on  them,  but 
have  a  greasy  appearance  which  we  can  remove  only  after 
repeated  trials.  Even  then  the  silver  film  very  often  does 
not  stick  firmly  to  the  glass  in  all  cases." 

A  further  instance  cited,  which  occurs  in  certain  inter- 
ference phenomena,  is  that  which  can  be  produced  only  if 
the  surface  of.  the  glass  is  previously  coated  with  gelatin, 
which  must  be  allowed  to  harden,  and  is  then  pulled  off. 
This  apparently  is  the  only  means  of  obtaining  an  absolutely 
clean  surface. 

It  is  now  desired  that  some  experimenter  with  the  leisure 
and  skill  necessary  to  make  a  study  of  this  surface  phenomena 
give  his  undivided  attention  to  this  subject,  and  Mr.  Koll- 
morgen assures  us  that  in  his  opinion  there  is  no  doubt  that 
such  an  experimenter  may  reap  a  rich  harvest,  and  prove  an 
inestimable  benefit  to  the  men  who  go  down  to  the  sea  in  our 
submarines. 


The  Southern  Canada  Power  Company  continues  to 
extent  its  system.  The  company  has  now  acquired  the 
Brome  Lake  Electric  Company,  which  supplies  po.wer  to 
the  towns  of  Waterloo,  Knowlton.  and  Foster,  thus  bringing 
up  the  total  of  cities  and  towns  supplied  with  current  and 
light  by  the  Southern  Canada  Power  Company  to  :!.">. 


T.  Pringle  &  Son.  Limited,  Montreal,  have  prepared 
plans  for  a  small  water  power  at  Coaticook.  P.Q.,  for  I'en- 
nians  Limited.  It  is  proposed  to  erect  a  jiowcr  house,  con- 
struct a  concrete  dam,  and  install  a  ISO  h.p.  turbine  (to  re- 
place the  existing  one),  which  will  be  connected  with  the 
present  generator. 


Useful  Knowledge  Regarding  Wounds 

N'ever  put  a  cobweb  or  chew  of  tobacco  on  a  wound  to 
stop  it  from  bleeding.  This  will  only  infect  the  wound  and 
will  do  no  good.  In  case  a  person  is  wounded  and  it  is  neces- 
sary to  wash  out  the  wound  before  a  doctor  arrives,  use  a 
solution  of  iodine — one  tablespoonful  in  a  tumbler  of  water. 
You  can  always  .get  that  in  most  places;  but  if  you  can't  get 
iodine,  use  gasoline,  but  never  kerosene.  Lockjaw  or  tetanus 
is  rare  around  gara.ges  because  the  men  there  always  have 
more  or  less  gasoline  on  their  hands. 

Nail  Punctures. 

ft  is  (luite  often  that  a  fireman  will  stick  a  nail  in  his 
foot  around  a  burned  building.  .\  nail  hole  in  the  foot  is  a 
common  cause  of  lockjaw  or  tetanus  and  should  always  re- 
ceive the  attention  of  a  good  doctor  as  soon  after  the  acci- 
dent as  possible.  A  remedy  much  used  for  a  nail  puncture 
is  turpentine.  Don't  put  turpentine  on  a  nail-hole  wound. 
Don't  let  anyone  else  put  turpentine  on  a  nail-hole  wound. 
Turpentine  is  a  fine  remedy  for  a  surface  cut.  as  it  (|uickl>' 
heals  the  wound  on  the  outside.  This  is  just  what  you  don't 
want  in  case  of  a  nail  puncture.  If  the  outside  heals  up  be- 
fore the  inside  does,  serious  consequences  will  follow.  .Send 
for  a  doctor  at  once,  and  if  you  can't  .get  a  doctor,  remember 
that  a  nail  hole  is  always  infected — from  the  shoe,  if  nothing 
else — and  must  be  sterilized.  The  wound  also  has  a  ten- 
dency to  close.  A  fine  treatment  for  a  nail  hole  is  laudan- 
um. Laudanum  is  a  solution  of  opium  and  alcohol,  and  the 
effect  on  the  wound  is  that  it  cleans  it  out  and  relieves  the 
pain  and  leiu'es  nature  to  heal  the  wound:  and  nature  always 
starts  at  the  bottom  of  the  hcde  and  heals  toward  the  sur- 
face. If  you  can't  get  laudanum,  use  iodine  solution.  This 
will  not  relieve  much  pain,  but  will  kill  every  germ. 

To  be  sure  that  laudanum  or  iodine  goes  to  the  bottom 
of  the  hole,  apply  it  in  a  poultice,  and  the  wound  will  absorb 
it. 

Don't  Give  Patient  Alcohol. 

Never  give  a  wounded  person  alcohol  in  any  form.  You 
are  doin.g  him  more  harm  than  good,  for  when  he  reaches 
the  hospital  he  has  to  overcome  the  effects  of  the  alcohol  and 
the  wound,  and  it  is  often  the  case  that  he  can  only  over- 
come the  wound. 


Entirely  British  Company 

The  Sterling  Telephone  &  Electric  Company.  Limited, 
announces  that  the  enemy  shares  of  this  company  have  now- 
been  acquired  from  the  Public  Trustee  by  Sir  John  Bethell. 
Bart..  M.P.,  and  his  friends.  Sir  John  Bethell  has  consented 
to  act  as  chairman  of  the  company.  Sir  Thomas  Bethell 
(Ijrother  of  Sir  John)  and  C.  S.  Syrett.  Esq..  have  also  been 
elected  directors  of  the  company.  The  whole  of  the  shares 
are  now  entirely  held  by  British-born  subjects.  The  diffi- 
culties associated  with  the  enemy  share-holding  having  been 
removed,  the  company  trust  they  may  confidently  look  forr 
ward  to  a  continuance  of  friendly  relations  and  support  from 
their  old  patrons. 


Sales  Manager,  Electric  Alloy  Company 

Mr.  A.  W.  Hartigan.  of  the  New  \'ork  sales  department 
of  the  Western  Electric  C  ompany,  has  been  appointed  sales 
manager  of  the  Electric  .VUoy  Company,  with  headquarters 
at  41  L'uion  .S(|uare  (Room  No.  SIT).  New  ^'ork.  N.  Y.. 
where  all  comnumications  ])ertaining  to  sales  slu)uld  be  ad- 
dressed. The  Electrical  .\lloy  (.'ompany  also  announce  that 
they  now  occupy  their  new.  large,  modern,  fireproof  factory 
building,  just  completed  in  Mnrristown,  New  Jersey,  which 
will  enable  them  to  vastly  increase  their  production. 
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A  Contractor's  Code  of  Ethics 

You  can't  repeat  a  good  thing  too  often — that's  wh}^  we  reproduce  the  "Code  of  Ethics" 
of  the  National  Electrical  Contractors'  Association  below.  Read  these  over  again  and  then 
say  if  you  think  Canadian  electrical  contractors  can  do  better  than  adopt — and  live  up  to — 
the  same  standards : 


Section  1.  Members  of  the  association  shall 
regard  themselves  as  being  engaged  in  a  business 
in  which  there  is  a  well-defined  duty  and  obliga- 
tion toward  the  public  and  themselves.  The  busi- 
ness demands  that  members  use  every  honorable 
means  to  uphold  the  dignity  and  honor  of  this 
vocation,  to  exalt  its  standards,  and  to  extend  its 
spirit  of  usefulness. 

Section  2.  Every  member  of  this  association 
should  be  mindful  of  the  public  welfare,  and 
should  participate  in  those  movements  for  public 
betterment  in  which  his  special  training  and  ex- 
perience qualify  him  to  act.  He  should  not,  even 
under  his  client's  instruction,  engage  in  or  encour- 
age any  practices  contrary  to  the  rules  and  regu- 
lations safeguarding  life  and  property,  for  as  he  is 
not  oljliged  to  accept  a  given  piece  of  work,  he 
cannot,  by  urging  that  he  has  followed  his  client's 
instruction,  escape  the  condemnation  aftaching  to 
his  act.  Every  member  of  this  association  should 
support  all  public  officials  and  others  who  have 
charge  of  enforcing  safe  regulations  in  the  right- 
ful performance  of  their  duty.  He  should  carefully 
comply  with  all  the  laws  and  regulations  touch- 
ing his  vocation,  and  if  any  such  appear  to  him 
unwise  or  unfair,  he  should  endeavor  to  have  them 
altered. 

Section  3.  It  is  unljusinesslike  for  a  member 
of  this  association  to  assist  unqualified  persons  to 
evade  or  to  lend  himself  in  the  evasion  of  any  of 
the  recognized  rules  and  regulations  governing 
electrical  work. 

Section  4.,  Mcmljers  of  ihis  association  sliould 


expose,  without  fear  or  favor,  corrupt  or  dishon- 
est conduct  and  practices  of  the  members  of  their 
business,  and  it  is  their  duty  to  bring  to  the  atten- 
tion of  the  proper  authorities  the  existence  of 
electrical  conditions  which  arc  unsafe  to  life  and 
property. 

Section  5.  Members  of  this  association  owe  a 
duty  to  the  business  of  refusing  to  furnish  esti- 
mates to  general  contractors  who  do  not  regard 
bids  as  final  and  binding  upon  which  they  are 
awarded  general  contracts. 

Section  6.  Members  of  this  association  shall 
not  falsely  or  maliciously  injure,  directly  or  indi- 
rectly, the  business  reputation,  prospects,  or  busi- 
ness of  a  fellow-member  of  this  association. 

Section  7.  Members  of  this  association  shall 
not  attempt  to  supplant  a  fellow-member  after  de- 
finite steps  have  been  taken  toward  his  employ- 
ment or  toward  the  letting  of  a  contract  to  him. 
Nor  should  they  offer  any  interference  in  the 
carrying  out  of  said  contract  or  commission  to  the 
end  that  loss  or  damage  may  result  to  the  fellow- 
member. 

Section  8.  Whenever  disputes  or  differences 
arise  between  members  it  should  be  the  duty  of 
the  parties  to  the  controversy  to  submit  the  trou- 
ble to  an  arbitration  of  two  disinterested  members 
of  this  association,  and  in  the  event  of  a  failure  to 
arrive  at  a  satisfactory  settlement,  then,  upon  re- 
quest, the  president  of  the  national  association 
shall  appoint  a  third  member  of  the  commission, 
and  the  decision  of  the  majority  of  said  commis- 
sion shall  be  final  and  binding. 


Vancouver's  First  Electric  Show 

The  electrical  contractors  and  dealers  of  British  Colum- 
bia are  evidently  determined  to  make  "Vancouver's  First 
l-'lectric  Show"  something  to  be  looked  forward  to  before- 
hand and  remembered  long  afterwards.  The  following  item 
just  received  will  not  only  make  us  all  more  eager  than  ever 
to  go  west  this  year,  but  it  will  fix  the  date  pretty  definitely. 
We  wish  them  every  success  and  a  record  attendance  and 
sales  record. 

To  Electrical  Men  Throughout  the  Dominion 

When  planning  your  vacation  this  year  remetnber  the 
annual  convention  of  the  B.  C.  Association  of  Electrical 
Contractors  and  Dealers — Vancouver's  First  Electric  Show — 
Vancouver's  Exhibition  Week — All  during  the  week  of  Aug- 
ust 20th  to  25th.  Electrical  men  are  invited  to  get  in  touch 
with  the  secretary  at  once  if  they  contemplate  being  on  the 
coast  during  the  week.  B.  C.  Association  of  Electrical  Con- 
tractors and  Dealers,  president,  C.  H.  E.  Williams,  North- 
West  Trust  Building,  Vancouver.  Secretary,  E.  Brettell, 
Electric  Supply  Company,  Limited,  781  Granville  Street, 
Vancouver,  B.C. 


Toronto  Electrical  Contractors'  Dinner 

Another  of  those  successful  get-together  dinners  was 
held  on  the  evening  of  February  14  by  the  Electrical  Can- 
tractors  of  Toronto,  at  which  Mr.  Wills  Maclachlan,  In- 
spector of  the  Electrical  Employers'  Association,  was  pre- 
sent, and,  after  dinner,  addressed  the  members  on  certain 
phases  of  accident  prevention.  The  attendance  at  these  even- 
ings is  keeping  up  splendidly  and  animated  discussions,  in 
which  increasing  numbers  of  contractors  take  part,  are  a 
noticeable  feature. 

In  the  interval  since  the  last  meeting  the  chairman,  Mr. 
K.  A.  Mclntyre,  has  been  working  towards  the  formation 
of  a  definite  organization,  as  it  is  now  felt  that  the  primary 
object  of  the  movement — getting  acquainted  with  one  an- 
other— has  now  been  pretty  well  accomplished.  It  is  ex- 
l)ected  that  the  Committee  will  be  prepared  to  submit  a 
definite  scheme  at  the  next  dinner — March  7 — for  the  mem- 
bers' consideration.  This  is  a  matter  in  which  every  elec- 
trical contractor  in  the  city  is  personally  interested,  and 
it  is  urged  that  "previous"  engagements  be  set  aside  on  that 
occasion,  so  that  whatever  form  the  organization  may  take 
may  have  the  benefit  of  the  fullest  discussion, 
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Don't  Shoot  the  Goose 

Everybody  has  read  the  story  of  the  goose  that  laid  the 
golden  egg;  and  to-day  it  is  the  electrical  contractor  and 
dealer  who  is  closer  to  the  liuying-  public  than  those  in  any 
other  branch  of  the  electrical  industry  The  electrical  con- 
tractor wires  the  homes  and  the  buildings,  and  the  electrical 
dealer  sells  electrical  appliances  of  all  kinds,  all  of  which  in- 
creases the  sale  of  electric  current  by  the  central  stations. 
The  electrical  contractor  and  dealer  creates  this  business  and 


makes  possible  a  large  revenue  for  central  stations  from  the 
sale  of  current.  In  this  respect,  is  not  the  contractor  likened 
to  the  valuable  goose  that  laid  the  golden  egg?  Certainly 
central  stations  should  assist  electrical  contractors  and  deal- 
ers rather  than  "kill  them  off"  with  the  gun,  "cut  prices  on 
electrical  appliances,"  and  "wire  your  home  at  cost"  argu- 
ments. It  is  a  story  old,  hut  true. — National  Electrical  Con- 
tractor. 


Cleaning  Off  the  Frost 

W.hy  are  99  per  cent,  of  the  fan  motors  in  the  country 
put  away  on  the  shelf  the  first  of  September  to  remain  there 
until  the  first  of  May? 

Hundreds  of  storekeepers  watch  the  frost  form  on  their 
show  windows,  killing  what  should  be  their  best  advertising 
asset,  when  a  fan  intelligently  placed  in  each  window  would 
keep  the  glass  clear. 

Tests  made  in  zero  weather  show  that  a  13-inch  fan  will 
take  a  heavy  frost  off  a  small  window  in  from  three  to  five 
minutes  when  the  general  humidity  of  the  warm  air  in  the 
room  is  reasonably  low.  The  warm  air  blown  against  the 
window  must  first  melt  the  frost  and  then  absorb  the 
moisture  on  the  glass.  Stationary  air  does  not  do  it;  mov- 
ing air  will  do  it  quickly  and  at  little  trouble. 

If  the  air  in  a  closed-in  show  window  is  cold  or  damp 
and  circulation  inside  the  enclosure  will  not  remove  the  frost 
quickly,  the  fan  may  be  set  outside  an  opening,  to  blow  in 
warm,  dry  air  from  the  main  store.  After  the  window  is 
clear  a  small  fan  in  the  window,  set  to  blow  upward  along 
the  glass,  will  keep  the  window  clean. 


Akimoff  Dynamic  Balancing  Machine 

A  perfect  dynamic  (running)  balance  is  something  very 
hard  to  obtain,  though  often  to  be  desired,  particularly  in 
high-speed  machines.  The  importance  of  running  balance  in 
high-speed  machinery  is  well  understood.  Rotating  machin- 
ery cannot  run  properly  unless  it  is  perfectly  balanced.  Even 
a  small  amount  of  unbalancing  will  give  rise  to  a  host  of 
troubles,  such  as  noise,  vibration,  excessive  power  consump- 
tion, and  undue  wear  of  the  bearings.  These  effects  are  espe- 
cially serious  in  high-speed  machinery,  as  for,  instance,  auto- 
mobile crankshafts,  motor  armatures,  and  turljine  runners. 

As  a  means  for  determining  the  amount  of  unbalance 
obtaining  and  correcting  it,  Mr.  N.  W.  Akimoff,  chief  engi- 
neer of  the  Dynamic  Balancing  Machine  Company  of  Phila- 
delphia, Pa.,  has  perfected  the  rnachine  shown.  The  machine 
is  driven  by  a  Westinghouse  motor,  and  the  picture  shows  it 
ready  ^or  balancing  a  motor  armature.  The  Ijalancing  of 
rotating  elements  of  electrical  machinery  and  of  automobile 
shafts  have,  so  far,  been  two  of  the  most  successful  applica- 
tions for  which  this  machine  has  been  used.  The  principle 
upon  which  the  machine  operates  may  be  described  as  fol- 
lows : 

An  unbalanced  condition  of  a  body  rotating  at  a  relatively 
high  speed  may  be  due  to  lack  of  static  balance  or  lack  of 
dynamic  balance.  An  indication  of  static  unbalance  may  be 
obtained  with  a  static  balancing  machine.  Correcting  for 
such  unbalance  involves  drilling  one  hole  or  adding  one 
weight  to  bring  the  centre  of  the  mass  of  the  body  on  the 
axis  of  rotation.  In  a  statically  balanced  body,  however,  two 
masses  on  opposite  sides  of  the  axis  of  rotation,  located  axi- 
ally  at  a  distance  from  each  other,  form  on  rotation,  a  couple 
which  develops  vibrations,  as  is  noted  in  defective  commu- 
tators in  electrical  machinery,  etc.  The  Akimoff  dynamic  bal- 
ancing machine  furnishes  a  means  for  determining  easily  and 
correctly  the  magniture  and  plane  of  the  couple,  by  the  estab- 
lishment of  another  couple  which,  while  maintaining  the 
static  balance,  counteracts  the  couple  which  produces  dynamic 
unbalance.  The  magnitude  and  plane  of  this  couple  indicates 
the  correction  to  be  applied  to  the  body  under  test  to  produce 
a  perfect  dynamic  balance.  ' 

A  rigid  horizontal  beam,  such  as  a  lathe  bed  is  hinged  at 
one  end  of  the  machine  and  supported  by  a  spring  at  the 
other.  The  body  to  be  tested,  already  in  perfect  static  bal- 
ance, is  rotatively  supported  on  the  beam.    If  dynamically 


unbalanced  the  body  will,  on  rotation,  cause  the  beam  to 
vibrate  in  a  vertical  plane.  The  object  of  the  spring  is  to 
amplify  the  vibrations.  A  so-called  squirrel  cage  is  located 
on  the  underside  of  the  beam,  and,  in  operation,  is  rotated  in 
unison  with  the  body  being  tested.  This  squirrel  cage  con- 
sists of  two  circular  discs  carrying  an  even  number  of  rods 
arranged  slidably  in  the  two  discs  and  parallel  to  the  axis  of 
rotation  of  the  cages.  When  the  ends  of  the  rods  are  in  one 
plane  the  cage  is  in  both  static  and  dynamic  balance,  but  it 
two  opposite  rods  are  displaced  the  dynamic  balance  is 
destroyed  and  the  couple  produced  will  itself  cause  vibration 
of  the  beam.  One  pair  of  rods  in  the  squirrel  cage  would 
suffice  if  the  relative  position  of  the  rods  could  be  altered 
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thrt)Ugh  ihf  transmission  <lc\ici.',  hut,  for  coinenii.'nci.-.  tlirt'L- 
or  lour  pairs  are  employed,  and  even  then  it  is  simietimes 
necessarj'  to  change  the  angular  i)osition  of  tiie  cage  so  that 
the  lialancing  can  be  done  by  one  pair  of  rods  and  not  two. 

In  inaking  the  test  of  a  hodj-  the  cage  is  adjusted  so  that 
the  vibrations  produced  in  the  lieam  l)y  the  body  are  damped 
out  by  those  set  up  by  the  squirrel  cage.  An  arrangement 
whereliy  the  rods  of  the  cage  nia>'  be  adjusted  a.xiall\'  while 
the  cage  is  in  rotation,  is  provided,  and  liy  utilizing  this 
arrangement  the  rods  are  shifted  until  the  desired  effect  is 
produced. 


Alligator  Type  Pipe  Wrenches 

Answering  the  question,  "Has  anyone  ever  had  any  suc- 
cess using  pipe  wrenches  of  the  alligator  type?"  the  Na- 
tional Electrical  Contractor  prints  the  follov\'ing  illustrated 
reply: 

Once  when  we  were  working  out  in  the  country  doing  a 
little  conduit  work  we  found  that  we  could  get  along  better 
if  we  had  two  more  pipe  wrenches.  We  could  borrow  oi 
purchase  none  without  sending  away  for  them,  so  we  had  a 
blacksmith  make  two  out  of  pieces  of  square  l)ar  steel,  as 
shown  in  the  figure  herewith.  These  wrenches  worked  all 
right  for  a  makeshift  In  the  sketch  at  the  top  of  the  pic- 
ture marked  "1"  is  shown  how  the  bar  of  sciuare  steel,  after 
it  had  the  teeth  filed  in  it.  appeared  before  it  was  bent  into 
the  completed  wrench  shown  at  "IT."  Of  course,  before  the 
teeth  were  filed  in  the  bar  it  had  he  annealed.  The  teeth 
were  cut  with  a  three-cornered  lile.  To  bend  the  bar  it  was 
heated  until  red  hot  and  then  it  was  partially  cooled  by  dip- 
ping the  end  HB  into  water,  the  portion  with  the  teeth  filed 
in  it  from  B  outward  still  remaining  red  hot.'  Then  the  por- 
tion LB  was  laid  flat  on  the  anvil  and  the  end  E  hammered 
around  into  the  position  shown.    After  bending  and  while 


II -Wrench  Completed 

Improvised  pipe  wrench. 


the  teeth  are  still  annealed,  they  should  be  "touched  uii"  with 
a  sharp  file.  Then  the  bar  is  hardened  in  oil,  so  that  a 
smooth  file  will  just  cut  the  metal.  It  should  not  be  too 
hard  or  it  will  be  brittle.  This  kind  of  a  wrench  is  used  in 
the  same  way  as  in  an  alligator  wrench. 


Jovian  Bonspiel 

I'nder  date  of  February  10  we  received  the  following 
item  from  the  secretary  of  the  Winnipeg  Jovian  League: 

The  Monster  Bonspiel  of  the  Winnipeg  Jovian  T^eague 
is  under  way  with  seventy-two  Jovians  playing.  This  is  the 
third  annual  Jovian  Bonspiel  which  the  Winnipeg  League 
has  staged,  and  is  proving  a  source  of  great  amusement 
and  a  splendid  way  for  the  boys  to  get  together,  'i'he  rinks 
are  drawn  from  the  hat,  so  that  only  the  Goddess  C  hance 
has  anything  to  do  with  grouping  the  men.  The  League 
has  commenced  its  luncheon  season  once  more,  and  the  first 
event  was  held  January  10th,  when  C  hief  Justice  Maters 
spoke  to  sixty-three  members  f)n  National  Registration  anfl 
Compulsory  Service.  On  the  ;i4th  of  January  Mr.  H.  C. 
Renders,  president  of  the  Manitoba  drain  Growers'  Associa- 
tion, gave  a  splendid  talk  on  the  activities  of  that  body. 


Hughes  Electric  Bake  Oven 

During  the  past  few  uiontiis  the  art  of  building  electric 
hake  o\ens  has  progressed  to  ^uch  an  extent  that  the  Hughes 
Electric  Heating  C'onipany  have  developed  the  new  line  of 
1)rick  type  construction  shown  in  our  illustration.  This  par- 
ticular oven  lias  a  ca|)acity  of  (iOO  onc-p(>und  loaves  of  bread 
at  one  l)aking,  though  it  can.  of  course,  be  used  for  baking 
24  or  :'>2  ounce  loaves.  These  ovens  are  supplied  with 
steam  valves  to  give  the  necessary  gloss  to  the  loaf.  They 
are  also  equally  adapted  for  pastry  baking.  Such  ovens 
are  not  only  suitable  for  large  bakeries,  but  are  gradually 


Electric  oveji— Note  ease  of  control. 

comin.g  into  use  in  hotels,  restaurants  and  various  insti- 
tutions. 

The  ease  of  control  is  one  of  the  many  satisfactory  fea- 
tures about  these  ovens.  Each  compartment  is  independent 
of  the  other  and  is  controlled  by  a  separate  set  of  switches 
placed  at  the  bottom,  as  shovi'ii  in  the  figure.  The  interiors 
of  the  ovens  are  also  equipped  with  electric  lighting,  con- 
trolled from  the  same  panelboard  at  the  bottom  of  the  oven. 
Each  compartment  is  also  equipped  with  a  thermometer.  The 
doors  are  of  the  heavy  mechanical  balance  type.  Throughout, 
this  oven  is  constructed  with  special  care  as  to  heat  insula- 
tion, so  that  there  is  practically  no  loss  of  energy.  For 
this  reason  the  surface  capacity  of  the  oven  works  out  at 
about  twice  tliat  of  the  ordinary  brick  bake  oven. 

Such  an  announcement  as  this  is  particularly  interest- 
ing at  the  present  time,  in  view  of  the  great  shortage  of 
coal.  Even  with  coal  at  $T.r)0  or  .t;8.00,  the  cost  of  ^electric 
making  has  compared  very  favoraljly,  but  now  that  this  price 
has  been  increased  by  approximately  .50  per  cent.,  and  this 
added  to  the  uncertainty  of  supply,  the  argument  has  turned 
decidedly  in  favor  of  electric  heat,  and  we  have  no  doubt 
that  the  most  progressive  bakers,  and  others  in  a  similar 
position,  will  look  into  this  matter  very  carefully  within  the 
next  few  months.  Already  several  large  installations  have 
been  made  at  various  points  in  the  Lhiited  States,  and  also 
at  isolated  points  in  Canada,  all  of  which  are  giving  the 
most  complete  satisfaction.  In  addition  to  the  many  other 
advantages,  the  cost  of  operation  is  working  out  less  than 
was  anticipated. 

Tlie  Hughes  Electric  Heating  Company  are  at  present 
negotiating  f(^r  llie  installation  of  a  number  of  these  ovens 
in  Canada. 


.\t  the  annual  meeting  of  the  Laurentide  I'ower  Com- 
pany, the  jiresident.  Mr.  J.  ]■..  .\ldred,  stated  (hat  the  com- 
]);iny  were  finding  a  ready,  marlcet  for  all  the  power  they 
were  able  to  (jroduee. 
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Wiring  for  Control  of  Heavy  Circuits  from  Two 
Locations 

The  problem  occasionally  presents  itself  to  the  elec- 
trician of  controlling-  an  important  or  fairly  heavy  circuit 
from  two  locations.  The  National  Electrical  Code  does  not 
permit  the  use  of  single-pole  switches  to  control  a  circuit  of 
more  than  660  watts,  and  the  Code'  considers  a  three-way 
switch  as  a  single-pole  switch.  Consequently,  many  elec- 
tricians are  at  a  loss  as  how  to  wire  for  this  condition  pro- 
perly. The  following  method,  while  not  new,  may  therefore 
l)e  helpful  to  some. 

The  accompanying  diagram  shows  how  it  is  possible  to 
control  .several  circuits  from  two  different  locations  without 
the  use  of  three-way  switches  and  still  have  the  same  control 
as  a  set  of  three-ways,  and  at  the  same  time  comply  with 


To  Cofoufs  orFanei 


Feed 


Controlling  a  heavy  circuit  from  two  points 

the  Electrical  Code.  It  consists  merely  in  the  use  of  a  pair 
of  double-pole,  double-throw  switches  wired  as  indicated 
and  installed  in  approved  cabinets. 

This  system  can  be  used  to  great  advantage  in  moving- 
picture  theatres  to  control  the  house  lighting.  One  switch 
is  installed  in  the  operator's  booth  and  the  other  down  stairs 
in  the. manager's  office.  When  the  operator  is  ready  to  start 
the  show  he  can  throw  off  the  house  lighting  by  pulling  out 
the  switch  in  his  booth,  and  in  case  of  a  fire  or  panic  in  the 
theatre  or  for  any  other  reason  the  manager  can  instantly 
light  up  the  house  by  throwing  in  his  switch,  which  will  save 
the  time  of  running  up  to  the  booth  or  calling  to  the  operator 
to  switch  on  the- lights. 

Of  course,  it  is  understood  that  the  switches  must  lie 
heavy  enough  to  carry  the  required  load,  also  that  each  switch 
must  always  be  kept  closed  in  one  position  or  the  other,  never 
left  open. — J.  D.  Lynett  in  Electrical  Review. 


Portable  Welder  for  Rail  Bonding 

The  need  for  a  light  porta1)le  outfit  for  electric  welding- 
rail  bonds  to  the  rails  has  Ijeen  uniquely  filled  in  the  port- 
able welder  recently  developed  and  put  on  the  market 
by  the  Electric  Railway  Improvement  Company,  Cleveland, 
()liio.  The  outfit  consists  of  an  electric  furnace,  weighing 
().')  pounds,  and  a  rheostat,  weighing  300  pounds.  By  means, 
of  these  two  pieces  of  apparatus,  current  may  be  taken  from 
the  trolley  and  utilized  in  welding  the  copper  rail  bond  to 
the  rail.     When  the  weld  is  completed  tlie  copper  of  the 


Light,  portable  outfit  for  welding 

bond  and  the  steel  of  the  rail  are  so  intimately  and  firmly 
united  that  there  is  no  chance  for  a  depreciation  of  the  elec- 
trical contact  thus  made. 


1  he  electric  fui-nace  measures  about  (i  in.  .\  s  in.  .x  H  in., 
and  when  in  operation  is  supported  by  mcan>  ni  a  yoke  rest- 
ing on  the  top  of  the  rail.  The  final  adjustinent  for  position 
IS  accun-iplished  by  means  of  two  hand  wheels  which  give 
the  operator  complete  control  of  the  position  of  the  furnace, 
'i'he  beat  is  transmitted  to  the  l)ond  by  means  of  an  incan- 
descent ijiece  of  graphite  pressing  against  it.  One  of  the 
popular  points  in  connection  with  this  furnace  is  the  fact 
that  no  flame  or  arc  strikes  either  the  bond  or  the  rail. 
Likewise,  there  is  no  arc  exposed  to  the  eye,  thereby  doing 
away  witli  the  blinding  effect  of  intense  light. 

The  rheostat  measures  about  15  in.  x  20  in.  x  24  in.,  and 
is  equipped  with  necessary  switches  and  circuit  breaker.  By 
means  of  it,  the  electric  furnace  can  be  used  with  a  line 
-voltage  of  anywhere  from  1.50  to  600  volts.  It  is  equipped 
with  handles,  n-iaking  it  handy  for  two  men  to  carry.  The 
furnace  may  be  placed  on  the  top  of  the  rheostat  while  mov- 
ing from  one  rail  joint  to  the  next,  thus  making  an  easily 
portaljle  outfit. 

The  whole  outfit  may,  if  desired,  be  mounted  on  a  four- 
wheeled  lorry  for  pushing  along  the  track.  The  power  con- 
sumption of  the  welder  is  claimed  to  be  froi-t-i  1  to  IJ/  kw. 
hours  per  4/0  bond. 

It  is  l^elieved  l)y  the  manufacturers  of  this  outfit  that  it 
will  put  electric  welded  bonds  within  the  reach  of  the  smaller 
electric  railways,  and  at  the  same  time  will  be  in  certain 
demand  by  the  larger  roads,  for  use  where  traffic  or  other 
conditions  forbid  the  use  of  a  larger  and  more  complicated 
apparatus. 


Used  in  Munition  Factories 

The  eqliipment  illustrated  is  manufactured  by  the  N.  A. 
Strand  Company,  Chicago,  and  distributed  in  Canada  hy 
R.  E.  T.  Pringle,  Limited.    It  is  a  general  utility  apparatus 


with  flexible  shaft  as  shown  and  is  being  used  at  the  pre- 
sent time  largely  in  munition  factories  for  cleaning  out 
the  interior  of  higii  explosive  shells.  For  this  purpose  a 
special  set  has  been  developed  consisting  of  grinder,  steel 
brush  and  cotton  buffers.  There  is  also  a  chuck  which  can 
be  inserted  for  the  use  of  steel  drills.  This  equipment  is 
now  carried  in  stock  ready  for  distribution  to  the  Canadian 
market. 


The  London  Street  Railway,  London.  Ont..  have  under 
consideration  the  purchase  of  new  cars  and  rebuilding  of 
old  ones.  They  will  also  be  in  the  market  for  a  $2,i.000 
work  car  sliortty. 
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Current  News  and  Notes 


Brandon,  Man. 

A  movement  is  6n  foot  to  license  the  electrical  con- 
tractors of  Brandon,  Man. 

Brantford,  Ont. 

After  apportioning  $7,500  for  depreciation  the  Hydro-elec- 
tric department  of  Brantford,  Ont.,  were  able  to  show  a  profit 
of  $8,586  for  the  past  year. 

The  annual  report  of  the  Brantford,  Ont.,  municipal 
railway  for  the  year  1916  shows  a  deficit  of  $1,195.  This 
is  due  to  the  fact  that  $6,000  was  set  aside  for  the  payment 
of  pavements  laid  during  the  private  ownership.  All  operat- 
ing and  fixed  charges  were  met. 
Brigden,  Ont. 

A  by-law  was  recently  carried  by  the  ratepayers  of 
Brigden,  Ont.,  authorizing  an  agreement  with  the  Hydro- 
electric Commission  of  Ontario. 
Chatham,  Ont. 

City  council  is  negotiating  for  $50,000  debenture  issue 
to  purchase  the  electrical  business  of  the  Chatham  Gas  Com- 
pany, and  for  an  additional  $65,000  to  provide  for  changing 
over  the  service  to  Hydro.  This  will  add  1,600  customers 
to  the  local  Hydro  system,  which  is  now  serving  1,500. 
Edmonton,  Alta. 

The  city  council  of  Edmonton,  Alta.,  have  under  con- 
sideration extensions  to  the  li^ht  and  telephone  systems  at 
a  cost  of  $3,000. 
Hamilton,  Ont. 

The  city  council  of  Hamilton,  Ont.,  are  considering  the 
installation  of  a  police  signal  system;  estimated  cost,  $10,000. 
Kilsyth,  Ont. 

The    council    of    Derby    Township,    Kilsyth,  Ontario, 
are  contemplating  the  installation  of  a  new  electric  lighting 
system — work  to  start  in  the  spring. 
London,  Ont. 

The  Northern  Electric  Company  have  leased  premises  at 
362  Richmond  .Street,  London,  which  will  be  remodelled  and 
fitted  up  as  a  high-class  electric  store  and  warehouse. 

The  London,  Ont.,  public  utilities  commission-  plan ,  to 
extend  the  local  hydro  system  at  a  cost  of  $50,000.  Wire 
and  general  equipment  will  be  required. 
Montreal,  Que. 

The  Southern  Canada  Power  Company,  Montreal,  Que., 
in  extending  its  system  throughout  the  province  of  Quebec, 
have  taken  over  the  Brome  Lake  Electric  Company,  supply- 
ing the  towns  of  Waterloo,  Knowlton  and  Foster.  The 
Southern  Canada  Company  is  now  supplying  light  and  power 
to  35  cities  and  towns  in  the  province  of  Quebec. 
New  Westminster,  B.C. 

With  the  object  of  popularizing  the  use  of  electricity 
for  domestic  purposes/  Aid.  Goulet,  chairman  of  the  electric 
light  committee.  New  Westminster,  B.C.,  is  working  to  have 
the  present  rate  of  5  cents  per  kw.  hour  net  reduced  4  cents 
with  a  20  ])cr  cent,  discount  for  i)rompt  payment. 

Paris,  Ont. 

The  Paris,  Ont.,  Hydro-electric  .System,  which  had  a 
deficit  of  $310  in  1914  and  a  surplus  of  $633  in  1915,  closed 
the  year  1916  with  a  surplus  of  $4,687'. 

Preston,  Ont. 

The  ratepayers  of  Preston,  Ont.,  will  vote  on  a  by- 
law on  March  5,  authorizing  a  loan  of  $7.5,000  to  the  Preston 


Car  and  Coach  Company  for  rebuilding  their  car  shops,  re- 
cently destroyed  by  fire. 
Sarnia,  Ont. 

Hydro-electric  service  in  Sarnia,  Ont.,  has  been  inter- 
rupted several  times  lately.  It  is  also  stated  that  the  city 
is  losing  about  $1,000  a  year  through  its  contract  to  supply 
power  to  the  Sarnia  Street  Railway.  This  contract  is  valid 
for  the  next  five  years. 
Scarboro,  Ont. 

The  Scarboro  Council  recently  passed  a  by-law  authoriz- 
ing the  issuing  of  debentures  for  $18,500  in  connection  with 
the  installation  of  Hydro-electric  power  in  the  township. 
St.  Catharines,  Ont. 

The  building  occupied  by  Muller*  and  Flower,  electri- 
cians, St.  Catharines,  Ont.,  was  destroyed  by  fire  recently. 
St.  Thomas,  Ont. 

The  St.  Thomas  Hydro-electric  Commission  announce 
a  surplus  of  $13,458  for  the  year  1916. 
Tillsonburg,  Ont. 

The  Canadian  Cereal  Company,  Tillsonburg,  Ont.,  are 
planning  to  install  complete  new  electrical  equipment  to 
operate  mills. 

Toronto,  Ont. 

The  Toronto  Hydro-electric  Commission,  15  Wilton  Ave- 
nue,  Toronto,   will   receive   tenders   for   synchronous  con- 
densers until  March  38. 
Verdun,  Que. 

The  city  council  of  Verdun,  Que.,  have  authorized  plans 
and  specifications  for  underground  conduits  at  a  cost  of 
$300,000. 

Walkerville,  Ont. 

The   annual   report   of   the   Walkerville  Hydro-electric 
Commission  shows  that  the  local  system  made  a  profit  of 
$13,000  during  the  last  year. 
Wiarton,  Ont. 

The  town  council  at  Wiarton,  Ont.,  are  negotiating  with 
the   Hydro-electric   Power   Commission    of   Ontario   for  a 
supply  of  electric  current. 
Windsor,  Ont. 

The  Canadian  Steel  Corporation,  Windsor,  Ont.,  arc 
negotiating  with  the  Ontario  Hydro-electric  Commission  for 
a  power  supply.  If,  as  is  anticipated,  a  contract  is  closed 
for  2,000  h.p.,  the  local  rate  for  Windsor  users  will  likely 
he  reduced.  This  city  at  present'uses  800  h.p 
Wingham,  Ont. 

The  town  council  of  Wingham,  Ont.,  are  negotiating 
with  the  Hydro-electric  Power  Commission  of  Ontario  for 
a  supply  of  power. 

Winnipeg,  Man. 

City  council  of  Winnipeg  contemplate  enlarging  power 
plant  to  100,000  h.p.  in  the  near  future.  Estimated  cost  of 
work  $150,000.  The  plant  at  present  consists  of  eight  gen- 
erators, seven  of  which  are  in  use.  These  develop  42,000 
li.p.,  which  is  anticipated  will  take  care  of  requirements  until 
1918.  The  proposed  expenditure  will  place  the  eighth  unit 
in  operation,  giving  a  total  of  50,000  h.p.,  as  well  as  providing 
for  further  additions  as  required. 

Wolseley,  Sask. 

The  town  council  of  Wolseley,  Sask.,  are  planning  ex- 
tensions to  the  local  light  and  power  plant  at  a  cost  of  $9,000. 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  Vecently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
3-core,  13,200  v.  cable,  illustrated  above.  After  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto         Winnipeg         Regina         Calgary  Vancouver 


Phillips  Factory 
at  Montreal 
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Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


Tenders  for 
Synchronous  Condensers 


Sealed  Tenders,  marked  "Tenders  for  Synchron- 
ous Condensers,"  addressed  to  the  Chairman  of 
the  Toronto  Electric  Commissioners,  v/ilt  be  re- 
ceived until  noon  of  Wednesday,  March  28th. 
Each  tender  must  be  accompanied  by  a  marked 
cheque,  as  called  for  in  the  Form  of  Tender.  Spe- 
cifications, Form  of  Tender,  and  any  information 
desired  may  be  obtained  at  the  office  of  the  Pur- 
chasing Agent,  15  Wilton  Avenue,  Toronto.  The 
lowest  or  any  tender  not  necessarily  accepted.  4-5 


WANTED 


1011  second  hand  direct  current  integrating  watt 
meters  in  good  condition,  5  amp.,  110  volt.  Com- 
municate at  once.  Chambers  Electric  Light  & 
Power  Co.,  Truro,  N.S.  5-5 

POSITIONS  WANTED 

OPERATOR,  age  26,  with  I.  C.  S.  technical 
knowledge,  two  years'  experience  in  plant  of 
.SOO  kw.,  wishes  position  as  operator  in  Power 
Plant.  Best  reference.  Box  5.32,  Electrical  News. 
Toronto,   Ont,  5-5 


ENGINEER.  ELEC.  AND  MECH..  A.M.I.E. 

E.  (ineligible),  20  years'  world-wide  experience, 
5  years  Canada,  industrial  and  public  supply, 
mines,  coal  and  gold,  marine,  and  mill  work,  ex- 
pert on  construction  and  windings,  desires  position 
of  responsibility.  Moderate  salary.  Address,  Box 
.522,  Electrical  News,  Toronto,  Ont.  4-5 


ERECTING  ENGINEER  open  for  engagement 
supervising  plant  construction  or  marine  installa- 
tions— Hydraulic  equipment.  Electrical  equip- 
ment, Diesel  and  Semi  Diesel  Engines.  Tech- 
nically trained,  thoroughly  experienced,  steady, 
energetic,  capable.  Present  engagement  termin- 
ates about  March  10th.  Box  530,  Electrical 
News,  Toronto,  Ont.  5-6 


POSITIONS  VACANT 


GAS  ENGINE  ENGINEER  WANTED  to  take 
full  charge  of  two  160  h.p.  Bruce  MacBeth  Gas 
Engines,  connected  to  D.C.  generators,  in  an 
Alberta  (Canada")  factory.  Man  also  acquainted 
with  steam  plant  preferred.  Only  competent 
men  need  apply.  Give  full  details  as  to  experi- 
ence and  salary  expected.  Box  525,  Electrical 
News,  Toronto,  Ont.  5-5 


Employees  Purchase  Public  Service 
Corporation  Stock 

The  Public  Service  Corporation  of 
New  Jer.sey  has  aiinf)unced  that  S29  em- 
ployee.s  liavc  taken  advantage  of  the  of- 
fer to  acquire  stock  on  the  installment- 
purchase  plan,  totalling  4,3,')9  shares,  or 
an  over-subscription  of  359  shares  above 
the  original  allotment  of  4,000  shares  set 


aside  by  the  company.  The  purchase  was 
allowed  at  a  price  of  $129  per  share,  in- 
stead of  $130,  as  initially  intended;  the 
stock  has  a  current  market  value  of  $133 
per  share.  The  stock  subscribed  repre- 
sents a  prospective  investment  of  $56a,- 
311.  Including  the  subs.cription  of  1913, 
when  a  similar  ofifer  was  made  by  the 
company,  1,656  employees  of  the  cor- 
poration now  hold  stock  to  a  total 
amount  of  $907,311,  showing  the  interest 
and  confidence  of  the  employees  in  the 
company.  The  1913  issue  was  of  3,000 
shares,  at  a  price  of  $115  a  share,  payable 
in  installments. 


"CHEVROLET" 
CAR 

For  Sale 

Cash  Price     -  $450.00 

As  good  as  new,  in 
use  only  four  months. 
Owner  is  overseas. 
Information  from 

M  c/o  Box  508 

Electrical  News 

Toronto,  Ont. 


PETRIE'S  LIST 

of  New  and  U«ed 

MOTORS 


for  Immodiate 


No, 

H.P. 

Phase 

Cycle  Volts 

Speed 

1 

76 

3 

26 

650 

760 

1 

18 

3 

60 

650 

1160 

1 

15 

3 

26 

660 

140O 

1 

12'A 

3 

60 

560 

1740 

1 

12K 

3 

60 

220 

1150 

1 

10 

3 

60 

220 

1145 

1 

TA 

3 

60 

550 

1700 

1 

3 

60 

220 

1710 

1 

'J'A 
5 

3 

25 

550 

750 

1 

3 

60 

200 

850 

3 

25 

.55(1 

140(1 

^ 

5 

3 

25 

550 

1500 

1 

2 

3 

125 

104 

1875 

1 

Va 

1 

25 

110 

1450 

Delivery 

Maker 


Lancashire. 
Union  Elec. 


Union  Elec. 
Union  Elec. 
Lancashire 
Union  Elec. 
Packard 
Westg. 
Lancasliire 
Langdon 
C.  G.  E. 

—    Excelsior 

.J— oOO  c.p,  incandescent  lamps  with  sockets  «nd 
K'obes. 

Write  Us  for  Prices 

H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont. 


FOR  SALE 

MOTORS 
GENERATORS 

AND 

TRANSFORMERS 

25  and  60  CYCLE 
IMMEDIATE  DELIVERY 


WRITE  FOR  PRICES' 


SEND  LISTS  OF 
EQUIPMENT  TO  BE  SOLD 

TO 

E.  A.  LOWRY, 
209  King  St ,  GUELPH,  ONT. 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


PATENTS 


SECURED  OR  OUR 
FEES  RETURNED 

Being  ne.xt  door  to  the  Patent  Office,  we  have 
personal  interviews  with  Examiners,  thus  ear- 
lier allowance  of  your  Patents.  We  have 
access  to  all  Records,  and  solicit  the  business 
of  Manufacturers,  Engineeis,  and  otliers  who 
realize  the  advisability  of  having  their  Patent 
business  transacted  by  Experts.  Send  for  our 
IJooklet.  etc, 

HAROLD  C.  SHIPMAN  &  CO. 
Reg.  Patent  Attorneys  Ottawa,  Canada 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Desigrns, 
Copyrights  and  Infringements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG..  ISKingSt.  W..  TORONTO 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATEN!  LITIGATION 

SEND  FOR  HAND  BOOK 


ATE NTS 


PHOMI 

MAIN 
2682 

RIDOUT  &  MAYBEE 

59  Yonge  Street 
TORONTO       -       .       .  CANADA 
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ACME  BRACKETS 

HOT  GALVANIZED 


ACME   SCROLL   BRACKETS  and 
SPREADERS 

are  carried  in  stock  and  are  SHIPPED  the  SAME 
DAY  orders  are  received. 

INSULATORS  for  all  our  BRACKETS 
Specify  "ACME"  when  Ordering. 
ACME  STAMPING  AND  TOOL  WORKS,  Limited 

HAMILTON,  ONTARIO 

Sheet  Metal  Stampings  of  Every  Description 


An 

Attractive 

Design 

for 

White- 
Way 

Lighting 


A.  H.  WINTER  JOYNER,  LIMITED 

TORONTO  MONTREAL 

"Consult  a  Specialist" 


11  Continuous 

oervice 


pOR  many  years  Lincoln 
Motors  have  been  giv- 
ing continuous,  reliable 
service  under  the  worst 
conditions. 

Lincoln  Motors  installed  in 
the  plant  of  the  Cleveland 
Salt  Works  are  a  good  ex- 
ample of  Lincoln  efficiency. 

Wet  salt  has  caked  into  the  wind- 
ings until  they  are  hardly  visible. 
Still  there  has  been  no  shut- 
down for  motor  trouble  during 
the  entire  ten  years  that  these 
Lincoln  Motors  have  been  run- 
ning. 

Standard  motors  and  spare  parts 
carried  in  stock  at  Toronto. 

Get  our  prices 

Lincoln  Electric  Co. 

of  Canada,  Limited 


Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Branch  Office 
MONTREAL 
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Sundh  Tank  and 
Sump  Switches. 

Rating 

30  amperes  normal  capacity  at  115  and  230 
Volts  A.  C.  or  D.  C. 

15    amperes    normal    capacity    at  440 
Volts  A.  C. 

15  amperes  normal  capacity  at  550  volts  A.  C.  or  D.  C,  but  switch 
should  be  made  double  break  in  which  case  use  2  pole  piece. 

The  most  serviceable  switches  produced  for 
Controlling  Water  Levels 

Sundh  tank  and  sump  switches  are  rugged  in  construction  and 
reliable  in  operation.  Have  a  snap  action  which  unfailingly  gives 
quick  break.    Absolutely  weatherproof. 

When  double-acting  this  type  of  switch  forms  the  most  reliable 
high  or  low  water  alarm  on,  the  market. 

Write  for  Catalog  and  Prices 

SUNDH  ELECTRIC  COMPANY 

NEW  YORK,  U.S.  A. 


The  National  Authority  on  Wiring  and  Construction" 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  359,400  Sold 


23rd  Year 


By  H.  C.  Gushing  Jr. 

Fellow  American  Institute  o/  Electrical  Engineers;  formerly 
Electrical  Inspector /or  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff" Association  oj  New  York. 


23rd  Edition 


^  1917  Standard  Wiring 


Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"It  settle*  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 
postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,      347  Adelaide  street  West,       Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  BiBDSALL,  M.K.,  A.I.B.B. 


iMarcli  I,  V.)V 
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KRANTZ 

Straight  Line  Panels 


The  Krantz  Straight  Line  Panel  represents  a 
great  improvement  over  the  regular  type  panels. 
A  comparison  of  parts  needed  in  each  type  will 
show  you  the  extreme  simplicity  of  our  improved 
Type  "B"  Panels,  as  well  as  a  distinct  lessening 
of  the  number  of  necessary  contacts. 

In  place  of  88  contact  surfaces  in  the  ordinary 
Circuit  Switch  Panel,  our  Type  "B"  has  only  8 
contact  surfaces  for  an  8  Circuit  Panel. 

We  will  be  glad  to  send  you  catalogue,  includ- 
ing price  of  cabinets,  etc.    Write  for  it  to-day. 


Canadian  Krantz  Electric  &  Mfg.  Co. 


Montreal,  Que. 


Main  Office  ^ 

Toronto,  Ont. 


Limited 


Winnipeg,  Man. 


Made  in  Canada 

Reamers 
Drills 


Sold  on  Merit 

Cutters 
Dies 


Ask  for  our  new  catalogue  No,  8. 


Pratt  &  Whitney  Co.  of  Canada^  Limited 


Montreal 

723  Drummond  Bldg. 


DUNDAS,  ONTARIO 

Winnipeg 

1205  McArthur  Bldg. 


Vancouver 

609  Bank  of  Ottawa  Bldg. 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lisiied  in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Kenouf  Publishing 
Company.     24S  pages,  illustrated.     Pi  ice  $2.00. 

Alternating  Currents — Examples  for  Students  and  Engineers, 
by  Prof.  F.  E.  Austin.  Second  edition.  Vol.  1.  Published 
in  1916.     223  pages,  illustrated.     Price  $2.40. 

Alternating-Current  Work,  by  W.  Perren  Maycock,  M.l.E.E. 
Publislied  in  1915  by  Whittaker  &  Company.  415  pages, 
illustrated.     Price  $2.00. 

Applied  Electricity  for  Practical  Men,  by  Arthur  J.  Rowland. 
Published  in  1916  by  McGraw-Hill  Book  Company.  375 
pages,  illustrated.    Price  $2.00. 

Automatic  Telephony,  by  Arthur  Bessey  Smith  and  Wilson  Lee 
Campbell.  Published  in  1914  by  McGraw-Hill  Book  Com- 
pany.   406  pages,  illustrated.     Price  $4.00. 

Baudot  Printing  Telegraph  System,  by  H.  \V.  Fendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

Central  Station  Management,  by  H.  C.  Gushing,  Jr.,  and  New- 
ton Harrison.  Published  in  1916  by  D.  Van  Nostrand  Com- 
pany.   397  pages.    Price  $2.00. 

Diesel  Engines  for  Land  and  Marine  Work,  by  A.  P.  Chalkley. 
Published  in  1913  by  U.  Van  Nostrand  Company.  276 
pages,  illustrated.     Price  $3.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.   236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Arc  Phenomena,  by  Ewald  Rasch.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  '  pages,  illustrated. 
Price  $1.00. 

Electric  Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus 
tiated.     Price  $2.00. 

Electric   Cooking,  Heating  and  Cleaning,  by  Maud  Lancaster. 

Published  in   1914  by  D.  Van   Nostrand   Company.  330 

pages,   illustrated.     Price  $1.50. 
Electric  Railway,  by  A.  Morrii  Buck,  M.  E.     Publlfhed  in 

1915  by  McGraw-Hill  Book  Company,  Inc.     390  pages, 
.  illustrated.     Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.    416  pages,  illustrated.     Price  $3.00. 

Electrical  Instruments  in  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company. 
366  pages,  illustrated.     Price  $2.50. 

Electrical  Solicitors'  Handbook,  published  in  1913  by  the  Na- 
tional Electric  Light  Association.    327  pages.    Price  $1.00. 

Electrical  Injuries,  by  C.  A.  Lauffer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  60  cents. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  A.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164  pages,  illustrated.     Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok.  A.M.I.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.     236  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  7f)c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky,  B.S. 

Published  in  1914  by  McGraw-Hill  Book  Company.  212 

paees,  illustrated.     Price  $1.50. 
Examples  in  Alternatinf-Currents,  (Vol.  1),  by  F.  E.  Austin, 

B.S.     Published  in  1016.     223  pages,  illustrated.  Price 

$2.00. 

'Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price   $1  on. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman, 
published  in '  1908  by  the  New  York  Edison  Company. 
TIIustrateH.     Price  50  cents. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
ilhistrated.     Price  S.'^.OO. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company 
in  1914.     143  pages,  illustrated.     Price  $1.00. 


Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404   pages,    illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1916  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.     Price  $3.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Boob,  by  W.  H.  Marchant. 
Published  in  1912  by  Whittaker  &  Company.  Illustrated. 


Price  75  cents. 


Published  in 
pages,  illus- 


Radiation,  Light  and  Illumination,  by  Steinmetz. 
1909  by  McGraw-Hill  Book  Company.  304 
trated.     Price  $2.50. 

Railway  Maintenance  Engineering,  by  Wm.  H.  Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  6  folding  plates.     Price  $2.50. 

Short  Courses  in  Testing  Machinery,  by  Morecroft  and  Hehrs. 
Published  in  1911  by  D.  Van  Nostrand  &  Company,  154 
pages,  illustrated.    Price  $1.00. 

Standard  Wiring,  1916  Edition,  22nd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Cufhing, 
Jr.     Leather  cover,  pocket  size.     Price  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  bv 
Longmans,  Green  &  Company.  294  pages,  illustratea. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.    100  pages,  illustrated.    Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Co.  985 
pages,  630  illustrations.    Price  $2.00. 

Telegraphy,  by  Sir  W.  H.Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Telephone  Law,  by  A.  H.  McMillan.  Published  in  1908  by 
McGraw-Hill  Book  Company.     332  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.60. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Jr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  o6  pages,  illustrated.  Price 
$1.50. 

The  Telephone  and  Telephone  Exchanges,  Their  invention  and 
Development,  by  J.  E.  Kingsbury,  M.  I.  E.  E.,  published 
in  1915  by  Longmans,  Green  and  Company.  6lfe  paffet. 
illustrated.    Price  $4.00. 

The  How  and  Why  of  Electricity,  by  Charles  Tripler  Child. 
Published  in  1905  by  Electric  Review  Publishing  Com- 
pany.   140  pages,  illustrated.    Price  60c. 

The  Dvnamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4.00. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.60. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    166  pages.    Price  76c. 

Tramway  Track  Construction  and  Maintenance,  by  R.  Bicker- 
staflSe  Holt.  Published  in  1915  by  The  Tramway  and  Rail- 
way World.    249  pages,  illustrated.    Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.   Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.     272  pages.     Price  $1.00. 

Wireless  Telegraphy  and  Wireless  Telephony,  by  Ashley-Har- 
ward.  Published  in  1911  by  the  American  School  of  Cor- 
respondence.    130  pages,  illustrated.     Price  $1.60. 

Wray's  Manual  of  Car  Lighting.  Published  in  1916  by  Wray 
Publishing  Company.    .340  pages,  illustrated.     Price  $1.60. 
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The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  Street,  MONTREAL 

Manufacturers  of 

Brass  and  Porcelain  Sockets,  Cut-Outs, 
Receptacles,  Rosettes,  Attachment  Plugs, 
Tumbler  Switches,  etc. 


FOR  SALE 


The  following 

Second  Hand  Motors  IN  GOOD 

ORDER 

THREE  PHASE,  60  CYCLE,  220  V01.TS 

No. 

H.P. 

Speed 

Make 

Type 

1 

60 

.850 

Westinghouse 

CCL 

2 

30 

1120 

1 

20 

1120 

2 

10 

1120 

1 

TA 

1800 

II 

2 

5 

1800 

T.  &  H.  E.  Co. 

New 

2 

1 

1800 

Westinghouse 

CCL 

TWO  PHASE,  60  CYCLE,  220  VOLTS 

No. 

H.P. 

Speed 

Make 

Type 

1 

50 

850 

Westinghouse 

CCL 

4 

30 

1120 

1 

30 

850 

1 

20 

860 

5 

20 

1120 

1 

15 

1120 

U 

10 

1120 

2 

10 

1800 

Can.  Gen.  Elec. 

1 

10 

1800 

Toronto  &  Hamilton  Electric 

2 

■rV2 

1800 

Westinghouse 

CCL 

5 

5 

1800 

9 

6 

1120 

Canadian  General  Electric 

2 

5 

1800 

Toronto  &  Hamilton  Electric 

1 

3 

1800 

Westinghouse 

CCL 

2 

2 

1800 

Canadian  Crocker  Wheeler 

3 

1 

1800 

Westinghouse 

CCL 

1  Auto  Starter- 

—New- 

-C.G.E.,  220  volts,  60  cycle,  3  phase,  75  h.p. 

TRANSFORMERS 

60  CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 

No. 

K.W. 

Make 

4 

25 

Westinghouse 

2 

75 

Canadian  Crocker  Wheeler 

2 

50 

Westinghouse 

2 

40 

Packard 

2 

5 

Packard 

2 

5 

Pittsburgh 

For  Deliveries  and  Prices  write 


Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses : 
501  Merchants  Bank  Building.  MONTREAL 
592  Notre  Dame  Avenue,  WINNIPEG 
Canada  West  Electric,  Limited,  REGINA  and  EDMONTON 
Northwestern  Engineering  and  Supply   Co.,   Ltd.,  CALGARY 

Prompt  ahipments  from  Factory  or  nearest  Warehouse 


HORMRfON 

BAMMlftiliftf 


NICKEL 


Shot — ^High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufacfture  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 


We  are  SOLE  PRODUCERS  of 
}Lfj^       *        tWs  natural  stronger-than- 
TA-*-^     steel,  non-corrodible  alloy. 

Res.  U.  S.  Pat.  Off. 

Manufactured  forms  are  Rods,  Flats,  Ca^ngs, 
Tubes,  Sheets,  Strip  Stock  and  Wire, 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


INDOOR  -  OUTDOOR 
TYPE 

Disconnects— Choke  Coils 
Bus-Supports— Fuse  Mounts 


POLE  TOP  SWITCHES 

Single  and  Double  Break  Light- 
ning Arresters,  Sub-station 
units.    Ask  for  Catalogs. 


OUT-DOOR  SUB-STATIONS 
WOOD  POLE-STEEL  TOWER 


"Delta  Star"  High  Tension  Equipment 

Moloney  Electric  Co.  of  Canada,  Limited 

Halifax,      Montreal,      Toronto.      Winnipeg.  Vancouver 
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ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 


In  offering  the  new  "THOR"  to  your  trade, 
you  can  do  so  with  full  assurance  that  you 

are  giving  them  "Value  Received." 


The  new  "THOR"  Electric  Washing 
Machine  is  Chainless — Beltless — Silent.  It 
is  simple  and  safe. 

This  machine  is  guaranteed  against  Imperfedions. 
Write  Us  for  Full  Description  and  Prices. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


Cable  Racks 
Conduit  Rods 
Bond  Plates 
Winches 
Cable  Reel  Jacks 
Manhole  Guard  Rails,  etc.,  etc. 


SEND  FOR  CATALOGUE 


Norton  Telephone  Co., 

198  King  St.  W..  Toronto. 
Canada 


T.  J.  Cope, 


1620  Chancellor  St.,  Philadelphia,  Pa. 
United  States 


r 


LAMPS 

in  Stock 


The  Man-in-the-Moon  came  down  in  great  glee 
When  he  heard  all  about  Electricity. 
Now  "Hercules"  Lamps  he  uses  each  night, 
That's  the  reason,  my  friend,  his  face  is  so  bright. 

VOLT  ELECTRIC  CO.,  LTD. 

TORONTO 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


"IS) "  Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^t? 


Pittsburgh,  Pa. 


THE  ALLEN  SODERING  STICK 


Makes  soder  flow  on 

The   easiest,   cleanest,   cheapest  method 
manufacturer  or  the  smallest  consumer, 
with    the    stick — apply    soder."  There 
eliminates  the  use  of  acid,  salts  and  re 
.\LLEX    Sodering    Sticks    are  guarante 


ANY  Metal 

of  sodering  for 
"Heat  the  metal- 


no 
sin. 

ed  to 


waste,  no 


tlie  largest 
-rub  lightly 
fumes.  It 


tional  Board  of  Underwriters.  Sample 


ive  perfect  electrical 
and  mechanical  so- 
dered  joints.  Tliey 
a  V  e  non-acid  a  n  d 
non-corrosive.  AI^- 
r.E,\-Flux  comes  al- 
so in  Paste,  Salts 
and  Lif|uid  forms 
and  is  the  only  flux 
approved  by  the  Na- 
free  for  your  dealer's  name. 


HOUSTON  &  CO.,  Ltd., 

22  College  St..  Toronto  1825  Scarth  St„  Regina 


Cumberland  Block 
WINNIPEG 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our    nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Sale*  Office— 72  W.  Adams  St.,  Chicago.  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelpbia,  Pa.,  U.S.A. 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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EJectrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarks  H.  milcbcll 
PcrcivalH.mitcbcll 

Consulting  and  Snptrviiins 
Cnainttri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  En^^ineering. 

Trader*  Bank  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trutt  BIda..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 

CONSULTINC  ENCINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi.  Board  of  Trade  Bldg:.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W.Craig  St.,  Montreal 


IFINE  _  ^   

/raww  nrcipf^c*     "^^orricE.  school,  J-.^^^^^c^ 

OOUflT  HOUSE 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE    :  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavxer  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :        A.  L.  Mudge,         A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  V^est,  TORONTO 

Also  at  Montreal,  Ottawa,  Washington,  D.C. 


STANLEY  LIGHTFOOT 

REC  D  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLDG.(''5yq1;,^e")  TORONTO, 

NEW  BOOKLET  OF  COMPLETE  INFORMATtON  FRCC 
M.NT. ON  TH1»  ••*».«».>  M.  3713 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Pfaycical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables. 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver.  New  Glasgow 


ESTABLISHED  1S49 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
inforrnation  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
liave  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
tliroughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada :  Halifax,  N.S. :  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que. ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.K. ; 
Toronto,  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.   Western  Canada,  Toronto. 
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THE 

MARK 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 

Special  porcelain  of  all  kinds.  In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes, 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A. 
Toronto,  Canada,  307-308  Tyrrell  Building 


f 


The  fact  that  there  is  a 
difference  in  favor  of 

Tallman 
Fixtures 

is  our  reason  for  adver- 
tising. 

It  is  significant  that  work 
which  formerly  went  to 
large  American  cities  is 
now  coming  to  us. 


This  is  proof  of  the  excellence 
of  our  product. 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building,. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


Moderate 

Speed 
Alternators 


THERE  are  man\-  advantages  in  us- 
ing moderate  speeds  for  turbine- 
driven  alternators,  including  sim- 
plicity, reliability  and  a  construction  that 
can  be  taken  care  of  and  repaired  bv 
ordinary  operating  men.  Higher  effi- 
ciency is  also  obtained  in  the  turbine  by 
allowing;  it  to  run  at  its  best  speed,  which 
in  certain  sizes  is  far  above  the  speed 
generally  prescribed  for  the  alternator  by 
the  frequenc3\ 

For  this  service  we  recommend  the  De 
Laval  Double  -  helical  Speed  -  reducing 
Gear,  as  shown  in  the  accompanying  illus- 
tration. The  turbine  can  be  suited  for 
any  steam  conditions,  as  receiving-  steam 
at  boiler  pressure  and  exhausting  against 
back  pressure,  to  atmosphere,  or  to  con- 
denser, or  running  upon  low  pressure 
steam,  or  l^oth  low  pressure  and  high  pres- 
sure steam,  or  it  can  be  modified  to  bleed 
steam  for  heating,  drying  or  industrial 
purposes. 

State  requirements  and  ask  for  special 
Publication  B73. 


Resr.  U.S.  Pat.  Offiw 

STEAM  TURBINE  CO. 

Turbine  Equipment  Co.,  Limited,  C.  P.  R.  Building, 

Toronto,  Can. 
The  E.  Laurie  Co.,  243  Bleury  Street,  Montreal,  Can. 
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ALTERNATORS 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lincoln  Electric  Co.  of  Canada. 
Wagner  Electric  Mfg.  Company  of  Canada. 

ALUMINUM 

British  Aluminium  Company. 
Northern  Aluminum  Company. 
Spielmann  Agencies,  Registered, 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company. 

Ferranti  Electrical  Company  of  Canada. 

Toyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company. 

Wagner  Electric   Mfg.  Company  of  Canada. 

Weston  Electrical   Instrument  Company. 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National  Metal  Molding  Company. 
Pass  &  Seymour,  Inc. 

AUTO  STARTERS 
Adams-Bagnall  Electric  Company. 

BATTERIES 

Canadian  General  Electric  Company. 
Canadian  Hart  Accumulator  Company. 
Hamilton   &   Toronto   Electric  Co. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 


Cope,  T.  J. 


CABLE  RACKS 


Jordan  Bros.  Inc. 


BLOCKS 


BOLTS 

McGill  Manufacturing  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Ohio  Brass  Company. 

BOXES 

Canadian   Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T.  ,  ^  . 

Standard  Underground  Cable  Co.  of  Canada. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited. 
Toyner,  Limited,  A.  H.  Winter. 
Pringle,  R.  E.  T. 

BRAKES 
Sundh  Electric  Company. 

BULBS 

Pioneer  Corporation. 

BUS  BAR  SUPPORTS 
Toyner,  Limited,  A.  H.  Winter. 
Moloney  Electric  Company  of  Canada. 

BUSHINGS 
Electrical  Fittings  Company. 
National  Metal  Molding  Company. 

CABINETS 
Canadian  Krantz  Electric  &  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company. 
Canada  Wire  &  Cable  Company. 
D.  &  W.  Fuse  Company. 
Northern  Electric  Company. 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada. 

CABLE  ACCESSORIES 

Cope,  T.  J. 

Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada. 

CARBONS 
Canadian   Weitinghouse  Company. 


CAR  EQUIPMENT 
Ohio  Brass  Company. 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 
Jones  &  Glassco. 

CHARGING  OUTFITS 
Canadian   Crocker- Wheeler  Company. 

Lincoln  Electric  Co.  of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern  Electric  Company. 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company. 
Cutter  Electric  &  Manufacturing  Company. 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.  &  W.  Fuse  Company. 

COMMERCIAL  AGENCY 

Bradstreet  Company. 

COMMUTATORS 

Cleveland  Armature  Works. 

COMPRESSORS 
De  Laval  Steam  Turbine  Company. 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company. 
Canadian   Westinghouse  Company. 

CONDUCTORS 

British  Aluminium  Company. 
National  Metal  Molding  Company. 
Northern  Aluminum  Company. 

CONDUITS 

American  Conduit  Company. 
Conduits  Company. 

Electrical   Fittings  &  Foundry  Limited. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 

CONDUIT  ROD 

Cope,  T.  J. 

CONVERTING  MACHINERY 
Canadian  Vickers  Limited. 
Ferranti  Electrical  Company  of  Canada. 

Lincoln  Electric  Co.  of  Canada. 

CONDUIT  BENDERS 

Martin  &  Sons,  H.  P. 

CONDUIT  BOX  FITTINGS 
Electrical   Fittings  Company. 
Pass  &  Seymour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 

Canadian   Crocker-Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Sundh  Electric  Company. 

CONNECTORS 

Dossert  &  Company. 

COOKING  DEVICES 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Northern   Electric  Company. 
Spielmann  Agencies,  Registered. 

CORDS 

Nortliern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Nortliern  Electric  Company. 
Stuart  Howland  Company. 


CRUDE  OIL  ENGINES 

Boving  Hydraulic  &  Engrineering  Company. 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Co. 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 
Pass  &  Seymour  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company. 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  SHADES 

JelTerson  Glass  Company 

ELECTRIC  RANGES 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 

Uliio   Brass  Company. 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  pf  Canada. 

FANS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Century  Electric  Company. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Robbins  &  Myers. 
Spencer  Company,  W.  H. 
Volt  Electric  Company. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited. 
Northern  Electric  Company. 

FIXTURES 

Benjamin  Electric  Manufacturing  Company 

Canada  Sales  Company. 

Canadian  General  Electric  Company. 

Jefferson  Glass  Company. 

Northern  Electric  Company. 

Tallman  Brass  &  Metal  Company. 

FLASHLIGHTS 
Canada  Sales  Company. 
Interstate  Electric  Novelty  Company. 

Northern  Electric  Company. 
Spielmann  Agencies,  Registered. 

FLEXIBLE  CONDUIT 
Tubular  Woven  Fabric  Company. 

FUSES 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
Economy  Fuse  &  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
Moloney  Electric  (Company  of  Canada. 
Northern  Electric  Company. 
Volt  Electric  Company. 

FUSE  BOXES 
D.  &  W.  Fuse  Company. 
Northern  Electric  Company. 

Pass  &  Seymour,  Inc. 

(Continued  on  page  50) 
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Unequalled  Workmanship 

Highest  Efficiency 

Complete  Satisfaction 

EscHER  Wyss  &  Co. 

Water  Wheels 
Governors 
Turbo  Pumps 
Steam  Turbines 

Write  for  information  ESCHER  WYSS  &  CO. 

and  prices  12  CorisUne  BWg.,  MONTREAL 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama^Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

^'Majestic**  heat  everywhere— the  dining-room,  the  drawing-room, 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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GENERATORS 

Canadian  Crocker-Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Canadian  Vickcrs,  Limited. 
De  Laval  Steam  Turbine  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Ferranti  Electrical  Company'  of  Canada. 
Lachapelle  &  Company,  J.  D. 
Lancashire  Dynamo  &  Motor  Company. 
Lincoln  Electric  Co.  of  Canada. 
Thomson  Company,  Limited,  Fred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Canada  Sales  Company. 
Jefferson    Glass  Company. 

GUARDS  (Lamp) 
McGill  Manufacturing  Company. 
Monarch  Electric  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HEATING  DEVICES 

Canadian  General  Electric  Company. 

Canadian  Vickers,  Limited. 

Canadian    Westinghouse  Company. 

Majestic   Electric  Company. 

Northern  Electric  Company. 

Renfrew  Electric  &  Manufacturing  Company. 

Spielmann  Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories. 

INSTRUMENTS 
Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 

INSULATORS 

Canadian  Porcelain  Company. 
Canadian   Westinghouse  Company. 
Illinois  Electric  Porcelain  Company. 
Moloney  Electric  Company  of  Canada. 
Mica  Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 
Packard  Electric  Company. 

IRONS  (Electric) 
Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Flexible  Conduit  Company. 
Majestic  Electric  Company 
National  Electric  Heating  Company. 
Northern   Electric  Company. 
Renfrew  Electric  Company. 

ISOLATED  LIGHTING  PLANTS 
Main  Electric  Mfg.  Company. 

LAMP  BULBS  (Electric) 
Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical  Maintenance  &  Repairs  Company. 
High  Efficiency  Lamp  Company. 
Lincoln  Electric  Co.  of  Canada. 
Moloney  Electric  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 
Volt  Electric  Co. 

LANTERNS  (Electric) 
Duncan  Electrical  Company. 
Interstate  Electric   NoveKy  Company. 
.Spielmann  Agencies,  Re/i(istered. 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 
Moloney  Electric  Company  of  Canada. 
Northern  Klectric  romnan/. 


LINE  MATERIAL 
Acme  Stamping  &  Tool   Works,  Limited. 

Canadian  General  Electric  Company. 
Cope,  T.  J. 

Carr  Company,  C.  E.  A. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Ohio  Brass  Company. 
Pass  &  Seymour  Inc. 
Steel  Co.  of  Canada  Limited. 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 

Northern  Electric  Company. 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited. 

LUMINOUS  BULBS 

Pioneer  Corporation 

LUMINOUS  CLOCKS 

Pioneer  Corporation 

MAGNETS 

Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Co. 
Northern  Electric  Company. 
Thompson-Levering  Company. 

METAL  MOLDINGS 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company. 
Ferranti  Electrical  Company  of  Canada. 
Great  West  Electric  Company 
Northern  Electric  'Company. 
Packard  Electric  Company. 

MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 

MOTORS 
Canadian  Crocker- Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Canadian  Vickers. 
Century  Electric  Company. 
Electrical  Engineering  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Ferranti  Elertrical  Company  of  Canada. 
•  Great  West  Electric  Company 

Lancashiire  Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company. 

Petrie,  Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers. 

Spencer  Company,  W.  H. 

Thomson   Company,   Limited,  Fred. 

Toronto  &  Hamilton   Electric  Company. 

Wagner  Electric  Mfg.  Company  of  Canada. 

NICKEL 
International   Nickel  Company. 

OFFICE  FURNITURE 
Canadian  Office  &  School  Furniture  Company. 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada. 

OVERHEAD  MATERIAL 

Drew  Electric  &  Mfg.  Company 
Carr  Company,  C.  E.  A. 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin  Electric  Manufacturing  Company. 

Canadian  Krantz  Electric  &  Mfg.  Company. 

Canada  Sales  Company. 

Devoe  Electric  Switch  Company. 

Northern  Electric  Company. 

PAINTS  &  COMPOUNDS 

G.  &  W.  Electric  Specialty  Company. 
McGill  Manufacturing  Company. 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada. 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 


PATENT  SOLICITORS  4  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond. 
Ridout  &  Maybee. 
Shipman  &  Company,  Harold  C. 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company. 

PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Pringle.  R.  E.  T. 

POLES 
Crawford  Cedar  Company. 
Lindsley  Bros.  Company. 
Northern  Electric  Company. 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Steel  Co.  of  Canada  Limited. 


PORCELAIN 
Canadian  Porcelain  Company. 
Illinois   Electric   Porcelain  Company. 

Ohio  Brass  Company. 
Pass  &  Seymour,  Inc. 

POTHEADS  4  SLEEVES 
G.  &  W.  Electric  Specialty  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic  &  Engineering  Company. 
Main  Electric  Mfg.  Company. 

PUMPS  AND  PUMPING  MACHINERY 
Boving  &  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin  Electric  Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Pass  &  Seymour. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company. 

REPAIRS 
Electrical  En^neering  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Thomson  Company,  Fred. 

RHEOSTATS 
Canadian  Wettinrhouie  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

ROSBTTES 
Benjamin  Electric  Manufacturing'  Company. 
Duncan  Electrical  Company. 
National   MeUl   Molding  Company. 
Northern  Electric  Company.  y 
Pass  4  Seymour  Inc.  t 
Pringle.  R.  E.  T.  f 

.  SOCKETS 
Benjamin  Electric  Manufacturing  Company. 

Canadian  General  Electric  Company. 
Duncan  Electrical  Company. 
Monarch  Electric  Company. 

National  Metal  Molding  Company.  1 
Northern  Electric  Company. 

Pass  &  Seymour  Inc.  j 
Spencer  Company,  W.  H.  i 
Starr  Son  &  Company,  John.  '  ■ 

Volt  Electric  Company. 

SOLDERING  FLUXES 

Allen  Company,  L.  B. 

Houston   &  Company  • 

STANDARD  CELLS 
Weston  Electrical  Instrument  Company.  r  • 

(Ccntlnuad  on  Page  52  ) 
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Delta 
Lamp 
Profits 


Have  you  our 
price  list?  Have  you 
any  idea  of  the  pro- 
fits you  can  make 
selling  Delta  Vehicle 
Electric  Lighting 
Systems,  Hand 
Lamps,  Lanterns, 
Bicycle  Lamps,  and 
Flashlights? 

We  are  the  originators — and  by  far  the 
largest  makers — of  Heavy  Service  Dry-Cell 
Electric  Lamps  and  Lanterns. 

Write  for  our  Price  List  and  latest  Illus- 
trated Bulletin. 

Delta  Electric  Company 


Toronto — 22  College  St. 
Winnipeg — Cumberland  and  Hargrave 
Regina— 1825  Scarth  St. 


Sts 


The  machines  which  are  difficult  to  start  and  bring  up  to  speed 
require  a  heavy  starting  torque,  such  as  is  developed  by 


Repulsion  Start— Induction 

SINGLE  PHASE  MOTORS 

to  insure  their  successful  operation. 


t 


— starting 
torque,  greater 
than  3  times 
full  load 
torque. 

— starting 
current,  less 
than    3  times 
full   load  cur- 
rent. 

All  sizes  UD 
to  40  horse 
power. 

THEY 
KEEP 
A 

RUNNING 


5  h.p.  1,165  r.p.m.  motor  geared  to  a  triple.x  pump. 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  249 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co..  Ltd..  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


E 


Working  with 
A  Single  Purpose 


No  considerations  of  expediency,  no  motives  of  tlie  mo 
nient,  ever  have  influenced  the  making  of 


Indicating  Instruments 

The  single  purpose  of  this  Company's  founder,  and  of 
the  Company  itself,  has  been  the  production  of  Instru- 
ments of  Precision  which  should  more  and  more  nearly 
approach  absolute  perfection. 
Weston    Indicating    Instruments    include    a    great  variety 
groups  for  portable  or  switchboard   service  on  A.C.   or  D.C. 
Circuits,   Instruments  designed   expressly  for  testing  and  lab- 
oratory use,   for   motor  car   and  boat   electrical   systems,  and 
many  others  for  special  purposes.    Write  for  Bulletins  or  Cata- 
logs describing  those  which  interest  you. 


of 


The  sign  of  a  trustworthy 
motor. 

Dependability  in  motors  is 
born  of  quality  engin- 
eering, materials  and 
workmanship. 

And  what  factor 
in  your  power  could 
be  more  important 
than  continuity  of  ser- 
vice ? 

If  you  use  motors  and 
your  power  service  is 
alternating  current,  there 
is  a  Wagner  motor  to  ex- 
actly meet  your  require- 
ments. Send  for  Bulle- 
tins 11013  and  11 113. 

of  Canada  Limited-Montreal 


Guardian  BIdg.,  Montreal. 


Traders  Bank  Bldg.,  Toronto. 

455 


The  Weston  A.C.  Round  Pat- 
tern Switchboard  Group  includes 
Ammeters,  Voltmeters,  Watt- 
meters, (Single  and  Polyphase), 
Power  Factor  Meters,  Frequency 
Meters  and  Synchroscopes. 
These  instruments  have  points 
of  marked  superiority  over  any 
others  intended  for  the  same  pur- 
pose. Besides  their  extreme 
accuracy  and  serviceability,  they 
are  highly  desirable  for  their 
uniformity  of  size  and  style,  the 
Dpenness  of  their  scales  and  their 
legibility  from  any  angle. 

Weiton  Elactrical  Instrument  Co..  23  Waston  Ave,  Newark, N.J. 

Toronto— A.  H.  Winter-Joyner,  Ltd..  100  Wellington  St.  West. 
Montreal,  Winnipeg.  Vancouver  — Northetn  Electric  Co.,  Ltd. 
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STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Nortliern   Electric  Company. 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  '  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company. 
C  anadian  General  Electric  Company. 
Canada  Sales  Company. 
Canadian   Westinghouse  Company. 
Chamberlain  &  Hookham  Meter  Company. 
-  Devoe  Electric  Switch  Conipany. 
Electrical  Maintenance   &  Repairs  Company. 
G.  &  W.  Electric  Specialty  Company. 
Moloney  Electric  Company  of  Canada. 
Monarch  Electric  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Spencer  Company,  W.  H. 
Starr  Son  &  Company,  John. 
Stuart-Howland  Company. 
Sundh  Electric  Company. 

SWITCHBOARDS 

Canadian  General  Electric  Company. 

Canadian  Krantz  Electric  &  Manufacturing  Co. 

Canadian  Westinghouse  Company. 

Devoe  Electric  Switch  Company. 

Ferranti  Electrical  Company  of  Canada. 

Moloney  Electric  Company. 

Northern  Electric  Company. 

Pringle,  R.  E.  T. 

SWITCH  BOXES 
Electrical  Fittings  Company. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada. 

SWITCH  PLATES 

Pioneer  Corporation. 


TAPE 

Packard  Electric  Company. 
Northern   Electric  Company. 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Co. 
Northern   Electric  Company. 

TOASTERS 

Flexible  Conduit  Company. 
National  Electric  Heating  Conipany. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 

TOOLS 

Northern  Electric  Company. 

Pratt  &  Whitney  Company  of  Canada. 

TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company. 

TRANSFORMERS 
Adams-Bagnall  Electric  Company. 
Canadian  Crocker- Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Moloney  Electric  Company  of  Canada. 
Northern   Electric  Company. 
Packard  Electric  Company. 

Thordarson  Electric  jSIanufacturing  Company. 
Wagner  Electric  Mfg.  Company  ol  Canada. 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company. 

TROLLEY  GUARDS 
Ohio  Brass  Company. 

TURBINES 
Bo.ving  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 


TUBING 

Northern  Aluminum  Company. 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 
Northern  Electric  Company. 

VACUUM  CLEANERS 

Houston  &  Co. 
Pringle,  R.  E.  T. 

VISE  STANDS  (Portable) 

Martin  &  Sons,  H.  P. 


WATERPROOFING 


Toch  Bros. 


WATfiR   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 

WELDING  EQUIPMENT 

Lincoln  Electric  Co.  of  Canada. 

WIRE 

Boston  Insulated  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company. 

D.  &  W.  Fuse  _  Company. 

International  Nickel  Company. 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

WIRING  DEVICES 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 
Volt  Electric  Company. 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 
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Have  You 
Experienced 
A  Loss  of  This  Kind  ? 

If  you  have,  now  is  the  time  to  prevent 
its  recurrence  by  putting  your  electric  wires 
underoTOund.   If  you  have  not,  why  not  insure 
against  such  loss? 

Write  our  nearest  office  about  underground  installations. 

Standard  Underground  Cable  Co.  of  Canada,  Limited 
Hamilton,  Ont. 

Montreal,  Que.       Hamilton,  Out.        W'innipeg,  Man.       Seattle,  Wash. 


Oxy  «  Acetylene  Welding 


Building  up  a  worn-out  rail. 


By  this  process  machines  of  all  kinds  are  re- 
paired in  a  fraction  of  the  time  required  under 
old  methods,  and  with  a  corresponding  de- 
crease in  expense. 

It  is  also  an  invaluable  agent  for  manufact- 
uring purposes. 

Transformer  Boxes 
Switchboards 

Electrical  connections  of  all 
kinds  are  now  welded  through- 
out. 

The  Welding  of  Rail  Bonds  is  a  most  success- 
ful application  of  the  process. 

The  cost  of  the  necessary  equipment  is  trifling. 


L  AIR   LIQUIDE  SOCIETY 


TORONTO 


MONTREAL 

Will  supply  all  further  particulars  on  application 


WINNIPEG 
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Westinghouse 

Outdoor  Oil  Switching  Devices 


Type  F-1  Weatherproof 
Outdoor  Oil  Circuit  Breaker, 
Hand  -  Operated  Automatic 
Series  -  Trip  with  Inverse- 
Time-Element,  3-Pole  Single- 
Throw  200  -  Ampere,  4,500- 
Volt. 


Type  F-3  Weatherproof 
Outdoor  Oil  Circuit  Breaker, 
Electrically  or  Hand  Oper- 
ated Wall  or  Pipe  Mounting 
3-Pole  Single  -  Throw  600- 
Ampere,  7,B00-VoIt. 


Type  H  3-Pole  Waterproof 
Outdoor  Oil  Circuit  Breaker, 
Undervoltage  and  Full-Auto- 
matic Overload  Trip  with 
Adjustable  Inverse-Time  Ele- 
ment, 5  to  100  Amperes.  750 
Volts. 


Type  D  Outdoor  Oil 
Switch  for  Wall  or  Pole 
Mounting,  4,500-Volt,  200- 
Ampere,  4  -  Pole,  Single 
Throw. 


These  standard  devices  are  sturdier  than  ordinary 
motor  starters  and  are  therefore  ideal  for  outdoor 
work. 

Weatherproof  and  dustproof ;  absolutely  safe  to  operate  as  all 
live  parts  are  enclosed. 

For  direct  motor  starting  they  include  overload  trip,  with  in- 
verse time  element  and  undervoltage  release,  and  are  fully 
automatic. 

For  automatic   circuit  control  the  undervoltage  release  is 
omitted.  / 

For  non-automatic  operation  the  weatherproof  Westinghouse 
Type  D  Oil  Switch  is  provided. 

Catalogue  Section  DS-258  gives  particulars  on  Type  D. 
Catalogue  Section  DS-260  gives  particulars  on  Type  H. 
Catalogue  Section  DS-261  gives  particulars  on  Type  F. 

Ask  our  nearest  office  to  send  the  Catalogue  Section  you  are  interested  in. 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Toronto 

Traders  Bank 
BIdg. 


Montreal 

.52  Victoria 
Sq. 


Ottawa 

Alieam  &  Soper 
l,td. 


Halifax 

105  Hollls 
St. 


Ft.  William 

Telfer 
BIdg. 


Winnipeg 

158  Portage 
Ave.,E. 


Edmonton 

211  McLeod 
Bids. 


Calgary 

Grain  Exchange 
BIdg. 


Vancouver 

Bank  of  Ottawa 
BIdg. 
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^  This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 


(a 


Now  tlie  fact  tliat  it  is  used  by  the  Ilydro-Electric  Commission  is 
proof  tliat  it  is  all  ue  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  tliat  it  is  giving  efficient  service  in  many  towns  throughout 
(Jntario,   as   well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.     All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  -are 
suitable  for  any  frequency  on  multiple  circuit  or   D.C.   Series  circuit. 

Write  for  complete  descriptive  particular 

Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phone 
Adelaide 
902-903 


162  Adelaide  Street  West 
TORONTO 


Night* 
Beach 
1723  1930 


Renold  Patent  Silent  Chains 

EFFICIENCY        RELIABILITY        DURABILITY  COMPACTNESS 


Recognition  of  the  RENOLD 
record  of  Reliability  and  Sup- 
eriority is  strongly  evidenced 
by  the  fact  that  one  of  the 
largest  and  most  important 
Canadian  Municipalities  re- 
cently ordered  a  500  H.  P. 
RENOLD  Silent  Chain  Drive 
to  operate  a  "  Standby  "  Unit. 

Write  for  illustrated 
catalogue 

WE  STOCK  CHAIN  AND  REPAIRS 


Two  40  H.P.  Renold  Silent  Chain  Drives  which  have  been  operating  Exciters 
continuously  for  over  four  years  in  Canadian  Municipal  Power  House. 

Sole  Canadian  Agents 


JONES     &     GLASSCO  Engineers 


Branch  Office,  Toronto 


(Reg'd) 


St.  Nicholas  Bldg.,  MONTREAL 
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ELECTRIC  REPAIRS 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Go,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiN 

I  ACTUAL  SERVICE  RESULTS 

S  More  flexible  distribution,  less  installation  cost,  less 

=  operating    cost,   and    far  less    total   outage,   are  the 

S  proven   result  of  the  use  of 

I  G&W  Detachable  Potheads  and  Boxes 


in  years  of  service,  under  every  possible  condition.  They 
will  accomplish  exactly  the  same  results  for  you. 

Your  cal)le  ends  must  be  sealed ;  G  &  W  Potheads, 
with  their  exclusive  G  &  W  Features,  cost  no  more  than 
will  just  a  plain  cable  seal,  but  they  make  your  cable 
ends  switchino;  points  for  testing;-,  sectionalizing,  emer- 
iL^ency  switching;-,  etc. 

Specify  "G&W  DETACHABLE" 
Flexibility  at  no  extra  cost 

G&W  ELECTRIC  SPECIALTY  CO. 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.S.A. 


A.   H.  Winter-.Joyner,  Ltd.,  100  Wellington  St.  W..  Toronto. 
A.  H.  Winter-Joyner,  Ltd..  17  St.  John  Street.  Montreal. 
Bentz-Richardson   Co.,    Ltd.,   692   Notre   Dame   Ave.,  Winnipeg. 
General   Supplies,   Limited.   Calgary   and  Edmonton. 


Vol.  XXVI-No.  6 


Toronto,  March  15,  1917 


OVER  in  the  Philippine  Islands  the  natives  are  leai-ning 
the   joys   of    electricity.     Their   dwellings   may  he 
nothing  more  than  hamhoo  lints  with  thatched  palm 
leaf  roofs,  but  they  have  their  electricity. 

Installations  are  made  in  every  type  of  building  from 
these  huts  to  large  stone  Spanish  mansions. 

DURADUCT  has  protected  wires  in  all  of  these 
different  types  of  houses  and  has  done  its  work  well, 
for  there  has  never  been  a  fire  in  Manila  started  by 
electricity. 

You   too  can  get  the  best   by  using 

North(^rn  Electric 

DURADUCT 


(Reg.  Can.  Pat.  Off.) 
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Summer  1917 

Weather  Forecast— Very  Warm 


A  Warm  Summer 


means 


Profits  for  You 

if  you  sell 

Northern  Etcctric 
Westinghouse 
Fan  Motors 


Now  is  the  time  to  put  in  your 
191  7  Stock.  Quick  turn  overs 
with  good  profits  and  prestige  in 
every  sale  are  the  factors  which 
will  most  interest  you. 

The  1 91 7  types  include  8  in.,  10  in., 
12  in.,  and  16  in.  Desk  and  Bracket;  10 
in.,  12  in.,  and  16  in.  Oscillating  Desk  and 
Bracket  ;  Telephone  Booth  ;  Stationary 
and  Gyrating  Ceiling  ;  Railway  Type,  etc. 

Do  not  delay  making  contract  for  the  season.  We  help  you  with  our 
National  Advertising,  Literature,  Car  Cards,  Posters,  Newspaper 
Copy,  Cuts,  etc. 

Write  our  nearest  house  for  our 
attractive  Fan  Motor  Proposition 

Northern  E Metric  Compatty 


LIMITED 


MONTREAL 
HALIFAX 


OTTAWA 
TORONTO 


WINNIPEG 
REGINA 


CALGARY 
VANCOUVER 


J 
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Provide  This  Maximum 

Convenience  on 
all  Electrical 


Appliances 


Control  of  the 
Current  at  the 
fingers'  tips,  that  is 
the  maximum  con- 
venience provided  by 

/^IJ  Feed-Through 
V^rlSWITCHES 

Like  all  C-H  devices  they 
have  the  large  capacity  re- 
quired for  the  safe  control  of 
current  used  by  electrical  heating 
appliances.    They  save  wear  on 
sockets,  save  jumping  up  to  turn  cur- 
rent "on"  or  "off"  at  fixture  or  wall 
switch. 

Write  for  full  particulars 


ELECTRIC 


11-17  CHARLOTTE  ST 


TORONTO,  CANADA 
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If  the  above  view  of 
the  construction  of 


is  not  sufficiently  convincino-  of  its  superior  quality,  write  us 
for  a  sample  and  examine  for  yourself.  FLEXTUBE  is  made 
by  the  largest  manufacturer-  of  electrical  conduits  and  fittings. 

It  is  the  original  seamless,  interwoven,  non-metallic,  flex- 
ible conduit  with  the  "roller-bearino"  wireway ;  and  the  only 
conduit  of  this  construction  which  is  double-compounded.  The 
interwoven  sinole  wall  tul)ino-  is  compounded  and  then  pro- 
tected with  a  tough  thread  outer  braiding,  which  is  also  com- 
pounded. 

We  could  make  a  cheaper  tubing,  but  to  do  that  we  would 
have  to  sacrifice  quality. 

Kational  Metal  Molding  6 

Ma  n  Ufa  clu  re  rs  of  C>' 

ElGCtricol  Conduits  Fittings 
1118  Fulton  Building,  PITTSBURGH,  PA. 


Atlanta 
Boston 
Buffalo 

Chicago 
Buenos  Aires 


Dallas 

Denver 

Detroit 


Portland 
Havana 


Los  Angeles  Salt  Lake  City 

New  York  San  Francisco 

Philadelphia  Seattle 
St.  Louis 
Manila  Paris 


Canadian  Distributors 
CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 


Montreal 

Halifax 

Ottawa 

Cobalt 

Porcupine 


Head  Office, 

District 


TORONTO 
Sales    Offices : 
Fort  William 
Regina 
Winnipeg 
Saskatoon 
Calgary 


Edmonton 
Nelson 
Vancouver 
Victoria 
Prince  Rupert 
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Protection 


O-B  Pillar  Insulator 

No.  12454 
75,000-90,000  Volts 


Your  prime  movers  may  be  the  most  approved  design, 
your  generators  efficient,  your  transforming  equipment 
dependable. 

But  all  this  must  be  protected  by  reliable  Insulators. 
For  a  single  insulator  failure  may  make  the  whole  system 
inoperative. 

O-B  Insulators 

have  won  a  splendid  reputation  for  reliability  in  seivice. 

There  are  obvious  reasons — scientific  design,  careful 
manufacture,  rigid  inspection,  exhaustive  tests. 

Pages  282-462  of  Catalog  No.  16  describe  O-B  Pin, 
Suspension,  Strain  and  Station  Insulators  for  every  class 
of  service. 

The  Ohio  Brass  Company 

Mansfield,  Ohio 


We  have  a  large  stock  of  3  phase 
60  cycle 

Pole  Type 
Transformers 


in  our 


Winnipeg  and  Toronto  Stocks  for 
immediate  delivery 

Write  for  our  prices  before  buying 
elsewhere 

Ferranti  Electrical  Company  ^ 
of  Canada,  Limited  ^ 


TORONTO 


MONTREAL 


WINNIPEG 


90  Sherbourne  St.        704  Unity  Bldg.      Farmers' Advocate  BMg. 


6 


THE   ELECTRICAL  NEWS 


March  15,  1917 


Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

1-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 

submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A. 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutler  Company 

Traders  Bank  Building, 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Dldg. 
Indianapolis,  Ind.,  Telephone 
lildg. 

(Hiicago,  Monadnock  Block. 
I'ittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 

Ufe  Bldg. 
ECCLES  &  SMITH  CO. 
Los.  Angeles     San  Francisco 
Portland,  Ore. 


"Excellent 
Servi 


vice 


npHIS  is  the  opinion  of  \ 

a  large  woodworking 
plant  where  an  installation 
of  Lincoln  Motors  has  been 
in  use  for  several  years. 

They  further  say:  "The 
motors  seem  to  stand  up 
in  fine  shape  considering 
the  fact  that  we  are  over- 
loading them  in  a  great  many 
instances  from  20  to  30  per 
cent." 


We  have  similar  endorsements 
from  otiier  big  woodworking  shops 
and  machinery  manufacturers 
whose  opinions  are  worthy  of 
your  consideration. 

Standard  motors  and  spare  parts 
carried  in  stock  at  Toronto. 

Prices  on  request, 

Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office  ' 
311-312  Kent  Building 

TORONTO 
Ontario 
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Reliability  and  Accuracy 

Special  essential  features  in  Meter  Construction: 

No  Strain  Disc, 
Dust  Proof  Cap 
Two  Life  Bearing 
Non  Creeping  Disc, 
Surge  Proof 


Chamberlain  &  Hookham  Meter  Co.,  Ltd. 

243  College  Street,  TORONTO,  ONT. 
61  Albert  Street,    WINNIPEG,  MAN. 

W.  H.  Spencer  &  Co.,  Limited,  340  University  Street 
MONTREAL,  P.Q. 


Experience  in  Meter  Service  is  an 
important  factor.  We  have  special- 
ized on  meters  and  meters  only 
for  34  years. 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction Mo  tor 
and  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire "  machines, 
minimum  incon- 
venience from 
such  breakdowns. 


1000  H.P.  Variable  Speed  Motor  for  Direct  Coupling  to 
Tyre  Rolling  Mill. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada^  Ltd 

Montreal  107-109  Duke  St.,  Toronto 
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Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unity  BIdg. ,  MONTREAL      3402  O.ler  Ave.,  Shaunessy  Heights,  VANCOUVER  B  C 

302  Donalda  Block,  WINNIPEG  '    "  * 

Our  line  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
icai  detects. 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  12"  and  16"  sizes,—  every  fan  is 

ready  for  service  with  10  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 
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ANNOUNCING 


WIREMOLD 


rACTUALl 
SIZE 


'^ACTUALl 
SIZE 


A  New  and  Different  Metal  Molding 

It  does  not  come  apart — the  base  and  capping  being  permanently  assembled  at  the  factory. 

It  "fishes"  like  conduit  and  like  conduit  goes  up  in  one  piece  and  goes  up  to  stay. 

It  is  only  two  wire  size — just  big  enough  for  easy  fishing  of  a  pair  of  1 4's  or  1 2's. 

It  has  a  neutral  tone  enamel  finish  that  blends  with  the  color  of  most  office  walls  and  which 
can  be  easily  painted  when  painting  is  necessary. 

It  is  made  in  ten  foot  lengths  and  each  piece  is  shipped  complete  with  one  coupling — 
another  one  of  the  many  ways  in  which  it  resembles  rigid  conduit. 

It  requires  no  special  tools  for  assembly — just  cut  the  molding  into  the  lengths  required  with 
a  fine  tooth  hacksaw  and  shove  it  on  over  the  couphng  tongues  of  fittings. 
It  has  only  a  few  simple  fittings — all  of  them  standardized  wherever  possible  to  work  with 
things  you  always  have  on  hand,  such  as  sockets  for  example. 

Its  fittings  are  packed  in  small  boxes — not  over  five  fittings  to  a  box  in  any  case,  some  have 
only  one — which  makes  them  easy  to  handle  and  to  buy. 


_»  L 


Fig.  1. 


Figr.  2. 


Fig.  3. 


To  put  up  "Wiremold"  just  shove  a  coupling  into  the  grooves  of  the  capping,  and  screw  it  to  the  wall 
with  a  No.  8  flat  head  wood  screw  as  indicated  in  Fig.  I  above,  start  the  grooves  in  the  next  length  over 
the  edges  of  the  coupling  as  in  Fig.  2  and  close  up  as  in  Fig.  3. 

Simple,  isn't  it  ?  And  the  beautiful  part  of  that  simplicity  is  that  it  applies  to  all  fittings — there  are  no 
small  screws,  clips  or  slots  to  fuss  with,  just  a  shove  and  it  is  done. 

How  is  it  supported  in  the  middle  of  the  length  ?  There  is  a  very  simple  clip  for  that  purpose — you 
will  find  it  in  our  new  pocket  catalogue  if  you  will  ask  for  one.  We  would  like  to  send  it  and  a  sample  of 
Wiremold.    ,Ask  your  jobber  or  write  us. 

Conduits  Company  Limited.  Toronto 

Sole  Agents  for  Canada 
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Fixture  Chain 

for  high  M  class  lighting  units 


McKinnon  Electric  Fixture  Chain  is  used  by 
many  manufacturers  of  artistic,  high-grade  Hght- 
ing  sets.  We  have  developed  our  chain  from 
smooth  drawn  wire,  and  can,  therefore,  put  on  a 
superior  finish  that  lasts.  The  strands  are  first 
copper-plated,  then  nickel-plated,  finally  brass- 
plated,  brushed,  and  lacquered.  Each  strand  of 
chain  finished  in  both  brass  and  steel  is  wrapped 
in  tissue  paper,  to  prevent  marring  the  finish. 

Write  for  our  price  list  and  proposition  on 
your  requirements. 


McKinnon  Chain  Co. 

ST.  CATHARINES,  ONT. 

Agents^ — Duggan  &  Levy,  166  King  St.  W.,  Toronto 


The  fact  that  there  is  a 
difference  in  favor  of 

Tallman 
Fixtures 

is  our  reason  for  adver- 
tising. 

It  is  significant  that  work 
which  formerly  went  to 
large  American  cities  is 
now  coming  to  us. 

This  is  proof  of  the  excellence 
of  our  product. 

AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 

YOU  DON'T  THROW  AWAY 

Economy  Renewable  Cartridge  Fuses 


Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample. fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 

UNITY  BUILDING  -  -  MONTREAL 
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Acme  Brackets 

Hot  Galvanized 


No.  320 


No.  330 


No.  340 

ACME  RACKS  with  SPOOLS 

are  carried  in  stock  and  are  SHIPPED  the  SAME 
DAY  as  orders  are  received. 

Specify  "ACME"  when  Ordering. 
ACME  STAMPING  AND  TOOL  WORKS,  Limited 

HAMILTON,  ONTARIO 

Sheet  Metal  Stampings  of  Every  Description 


SMITH 

HYDRAULIC 
TURBINES 


The  accompanying  illustration  shows  one  of  three 
units,  installed  under  280  feet,  and  each  developing  1,750 
h.p.  and  720  r.p.m. 

The  purchasers  of  this  equipment  write  thus: 

"We  believe  that  you  are  aware  that  we  have  made  here 
a  rather  exceptional  record  for  continuity  of  service.  We 
have  had  three  shut-downs,  totallingr  11  minutes,  due  to 
trouble  in  the  power  house,  in  six  years.  You  will  be  inter- 
ested to  know  that  two  of  the  detentions  were  due  to  elec- 
trical failures  and  one  to  a  governor  failure;  that  there  never 
has  been  a  detention  due  to  a  wheel  failure." 

If  interested,  write  for  Catalog,  addressing  your  request  to 
Department  "N." 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  VAN  EVERY,  Canadian  RepresenUtive 
405  Power  Building  MONTREAL 


\ 
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Made  in  Canada 


Series  and  Potential  Transformers 
Transformers  for  Every  Service 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Office,  N.  W.  Office  and  Warerooms, 

Traders  Bank  Bldg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 
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ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 


MICA 


KENT  BROTHERS 

Kingrston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica. 
Thumb   Trimmed,    Cut   to  Size, 
Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


FOR  SALE 

The  following  Second  Hand  Motors  IN  GOOD  ORDER 

THREE  PHASE,  60  CYCLE,  220  VOLTS 


No. 
1 
2 
1 
2 
1 
2 
2 


No. 

1 

4 

1 

1 

5 

1 
11 

2 

1 

2 

5 

9 

2 

1 

2 

3 


H.P. 
50 
30 
20 
10 

5 
1 


Speed 
.860 
1120 
1120 
1120 
1800 
1800 
1800 


Make 
Westinghouse 


T.  &  H.  E.  Co. 

Westinghouse 


TWO  PHASE,  60  CYCLE,  220  VOLTS 


H.P. 
50 
30 
30 
20 
20 
15 
10 
10 
10 

5 
5 
5 
3 
2 
1 


Speed 
850 
1120 
850 
850 
1120 
1120 
1120 
1800 
1800 
1800 
1800 
1120 
1800 
1800 
1800 
1800 


Make 
Westinghouse 


Can.  Gen.  Elec. 

Toronto  &  Hamilton  Electric 

Westinghouse 

Canadian  General  Electric 
Toronto  &  Hamilton  Electric 
Westinghouse 

Canadian  Crocker  Wheeler 
Westinghouse 


Type 
CCL 


New 
CCL 


Type 
CCL 


CCL 


CCL 
CCL 


1  Auto  Starter— New— C.G.E.,  220  volts,  60  cycle,  3  phase,  75  h.p. 

TRANSFORMERS 
60  CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 
No.         K.W.  Make 
4  25  Westinghouse 

2  75  Canadian  Crocker  Wheeler 
2              50  Westinghouse 

2  40  Packard 

2  5  Packard 

2  5  Pittsburgh 

For  Deliveries  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


"Canadian  Insulators^' 

SUSPENSION  INSULATORS 


No.  194 


No.  189 


No.  557 


WE  CARRY  IN  STOCK  SUSPENSION  INSULATORS  FOR 
EVERY  REQUIREMENT  AND  VOLTAGE 


CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 
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Canadian 
Distributors 

Winnipeg,  Man. 

Federal  Agencies, 

56  Albert  Street, 

Toronto,  Ont. 

Factory  Products,  Ltd., 

220  King  St.  W., 
Central  Electric  Supply  Co., 
36  Adelaide  St.  W., 
Masco  Company,  Ltd., 
91  Queen  St.  East, 

Montreal,  Que. 

Franke,  Levasseur  &  Co., 
150  Craig  St.  W., 

Quebec,  Que. 

Mechanics  Supply  Co., 

80  St.  Paul  St., 


A  Complete  Line 
For  "Fan  Time" 

npHE  Menominee  line  includes  all 
sizes  and  types  of  fans  from 
the  low-priced  8  in.  universal  fans 
up  to  the  more  expensive  Il6  in. 
oscillating  styles. 

It  is  with  pride  that  we  regard  the 
past  record  of  Menominee  fans. 
The  models  for  the  impending 
season  are  fully  up  to  past  stand- 
ards. 

Ask  our  distributors. 

Menominee  Electric 

&  Manufacturing  Co. 

Menominee,  Mich. 
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THE  leader  in  every  industry,  to  maintain  his  lead  must 
safeguard  the  quality  of  his  products.— Rigid  inspection 
and  careful  supervision  are  important  factors. — To  products 
of  iron  and  steel  this  principle  applies  with  tremendous 
force. —  It  means  safety,  security  and  stability. —  We  safe- 
guard the  quality  of  our  products,  believing  quality  will  be 
recognized  long  after  the  price  is  forgotten. 


OUR  customers  must  be  served.  One  of  the  dominating 
factors  in  any  successful  business  is  Service. —  We 
succeed  only  through  the  good  will  and  good  wish  of  the 
people  we  serve. — This  thought  permeates  our  entire  Organ- 
ization, from  the  President  down. — Our  employees  feel  the 
sense  of  responsibility  this  principle  implies ;  and  each  one 
directs  his  efforts  to  maintain  the  high  standard  of  service 
we  aim  to  render. 


THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 
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If  You  Sell, 
Repair  or  Use 
Storage 
Batteries — 

then  you  need  a  Robbins 
&  Myers  Battery-Charging 
Outfit.  It  insures  satisfac- 
tory battery  service,  as  it 
enables  you  to  keep  bat- 
teries fully  charged  at  min- 
imum expense  and  with 
very  little  trouble. 

All  the  attendant  has  to  do 
is  connect  the  batteries  up 
and  push  the  switches  in 
the  motor  and  generator 
circuits   of  the  set.  He 

can  then  forget  about  it  until  the  batteries  are  charged 
and  ready  to  disconnect. 

Three  sizes  are  carried  in  stock — 80,  150,  250  watts,  for 
charging  from  one  to  four  6-volt  batteries  at  a  time.  The 
80  and  150-watt  sets  are  light  in  weight  and  suitable  for 
portable  service. 


All  outfits  can  be  furnished  complete  with  switchboards, 
rheostats,  instruments  and  switches  as  shown  in  the  illus- 
tration, or  they  can  be  furnished  without  the  switchboards 
and  instruments  if  this  is  desired. 

Dealers  and  Jobbers  are  finding  these  outfits  large  and  pro- 
fitable sellers.  Every  garage  and  repair  shop  is  a  live 
prospect. 

Bulletins  and  prices  on  request 


The  Robbins  &  Myers  Co.,  Springfield,  Ohio 


New  York      Philadelphia      Boston      Cincinnati  Cleveland 
Buffalo       St.  Louis       San  Francisco 

CANADIAN  DISTRIBUTORS 


The   Century   Electric  Co. 
Montreal 

La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
St.  John 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Great  West  Electric  Co., 
Winnipeg. 


Chicago 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 

Rogers  Electric  Co.,  Ltd. 
Toronto 


'■1 
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This  casting  was  broken  in  two  pieces 
through  the  center  and  built  up 
by  Oxy-acetylene  Welding. 


Provide  now  for  any  emergency  in  buy- 
ing an 

Oxy-Acetylene 
Welding  Plant 

that  will  enable  you  : 

to  cope  quickly  with  breakdowns 

and  at 

an  enormous  saving  of  time  and  expense 

Broken  or  worn-out  parts  of  machinery 
of  any  size,  and  made  of  any  metal 
whatever,  built  up  "as  good  as  new" 

A  plant  will  also  be  found  of  invaluable  assistance  in 
many  a  metallurgical  construction  proposition. 


LAIR   LIQUIDE  SOCIETY 


TORONTO 


MONTREAL 

Will  supply  all  further  particulars  on  application 


WINNIPEG 


to 

ELECTRIC 

HEATING 
APPLIANCES 


Canadian  Beauty 

Electric  Heating  Appliances 

These  handsome  electric  appliances  are  more 
than  half  sold  for  you,  before  you  place  them  in 
your  stock.  We  have  been  advertising  them  con- 
sistently to  the  Canadian  pviblic  and  our  efforts 
have  had  the  desired  results.  "Canadian  Beauty" 
electric  appliances  will  make  money  for  your 
business.  Write  for  our  latest  catalogue  and 
jjrices.  Watch  for  large  spring  advertising  cam- 
paign.   Order  your  electric  appliances  now. 

Renfrew  Electric  Mfg.  Co.,  Limited 


Renfrew 


Ontario 
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The  Organization  of  Canada's 
Technical  Men 

There  is  one  big  question  before  all  Canadian  engineers 
and  technical  men  to-day — organization.  We  believe  this  fact 
is  generally  recognized  and  admitted. 

Perhaps  no  more  definite  proof  of  the  unsettled  con- 
dition of  engineers'  minds  can  be  found  anywhere  than  in 
the  changes  that  are  now  taking  place  both  in  sentiment  and 
personnel  in  the  Canadian  Society  of  Civil  Engineers.  It  is 
fell  by  a  large  percentage  of  the  members  of  this  society 
that  their  name  is  a  misnomer — either  the  name  must  be 
broadened  to  correspond  more  nearly  with  the  avowed  scope 
of  the  society,  or  the  scope  must  be  narrowed.  This  mat- 
ter is  now  under  discussion  practically  all  over  the  Dominion, 
and  the  very  fact  that  this  discussion  is  long  drawn  out  is 
perhaps  the  best  proof  that  the  solution  is  not  easy. 

It  is  generally  understood  that  primarily  the  Canadian 
Society  of  Civil  Engineers  was  intended  to  include  all  types 
of  engineers.  However,  in  those  days,  electrical,  mechanical, 
chemical  and  mining  engineering  were  merely  in  their  in- 
fancy, and,  this  being  the  case,  the  management  of  the 
parent  society  naturally  devolved  upon  the  civil  engineers 
proper,  who,  as  a  profession,  were  fairly  well  developed  and 
organized.  The  infants  grew  up,  however,  as  infants  will, 
but,  as  often  happens  in  domestic  life,  the  parent  continued 
to  think  of  them  still  as  children  and  failed  to  give  them  a 
proper  voice  in  the  management  of  the  business;  failed  to 


i 

tai<e  them  mto  partnership,  The  inevitable  result  followed — 
the  young  ones  left  home  and  started  up  in  business  for 
tliemselves.  * 

So  to-day  we  have  in  Canada,  in  addition  to  the  parent 
society,  a  number  of  more  specialized  organizations — the 
Canadian  Mining  Institute,  the  Chemical  Society  of  Canada, 
branches  of  the  American  Societies  of  Mechanical  and  Elec- 
trical Engineers,  all  more  or  less  technical  and  eligible,  for 
the  most  part,  for  membership  in  the  parent  society  but 
divorced  from  it  largely  through  lack  of  parental  sympathy 
and  recognition, 

And  now,  at  the  eleventh  hour,  the  parent  seems  inclined 
to  admit  that  he  has  been  a  little  arbitrary,  perhaps,  with 
his  offspring,  and  appears  ready  to  make  overtures.  It  is 
not  evident,  yet,  what  the  result  can  be.  The  younger  so- 
cieties are  well  established  and  growing  rapidly.  They  have 
reached  a  position  of  independence  where  they  can  arbitrate. 
It  is  not,  however,  any  feeling  of  independence  or  resent- 
ment that  causes  them  to  consider,  very  carefully,  any  move- 
ment back  into  the  old  organization.  The  fact  is,  their  aims 
are  different.  It  is  as  if  the  son  of  a  manufacturer  of  machin- 
ery withdrew,  for  some  reason,  from  his  father's  business  and 
started  up  in  the  business  of  manufacturing  shoes,  for  in- 
stance. There  could  never  be  any  inducement  for  this  father 
and  son  to  combine  their  businesses  for  the  reason  that  they 
are  so  entirely  dif?erent,  do  not  dovetail  in  any  way,  and  this 
is  the  attitude,  in  a  sense,  of  many  members  of  the  younger 
Canadian  societies,  when  the  question  of  going  back  into 
the  parent  organization  is  broached. 

*    +  * 

There  seem  to  be  at  least  two  general  courses  that  may 
well  receive  consideration  at  the  present  moment.  The  first 
is  the  change  of  the  name  of  the  C.  S.  C.  E.  by  dropping  the 
word  "civil"  and  so  changing  the  constitution  that  there 
could  be  included,  within  one  big  organization,  civil,  elec- 
trical, mechanical,  mining  and  chemical  sections  on  an  abso- 
lutely equal  basis.  That  wo'uld  presuppose,  of  course,  the 
acceptance  into  membership  in  the  new  society  of  all  the 
members  of  the  various  sections,  and  many  of  these  mem- 
bers are  not  technical  men  in  the  sense  in  which  this" term 
is  usually  accepted.  Would  it  be  possible,  or,  if  possible, 
would  it  be  desirable,  to  so  constitute  any  one  organization 
that  it  would  be  acceptable  to  so  many  varied  interests? 

The  other  suggestion  is  based  on  the  realization  that 
technically  trained  men  have,  to-day,  a  double  interest  in 
life,  the  first — professional-*the  second — hational.  For  strict- 
ly professional  purposes  classification  into  smaller  units 
seems  to  be  the  most  useful  and  effective.  For  national  aims 
the  organization  may  well  include  not  only  engineers  and 
technical  men,  but  all  men  whose  interests  or  instincts  or 
training  bring  them  into  intimate  contact  and  sympathy 
with  technical  men  and  whose  ideals  would  be,  in  general, 
the  same.  This  suggestion,  then,  leads  along  another  line 
of  thought — that  the  present  societies  retain  their  identity 
and  independence  in  all  matters  pertaining  to  their  own  par- 
ticular professional  work,  and  that  a  general  organization, 
including  the  members  of  all  the  independent  societies,  and 
governed  by  a  central  body  including  representatives  from 
all  the  independent  societies,  be  formed  for  national  work 
in  which  all  are  equally  interested. 

It  is  safe  to  say,  we  believe,  that  this  matter  is  receiv- 
ing the  careful  thought  of  the  majority  of  our  various  so- 
cieties to-day,  and  that  they  are  considering  it  with  an  open 
mind.  .A.  conclusion  reached  on  this  basis  will  bring  unity 
of  action.  And  united  action  among  engineers  and  technical 
men  generally  could  solve  for  us  many  of  the  national  prob- 
lems which  clog  our  progress  while  we,  as  yet,  sit  hope- 
less and  helpless. 
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Montreal  Electrical  Luncheon  Club 

A  paper  on  "Electric*  Light  and  Power  Problems  at 
Steam  Railway  Terminals"  was  read  by  Mr.  J.  W.  Hughes, 
electrical  engineer,  eastern  division  C.  P.  R.,  at  the  Montreal 
electrical  luncheon  on  February  28.  Mr.  Hughes  referred  in 
detail  to  the  problems  of  an  electrical  nature  arising  from 
the  introduction  of  methods  for  reducing  operating  costs  of 
steam  and  electric  plants  used  at  terminal  points  on  steam 
railroads.  He  also  stated  that  the  improvements  were  mainly 
obtained  by  the  replacement  of  steam-driven  apparatus  by 
electric  motor  drive.  The  use  of  electric  baggage  and  freight 
trucks  had  proved  economical  and  advantageous.  Great  de- 
velopments had  taken  place  in  the  employment  of  electricity 
for  electric  welding,  cutting  and  patching,  and  for  electric 
clocks,  train  despatching,  elevators,  vacuum  cleaners,  grills, 
and  typewriters.  The  last  section  of  the  paper  dealt  with 
lighting  problems,  particularly  in  roundhouse  and  freight 
and  passenger  yards.  Replying  to  Mr.  Hyde,  who  proposed 
a  vote  of  thanks,  Mr.  Hughes  said  that  as  to  the  use  of 
batteries  in  electric  trucks,  efficiency  was  largely  a  matter  of 
temperature,  and  the  most  important  point  was  to  obtain 
batteries  which,  would  stand  up  to  the  rough  use  received 
by  the  trucks. 


Apportioning  Cost  of  Montreal  Conduits 

Some  time  ago  the  Electrical  Commission  of  Montreal 
brought  in  a  report  distributing  the  assessment  of  the  cost 
of  operation  of  the  underground  conduits  against  the  various 
companies  concerned.  The  Quebec  Public  Utilities  Com- 
mission took  exception  to  this  report,  claiming  that  the  basis 
on  which  these  computations  were  made  was  not  right,  in- 
asmuch as  it  concerned  merely  the  space  occupied,  or  re- 
served, by  the  various  companies,  and  did  not  take  into  con- 
sideration certain  extra  spaces  constructed  by  the  city  in 
anticipation  of  future  development.  The  Quebec  Public 
Utilities  Commission,  therefore,  decided  that  the  matter 
should  be  referred  back  to  the  Electrical  Commission  for  a 
revision  of  assessments,  these  to  be  fixed  in  such  a  way  that 
all  th£  users  of  the  system  should  bear  their  proportion  of 
the  cost  of  the  entire  system.  The  Court  of  Appeals,  to 
which  the  matter  was  referred  by  the  companies,  ha§  now 
rendered  judgment  confirming  the  decision  of  the  Quebec 
Public  Utilities  Commission. 


Electric  Trucks  Master  Blizzard 

New  York  City,  on  February  5th,  1917,  experienced  a 
very  severe  blizzard.  A  fifty-mile  gale  accompanied  the 
heavy  snowfall,  and  traffic  was  badly  affected  throughout  the 
city.  The  poor  horse  was  literally  "snowed  under."  The 
American  Express  Company,  which  operates  245  electric 
trucks  and  259  gasoline  trucks  in  the  city,  on  this  stormy 
day  had  forty-six  trouble  calls  from  their  motor  trucks. 
Six  of  these  calls  were  from  "electrics,"  and  forty  were  from 
disabled  gasoline  trucks.  It  was  necessary  to  tow  in  two 
of  the  electric  trucks,  and  fourteen  of  the  gas  cars.  This 
creditable  showing  of  the  "electric"  is  only  one  of  the  good 
reasons  why  express  companies  are  using  electric  trucks 
in  large  quantities.  The  almost  absolute  dependability  of 
the  electric  truck  puts  it  foremost  in  the  handling  of  ex- 
press, as  well  as  in  many  other  businesses  requiring  depend- 
able transportation  facilities.  Comparative  operating  costs 
have  proven  the  economy  and  efficiency  of  the  "electric"  in 
delivery  work,  and  these  are  as  great  assets  as  its  depend- 
ability. The  electric  commercial  vehicle  has  made  rapid 
strides  during  the  last  few  years,  and  is  becoming  more  and 
more  a  factor  in  city  transportation. 


Cedars  Rapids  Extensions 

Plans  liave  been  ■  prepared  for  the  installation  of  addi- 
tional units  at  the  Cedars  Rapids  plant  of  the  Civic  Invest- 
ment and  Industrial  Company,  which  is  later  to  be  officially 
known  as  the  Montreal  Light,  Heat  and  Power  Consolida- 
tion. The  present  generating  plant  consists  of  ten  10,000 
kv.a.,  6600  volt,  3  phase,  60  cycle,  vertical  water-driven  units 
with  1250  kv.a.,  2300  volt,  3  phase,  vertical  exciter  units.  The 
demand  for  power  continues  to  -be  very  active,  and  the  erec- 
tion of,  and  addition  to,  other  munition  factories  will  in- 
crease this  demand.  The  two  new  units  will  be  10,000  kv.a. 
capacity  each,  and  the  contracts  for  the  turbines  have  been 
let  to  the  I.  P.  Morris  .Company.  The  entire  substructure 
work  will  be  carried  out  by  Fraser,  Brace  &  Company. 


Personal  Mention 

Mr.  M.  Leighton  Wade,  for  the  past  two  years  electrical 
superintendent  at  Duncan,  B.C.,  has  resigned,  and  will  re- 
enter the  plant  construction  field.  Mr.  Wade  received  his 
training  at  McGill,  and  is  an  experienced  construction  engi- 
neer in  hydraulic,  electrical  and  Diesel  engine  work. 

.  Mr.  R.  H.  Starr  has  severed  his  connections  with  the  en- 
gineering staff  of  the  Toronto  Hydro  Electric  System,  and 
has  accepted  a  position  as  sales  engineer  with  the  Toronto 
sales  office  of  the  Moloney  Electric  Company  of  Canada,  Ltd. 

Mr.  Fraser  S.  Keith,  editor  of  "Construction,"  has  been 
appointed  secretary  of  the  Canadian  Society  of  Civil  Engi- 
neers, following  the  resignation  of  Professor  C.  H.  McLeod. 


Mr.  Fraser  S.  Keith. 

« 

Mr.  Keith  is  a  graduate  of  the  Faculty  of  Applied  Science  of 
McGill  University  (1903)  and  has  since  had  a  varied  experi- 
ence that  will  make  for  greater  efficiency  in  his  new  posi- 
tion. For  a  time  he  was  demonstrator  in  electrical  engineer- 
ing in  his  alma  mater  and  later  became  engaged  in  technical 
editorial  work.  Between  times  he  has  spent  several  years  in 
the  west  in  the  manufacturing  of  concrete  materials  and  in 
concrete  construction  work. 


The  city  council  of  Kitchener,  Ont.,  have  decided  to  cut 
down  the  street  lighting  by  400  lamps,  which  will  effect  a  sav- 
ing of  $2,000  a  year. 
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The  Art  of  Efficient  Train  Lighting 

Rapid  Progress  in  Recent  Years— The  Unit  Method  Most  Popular— The  Function  of 
the  Storage  Battery  and  Description  of  the  Various  Types  Used- 
Generator  Regulation  a  Difficult  Problem 

By  A.  C.  Turtle* 


The  most  popular  method  of  lighting  passenger  equip- 
ment today  is  the  unit  method,  in  which  each  coach  is 
equipped  with  its  own  generator,  storage  system,  and  auto- 
matic switchboard.  This  method  is  most  easily  adapted  for 
general  service  conditions  under  which  the  average  railroad 
operates.  It  admits  of  flexible  operation,  in  this,  that  trains 
can  be  run  en-bloc,  and  at  the  same  time  coaches  can  be 
detached  for  branch- service,  and  be  also  run  independently 
on  any  railroad  without  interference  with  the  lighting  equip- 
ment. Where  the  head  end  system  is  used  this  flexibility 
is  abandoned,  owing  to  the  necessity  of  having  a  dynamo 
car  on  all  trains  on  which  these  cars  are  liable  to  be  used. 


difficult  and  important  proposition.  For  instance,  the  rela- 
tion of  constant  voltage  to  cost  and  service  is  embodied 
in  the  following: — With  a  delivered  voltage  three  per  cent, 
below  the  rated  voltage  of  the  lamps  the  available  candle- 
power  of  the  lamps  drops  ten  per  cent.  If  the  voltage  drops 
five  per  cent,  the  candlepower  drops  eighteen  per  cent.  The 
relation  of  cost  comes  in  the  fact  that  when  the  voltage 
on  the  lamps  is  three  per  cent,  above  normal  the  life  of  the 
lamp  is  reduced  33  per  cent.,  and  if  the  voltage  is  5  per  cent, 
above  normal  the  life  is  reduced  approximately  50  per  cent. 
It  is  subject  to  difficulties  in  operation  that  the  central  sta- 
tion does  not  experience.    The  central  station  usually  has 


A.S  very  few  railroads  are  using  this  system  the  drawback  on  only  one  factor  deterrent  to  even  voltage,  and  that  would 

interchanging  is  easily  seen,  especially  when  the  head  end  be  changing  load,  other  irregularities,  such  as  the  power 

system  is  run  at  60  volts,  and  the  unit  system  is  run  at  30  factor,  voltage  drop,  etc.,  being  chiefly  a  matter  of  design, 

volts     I  should  mention  here  that  this  method  is  only  in  The  changing  load  is  taken  care  of  by  attendants,  automatic 

use  at  the  present  time  to  the  extent  of  two  per  cent,  of  regulators,   and   additional   power   that   can   be   thrown  in 

the  systems  in  use.  when  the  changes  in  load  occur.    All  this,  of  course,  occurs 

A  stand-by  battery  is  usually  installed  with  all  forms  of  at  known  intervals, 

car  lighting,  including  the  head  end  system.    These  are  kept  ^^.^j^  ^^j^  lighted  cars  the  load  is  liable  to  change  at 

in  charged  condition  by  means  of  the  generator  unit  that  ^^^^  ^.^^^^       circuits  are  switched  on  and  off  indiscriminately 

is  part  of  the  equipment.    In  the  head  end  system  there  are,  ^j^^  porters  in  charge.    The  speed  of  a  dynamo  is  liable 


practically  three  different  methods  in  use  of  applying  this 
apparatus. 

The  first  has  the  lamp  load  between  one  negative  and 
the  common  positive  line,  and  the  batteries  between  the 
other  negative  line  and  the  common  positive.  The  two 
negatives  and  one  common  positive  compose  the  train  line 
which  runs  throughout  the  train.  Rheostats,  of  which  a 
unit  is  usually  allowed,  for  every  car,  are  placed  in  the 


to  change  according  to  the  speed  of  the  train,  which  may  be 
anything  between  15  and  90  miles  per  h-our,  and  it  is  also 
subject  to  stopping  and  starting  every  fifteen  or  twenty 
minutes.  In  addition  to  this  the  condition  of  charge  of  the 
batteries  may  mean  charging  rate  of  from  nil  to  fifty  amperes 
from  the  dynamo,  which  also  has  a  regulation  disturbing 
effect.  In  the  consideration  of  the  size,  of  this  equipment, 
and  the  amount  of  running  attention  it  receives,  it  is  very 


dynamo  car  to  control  the  voltage  of  the  lamp  load.    This     eyi^ent  that  some  unique  method  of  regulating  is  necessary 


allows  the  generator  voltage  to  be  brought  to  80  volts  or  so 
when  charging  the  battery  line,  on  the  60  volt  system  without 
disturbing  the  lamp  voltage. 

The  second  method  is  an  arrangement  which  provides 
for  the  splitting  up  of  the  batteries  into  two  halves,  and 
charging  them  in  parallel  across  the  train  line  with  adjust- 
ing resistances  varying  the  charging  current  as  would  be 
found  necessary.  The  adjusting  resistances  are  usually  sep- 
arate on  each  battery  equipped  car,  instead  of  as  in  the 
previous  case  being  in  the  dynamo  car.  The  batteries  are 
charged  at  midnight  when  the  lamp  load  is  mostly  of¥. 

In  the  third  system  a  lamp  regulator  is  applied  to  each 
car,  which  will  take  care  of  30  per  cent,  rise  in  voltage,  thus 
enabling  the  batteries  to  be  kept  in  constant  full  charge  while 
the  train  is  in  service.  The  battery,  of  course,  is  in  series, 
and  owing  to  the  lamp  regulator  system  can  be  charged  at 
any  period  of  the  night,  such  as  at  the  terminals  or  stations 
where  steam  can  be  spared  from  the  engine. 

The  Axle  Lighted  System 
In  going  back  to  the  axle  lighted  system,  which  is  in 
universal  use,  we  are  to  consider  three  vital  necessities  in 
the  design  of  such,  first,  the  lamp  regulation;  secondly,  the 
battery,  its  type,  capacity,  etc.,  and  thirdly,  the  dynamo  and 
its  essential  regulation  and  polarity.  I  will  now  take  up 
these  items  separately  and  mention  the  difficulties  to  be 
overcome. 

The  lamp   regulation  on  axle  lighted   equipment  is  a 
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On  most  of  the  American  systems  the  lamp  regulation  is 
taken  care  of  by  a  separate  automatic  device.  This  may  be 
a  voltage  solenoid  acting  through  a  system  of  levers  on  a 
group  of  carbon  plates  in  series  with  the  main  lamp  cir- 
cuit. This  is  now  one  of  the  most  popular  methods.  In 
some  cases  it  is  a  device  known  as  the  Kennedy  regulator, 
which  is  made  up  of  constant  speed  motor,  which  when 
certain  voltage  and  current  solenoid  operate,  it  in  turn, 
actuates  through  an  arrangement  of  clutches  and  springs, 
two  rheostats,  one  of  which  regulates,  the  dynamo  field,  and 
the  other  the  lamp  circuit.  Other  systems  use  a  regulating 
battery,  on  a  double  battery  system,  for  operating  the  lamps, 
and  in  other  cases,  resistances  are  used  in  conjunction  with 
automatic  switches  controlled  either  by  governor  actuated 
mechanical  gear,  or  by  voltage  and  solenoid  relays,  etc. 

The  Battery 

The  battery  capacity  is  also  an  important  consideration 
and  is  governed  by  the  number  of  lamps  and  other  current 
consuming  apparatus  in  the  car,  by  the  system  to  be  used, 
and  the  kind  of  service  to  which  these  cars  are  to  be  put. 
It  may  be  anything  from  200  to  1,000  ampere  hour  capacity, 
in  conjunction  with  the  above  requirements,  and  it  is  es- 
sentially the  heart  of  the  system. 

I  will  now  go  into  the  different  types  of  cells  used.  The 
Plante  or  plain  ribbed  pure  lead  plate,  the  Faure  pasted 
type,  and  the  semi-Plante,  which  is  a  combination  of  the 
above  two  types,  as  the  name  implies,  and  also  the  Edison 
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nickel  iron  cells,  all  of  which  are  in  general  use  for  pur- 
poses of  storage  on  train  lighting  equipments. 

A  brief  description  of  the  composition  and  manufacture 
of  these  types  will  be  in  line  in  order  to  compare  the  differ- 
ent merits  of  each.    I  will  start  with  the  Plante  plate  type. 

The  Plante  Cell 

The  positive  element  of  this  cell  is  made  up  of  pure 
lead,  which,  in  order  to  provide  the  necessary  surface  capa- 
city, is  ribbed  by  means  of  a  machine  made  up  of  steel  discs, 
which  revolves  over  the  pure  lead  under  pressure.  This 
action  raises  ribs  in  the  lead  about  35. to  the  inch.  After  this 
the  plates  are  joined  together  by  means  of  a  bridge,  and  a 
connector  lug  is  finally  burned  on.  The  necessary  number 
of  plates  to  be  assembled  is  governed  by  the  capacity  of  the 
cells  for  which  they  are  to  be  used. 

The  negative  elements,  up  to  this  point,  follow  the  same 
manufacture,  and  an  additional  plate  is  always  allowed  to 
the  negative  element,  thus  allowing  for  the  shrinkage  of 
capacity  inherent  to  the  negative  element,  after  it  has  been 
in  service  a  while.  The  assembled  plates  or  elements  are 
treated  in  an  electrolytic  bath,  which,  on  the  positive  plate, 
produces  the  lead  peroxide,  and  in  the  negative  plate  pro- 
duces a  spongy  formation  of  lead.  I  note  that  up  to  the 
present,  while  many  interesting  theories  of  the  chemical 
analysis  of  this  spongy  lead  formation  have  been  advanced, 
it  has  not  been  definitely  settled  as  to  its  composition.  When 
the  two  elements  are  complete  they  are  assembled  with 
hard  rubber  separators,  also  side  and  end  sheets,  to  keep 
them  from  direct  contact  with  each  other  and  the  box  lining. 
They  are  then  inserted  in  the  containing  box  in  which  the 
porcelain  or  wood  cradle  has  previously  been  placed.  This 
cradle  serves  to  keep  the  element  busses  clear  of  the  op- 
posite plate  top,  and  also  to  allow  the  sediment  to  accumulate 
at  the  bottom  of  the  cell  without  shorting  the  elements  to- 
gether. The  electrolyte,  consisting  of  diluted  sulphuric  acid, 
of  the  correct  analysis,  is  then  added,  after  which  the  final 
period  of  charging  is  completed.  They  are  then  ready  for 
service. 

The  Faure  or  Pasted  Plates 

With  Faure  or  pasted  plates  the  positives  are  built  up 
with  animonious  lead  grids  of  various  styles  and  construc- 
tion. A  great  many  claims  of  superiority  are  made  by  dif- 
ferent manufacturers  in  connection  with  the  various  forms  of 
these  grids,  and  some  are  decidedly  meritorious.  A  paste  of 
oxide  of  lead,  PbO  is  made  up  with  a  binder  and  pasted  into 
the  grids,  and  the  whole  is  then  placed  under  pressure  until 
the  paste  is  hard  and  dry.  In  doing  this  the  plates  are  set  in 
tiers  with  heavy  blotting  paper  or  thick  flannel  placed  between 
them.  The  negative  paste  is  oxide  of  lead,  PbaOi,  before  the 
electrolyte  and  charging  has  been  added  and  completed. 
European  practice  is  to  make  the  positive  plate  in  Plante 
form,  and  the  negative  in  Faure  or  pasted  form. 

There  is  one  point  that  I  might  mention,  and  it  is  the 
practice  of  some  railroads  of  only  putting  side  rubber  sheets 
and  not  end  sheets  between  the  box  linings  and  the  elements. 
This  leaves  the  end  and  negative  plates  in  direct  contact 
with  the  lead  lining,  which  in  turn  causes  the  lining  to  be- 
come part  of  the  negative  element.  This  would  explain 
the  number  of  leaking  cells  where  such  a  method  was  used 
as  the  constant  chemical  action  would  tend  to  make  the  lead 
lining  porous  and  spongy. 

These  troubles  arc  further  augmented  by  grounds  in 
which  the  current,  making  circuit  through  the  lead  lining, 
boxes  and  outside  framing,  produces  the  same  effect  on  the 
lining  of  the  cells. 

Frequent  inspection  and  testing  is  the  best  safeguard 
against  such  troubles. 

The  Semi-Plante  is  a  combination  of  the  two  types  in 


which  the  negative  element  is  in  pasted  form,  and  the  posi- 
tive element  is  of  a  base  made  up  similar  to  the  Plante  plate, 
but  with  the  ribbed  portions  having  the  ribs  of  about  five  to 
the  inch.  These  ribs  are  pasted  with  oxide  of  lead  in  the 
usual  way.  It  is  claimed  that  the  base  takes  the  place  of 
the  paste  lost  in  the  form  of  sediment  during  the  life  of  the 
cell.  The  positive  plate  then  becomes  of  Plante  form,  al- 
though of  much  less  cajsacity. 

The  Edison 

Lastly,  the  Edison  cell,  which  is  of  a  very  distinct  de- 
sign. The  negative  element  is  of  flake  iron  or  iron  oxide, 
contained  in  rectangular  pockets  of  perforated  nickel  steel, 
fitted  into  a  nickel  steel  grid.  Thie  manufacture  of  the  posi- 
tive plate  is  very  interesting,  and  worth  mentioning  here. 
The  flake  nickel  that  is  in  the  tubes  is  formed  by  plating  al- 
ternately thin  sheets  of  copper  and  nickel  together  until  a 
composite  sheet  of  about  1/100"  is  formed,  consisting  of 
250  layers  of  nickel  and  copper  alternately  deposited.  A 
machine  cuts  this  sheet  into  1/16"  squares.  The  copper  is 
then  dissolved  from  the  squares  in  a  bath  which  leaves  the 
nickel  flakes  intact.  This  mass  of  nickel  is  given  a  finishing 
bath  in  order  to  remove  all  traces  of  the  solution  and  cop- 
per. It  then  has  the  appearance  of  a  pile  of  clean  snow. 
The  nickel  hydrate  and  nickel  flake  is  then  assembled  in 
layers  inside  the  peroforated  tubes,  one  tube  usually  con- 
taining around  three  hundred  layers  of  each.  The  flake  nickel 
in  this  case  acts  as  a  conductor  between  the  nickel  hydrate 
and  the  grids,  and  therefore  is  laid  in  very  regular  layers. 
The  tubes  are  reinforced  with  seamless  bands  at  intervals, 
which  prevent  excessive  expansion  of  the  active  material  or 
nickle  hydrate  which  would  have  a  tendency  otherwise  to 
loosen  its  electrical  contact.  The  electrolye  is  21  per  cent, 
of  caustic  potash  solution,  with  a  small  amount  of  lithium 
hydroxide  added. 

Battery  Characteristics 

The  characteristics  of  the  different  types  of  cells  are 
worth  comparing;  in  fact,  it  is  with  that  idea  in  view  that 
I  have  mentioned  these  constructional  details. 

We  all  know  that  the  storage  of  electricity  is  only  the 
development  of  an  unbalanced  chemical  state,  which,  in  its 
reversion  back  to  normal,  produces  energy  in  a  certain  ratio 
to  the  amount  of  energy  consumed  in  bringing  about  this 
state;  therefore,  the  ideal  method  of  doing  this  would  be 
embodied  in  the  Edison  cell,  in  which  the  active  elements 
are  contained  in  such  a  way  as  to  allow  for  expansion  and 
contraction  in  charging  and  discharging,  and  also  allows  the 
interdeposition  of  the  active  materials  to  go  on  undisturbed 
by  a  loss  of  capacity  due  to  settlement  of  active  material  at 
the  bottom  of  the  cells,  a  fault  very  much  in  evidence  in  lead 
cells. 

The  composition  of  lead  cells;  that  is,  oxide  of  lead, 
active  material,  antimony  or  pure  lead,  frame,  and  sulphuric 
acid  electrolyte,  are  such  that  no  satisfactory  construction 
has  been  found  available  for  the  active  materials,  and  in 
default  of  this,  the  active  materials  have  been  made  up  in 
blocks  or  buttons,  and  pressed  between  different  types  of  grid 
construction.  In  some  cases  the  active  materials  have  simply 
been  pasted  on  a  corrugated  frame,  as  in  the  semi-Plante. 
As  the  active  materials  have  expanded  or  contracted,  sur- 
face contact  on  the  grids  or  frames  has  been  interfered  with, 
and  by  this  constant  motion  loosened  those  active  materials, 
thus  resulting  in  an  extra  large  amount  of  sediment  or  mud 
at  the  base  of  the  cell  boxes  than  should  be.  We  should  , 
note  that  the  mud  cellar  or  cradle  of  the  Edison  cell  is  only 
one-third  the  height  of  the  cradle  used  in  typical  lead  cells. 
This  is,  therefore,  a  point  of  superiority  on  the  part  of  Edi- 
son cells,  and  also  a  reason  for  the  long  life  of  these  cells, 
wiiich,  in  tests  shown  by  the  manufacturers,  have  given  a  life 
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of  1.100  complete  cycles,  and  still  show  a  capacity  of  10  per 
cent,  above  normal  rating.  With  lead  cells  the  capacity  would 
have  decreased  possibly  30  per  cent.  In  short,  the  absence 
of  active  material  deposit  in  the  base  of  Edison  cells  as 
against  the  large  amount  that  collects  in  the  base  of  lead 
cells  is  really  the  chief  advantage  gained  in  the  use  of  Edison 
cells. 

One  of  the  chief  American  concerns  manufacturing  lead 
cells  have  evidently  realized  this,  and  have  therefore  increased 
the  depth  of  the  cradle  used  in  their  lead  cells,  thus  pro- 
longing the  time  or  service  obtained  from  the  cells  between 
overhauling;  in  other  words,  increasing  this  service  from  nine 
months  to  two  years. 

The  inefficiency  of  Edison  cells  would  not  be  of  much 
account  in  train  lighting,  though  a  serious  proposition  where 
a  charging  current  was  purchased.  They  are  more  rugged, 
and  will  stand  discharge  without  ill  effects,  also  excessive 
overcharge  rates,  providing  that  excessive  temperatures  are 
avoided.  However,  if  we  required  an  especially  heavy  dis- 
charge rate  the  notable  light  weight  would  disappear  on 
account  of  the  low  discharge  voltage  of  the  cells  as  com- 
pared to  the  discharge  voltages  on  lead  cells. 

In  summing  up  it  is  questionable  as  to  whether  the  value 
of  the  Edison  cells  is,  as  some  authorities  quote,  superior 
for  train  lighting,  by  reason  of  the  foregoing;  also  because 
the  price  of  Edison  cells  is  almost  double  that  of  lead  cells 
for  the  same  capacity.  They  are  not  well  adapted  for  high 
rates  of  discharge  unless  the  change  in  voltage  is  of  no  ac- 
count, and  are  not  capable  of  retaining  their  charged  con- 
dition for  long  periods  owing  to  their  constant  gassing  and 
internal  action.  It  has  been  quoted  that  Edison  cells  do 
not  need  the  care  that  lead  cells  require.  This  is  true  to  a 
certain  extent,  as  far  as  the  bi-yearly  washing  and  overhaul- 
ing and  the  repairing  is  concerned,  but  not  as  far  as  the 
general  maintenan-ce  is  concerned.  The  maintenance  of  the 
Edison  cells  requires  distilled  water  to  be  added  every  trip 
owing  to  the  constant  gassing  and  internal  action  and  the 
electrolyte  must  be  changed  every  six  months,  on  account  of 
the  evaporation  and  the  carbon  dioxide  absorbing  powers  of 
the  electrolyte,  which  would  otherwise  reduce  the  capacity 
of  the  plates  temporarily,  and  permanently  if  not  watched. 

On  our  own  system  the  voltage  of  the  lamps  is  depend- 
ent to  a  certain  extent  on  the  voltage  of  the  cells.  Edison 
cells  result  in  a  large  variation  of  the  brilliancy  of  the  light- 
ing. For  instance,  on  one  30  volt  car  under  test  I  got  a 
reading  of  37  volts  with  only  the  kitchen  circuits  in  use,  with 
the  cells  fully  charged.  It  is  interesting  to  note  with  the 
above,  that  on  the  full  five-hour  discharge  rate  on  this  car 
the  voltages  would  vary  from  28  to  35.75  volts. 

The  Dynamo  and  Its  Regulation 

The  third  point  to  be  emphasized  is  the  dynamo  and  its 
regulation  and  polarity.  The  dynamos  in  car  lighting  are 
in  a  most  hazardous  position  and  exposed  to  attack  by  the 
elements,  dust,  water,  snow,  ice  and  flying  debris  of  the  road 
bed,  while  the  mechanical  shock  and  vibration  is  excessive  be- 
yond anything  to  which  a  stationery  generator  is  subjected. 
To  cope  successfully  with  these  adverse  conditions  the 
dynamo  must  be  proof  against  all  of  these  disturbing  and 
destructive  factors,  and  in  order  to  render  it  capable  of 
operating  equally  well,  no  matter  which  direction,  requires  a 
-special  design  and  construction,  and  imposes  upon  the  en- 
-;ineer  a  mechanical  as  well  as  electrical  problem.  \'ery  few. 
'lutside  of  the  profession,  understand  what  is  involved  in 
this,  and  I  believe  that  axle  generators  are  more  carefully 
designed  and  perfected  than  most  classes  of  generating  nia- 
chinery. 

Two  general  methods  of  supporting  the  dynamo  are  in 


use,  and  these,  to  a  certain  extent,  were  suited  to  the  type  of 
coaches  and  service  on  which  they  were  first  used,  and  there- 
fore have  been  adapted  to  the  present  type  of  equipment. 

The  Body-Hung  Generator 

The  body-hung  generator  idea  originated  in  England 
with  the  Stone  system,  and  was  adapted  to  equipment  of 
that  date  on  which  the  wheel  truck  or  bogies  were  solid  with 
the  car  body,  and  therefore  the  shaft  of  dynamo  was  always 
in  line  with  the  axle  of  the  wheels  on  which  the  driving 
pulley  was  fastened.  This  method  is  still  being  adhered  to, 
even  with  the  use  of  six-wheeled  trucks  on  long  base  cars, 
and  has  successfully  competed  with  other  methods  of  hang- 
ing; in  fact,  most  of  the  American  systems  are  now  adopt- 
ing it. 

The  Truck-Hung  Generator 

The  truck^hung  generator  is  practically  of  American  or- 
igin. In  this  we  have  a  direct  and  unchanging  drive,  no 
matter  what  curve  the  car  may  be  travelling  on;  nevertheless, 
while  it  would  appear  to  be  the  better  method  of  the  two, 
it  is  becoming  a  question  of  dissension  among  our  lighting 
engineers.  Advantages  claimed  for  the  body-hung  machine 
are  that  it  saves  sixty  per  cent,  of  the  weight  and  rigging, 
etc.,  over  a  truck-suspended  dynamo.  The  truck  is  eased  of 
1300  per  cent,  of  overbalancing  weight.  There  is  more  clear- 
ance between  truck  sills  and  brake  beams  for  the  belt.  The 
generator  is  higher  up  from  the  track  sills,  and  it  is  easier 
to  install  or  change. 

Statistical  data,  so  far,  is  not  reliable  enough  to  form  any 
accurate  idea  as  to  the  permanent  advantage  of  either,  as,  at 
present,  the  chief  body  suspended  type  is  made  by  the  Stone 
Company,  and  they  use  a  slipping  belt  method  of  regulation, 
which,  of  course,  is  different  to  any  other  method,  although 
l)elt  mileages  compare  very  favorably  with'other  types,  being 
nearly  double  the  averages  taken  from  28  different  railways. 

Regulation 

The  dynamo  current  regulation  of  these  different  sys- 
tems is  controlled  in  various  ways.  The  slipping  belt  has 
the  dynamo  himg  on  a  fulcrum  pin,  with  its  weight  distri- 
buted between  this  pin  and  the  belt.  This  system  is  in  use 
to  a  great  extent  in  Europe,  India,  Australia,  and  Canada, 
and  is  the  pioneer  of  electric  train  lighting  systems;  in  fact, 
was  tried  out  in  September  of  1895  on  the  Great  Northern 
Railway  in  Ireland.  This  system  resolves  itself  into  a  con- 
stant torque  system,  and  not  merely  into  a  constant  current 
system,  as  nearly  all  other  types  do.  By  this  I  mean,  that 
the  current  output  would  be  constant  only  within  certain 
limits,  (as  the  battery  charging  rate  would  be  high  within 
those  limits,  were  the  battery  almost  completely  discharged, 
and  low,)  if  the  battery  were  fully  charged.  This,  of  course, 
is  a  very  favorable  advantage.  We  should  note  that  the 
dynamo  begins  to  slip  at  a  certain  predetermined  speed  and 
does  not  increase  its  speed  above  that,  no  matter  what  the 
train  speed  may  be. 

In  other  cases  the  dynamo  regulation  is  effected  by  an 
arrangement  of  governor  gears,  which  force  the  dynamo 
armature  out  of  the  magnetic  field  as  the  speed  of  the  ma- 
chine increases. 

Again,  in  other  forms,  it  is  taken  care  of  by  using  a 
differential  field  winding  on  the  dynamo,  in  conjunction  with 
the  shunt  field  resistance,  which  is  adjusted  by  the  governor 
gear  on  the  dynamo. 

A  very  popular  method  is  to  control  the  dynamo  cur- 
rent by  using  a  system  of  carbon  plates  in  series  with  the 
field,  which  varies  in  resistance  according  to  the  contact 
pressure  on  them.  This  pressure  is  provided  by  means  of  cur- 
rent and  voltage  solenoids,  which  operate  cores  of  iron  con- 
nected through  a  system  of  levers  to  the  carbon  plates. 
The  current  cell  adjusts  the   held  rlieostat.  which   is  em- 
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bodied  in  the  carbon  plates  so  that  constant  current  is  de- 
livered until  the  batteries  are  fully  charged.  Then  the  volt- 
age coil  still  further  reduces  the  pressure  on  the  carbon 
plates  which  in  turn  weakens  the  field,  reducing  the  charging 
voltage  enough  so  that  the  batteries  are  floating  on  the 
generator  circuit.  This  movement  is  given  the  necessary  re- 
tardation by  means  of  air  dashpots,  located  on  the  panel. 
This  method  is  used  by  the  Safety  Car  "Heating  &  Lighting 
Co.,  the  United  States  Lighting  Co.,  and  the  Consolidated 
Lighting  &  Heating  Co. 

The  Mather  &  Piatt  Method 

Another  method  of  which  mention  should  be  made  is 
seen  in  the  Mather  &  Piatt  system,  which  requires  a  rather 
drawn  out  explanation.  This  dynamo,  the  principle  of  which 
is  the  invention  of  .  Dr.  Rosenberg,  was  used  extensively  in 
Germany,  but  has  since  given  place  to  a  certain  extent  to  the 
X)ick  system,  and  also  to  a  certain  extent  in  America,  in 
a  modified  form,  which  is  put  up  by  the  Electric  Storage 
Battery  Co.  The  field  is  shunt  wound  and  of  few  ampere 
turns.  The  armature  is  drum  wound.  The  two  brushes 
that  would  carry  the  current  in  a  typical  armature  are  short 
circuited,  while  another  pair  at  right  angles  to  the  short 
circuited  brushes  carry  the  load.  The  short  circuited  arma- 
ture conductors  revolving  in  the  shunt  field  produce  a  sec- 
ondary field  at  right  angles  to  the  shunt  field.  This  sec- 
ondary field  circulates  through  the  tips  of  pole  pieces  and 
through  the  armature.  The  brushes  carrying  the  load,  there- 
fore, obtain  their  current  from  the  conductors  passing  through 
this  secondary  field,  and  these  conductors  in  turn  produce 
a  flux  exactly  in  opposition  to  the  primary  shunt  field  flux. 
This  opposing  flux  we  will  call  the  load  flux  in  order  to 
make  the  explanation  simpler.  The  primary  or  shunt  field 
ampere  turns  are  10  per  cent,  more  numerous  than  the  sec- 
ondary flux  producing  ampere  turns  on  the  armature;  there- 
fore, the  dynamo  could  not  deliver  more  than  a  certain  cur- 
rent, whether  running  at  high  speed  or  supplying  nearly  dis- 
charged batteries,  because  the  load  flux  would  always  op- 
pose the  primary  flux  in  proportion  to  its  current.  In  actual 
tests  very  little  change  in  the  voltage  is  experienced  from 
21  to  65  miles  per  hour. 

The  Rosenberg  generator  used  in  the  Electric  Storage 
Battery  Company's  system  has  been  slightly  re-designed  and 
equipped  with  a  compound  field  winding.  In  this  case  con- 
stant voltage  of  constant  current  is  the  objective. 

The  Polarity  of  the  Dynamo 

The  polarity  of  the  dynamo  is  the  next  important  ques- 
tion, and  is  subject  to  the  polarity  of  the  cells,  and  also  to 
direction  of  the  train;  that  is,  the  polarity  must  be  the  same 
at  the  battery  terminals,  no  matter  the  direction  of  rotation 
of  the  dynamo.  In  some  cases  this  is  effected  by  a  switch 
on  the  governor  gear,  which  automatically  polarizes  the 
field,  so  that  the  resultant  armature  current  will  be  in  cor- 
rect relation  to  the  cells  when  the  dynamo  cuts  in.  I  should 
also  mention  that  in  almost  all  systems  the  dynamo  cuts  in 
the  circuit  when  its  e.m.f.,  or  voltage  value  is  equal  to  the 
fully  charged  value  of  the  voltage  of  the  storage  cells. 
Another  method  is  to  have  the  commutator  brushes  placed 
on  a  rocker  arm  in  special  ball  bearings,  so  that  the  friction 
between  the  commutator  and  the  brush  mechanism  is  suffi- 
cient to  move  the  positive  brushes  from  the  positive  posi- 
tion of  the  dynamo  going  one  way,  to  the  stops  on  the  posi- 
tive position  of  the  brushes  going  the  other  way,  and,  there- 
fore, only  the  dynamo  itself  changes  its  polarity.  In  the 
Rosenberg  dynamo  the  polarity  at  the  brush  terminals  is 
constant  no  matter  wliicli  direction  tiic  arnialiirc  might  be 
rotating. 

The  cost  of  installing  gas  or  electric  lighting  varies  con- 
siderably, accorfling  to  the  system  used,  Init,  generally  speak- 


ing, an  electrical  installation  costs  from  50  to  150  per  cent, 
more  than  a  gas  installation,  i.e.,  taking  the  installation  of 
each  as  being  of  equal  candle  power,  etc.  However,  the  ad- 
vantage of  electrical  application  of  coach  lighting  is  certainly 
superior  in  this,  the  lighting  units  can  be  applied  to  better 
advantage,  such  as  the  upper  and  lower  berth  lights,  reading 
lights,  etc.,  and,  owing  to  the  better  application,  lack  of 
shadows  is  apparent.  Fans  can  be  installed  for  cooling  the 
air  in  summer,  and,  on  some  of  our  more  up-to-date  equip- 
ment, curling  and  smoothing  irons  have  been  applied.  Heat, 
smoke  and  dirt  are  avoided  by  such  an  installation,  and  the 
light  is  instant  control  for  tunnels  and  terminals.  Where 
gas  has  been  abolished  altogether  the  electric  installation'  has 
become  a  safety  factor  against  fire. 

The  operation  of  electrical  equipment  of  the  various  sys- 
tems requires  first  class  labor,  and  the  better  the  technical 
education  of  the  men  employed  on  this  work,  the  more 
efficient  will  be  the  system. 

General  troubles  consist  of  burnt-off  lamps,  dead,  shorted 
or  reversed  cells,  bad  contacts  of  switches,  cell  lugs,  resist- 
ances, blown  fuses,  and  belt  and  axle  pulley  troubles,  which 
are  last  but  not  least.  I  should  also  mention  that,  while 
the  body-hung  dynamo  would,  seemingly,  from  a  mechanical 
point  of  view,  give  more  trouble  with  the  belts  than  would 
a  truck-hung  system,  it  is  not  the  case,  and,  as  I  mentioned 
before,  it  is  becoming  quite  a  debatable  subject.  For  in- 
stance, the  body-hung  dynamo  allows  of  a  longer  belt,  the 
distance  between  the  driving  and  driven  pulleys  being  be- 
tween seven  and  eight  feet.  The  arc  of  contact  is  also  in- 
creased. This,  then,  seems  to  be  the  real  point  of  superiority 
over  the  truck-hung  dynamo  with  its  consequent  short  drive 
of  five  feet  which  would  allow  a  certain  bowing '  effect  of 
the  belt,  and  therefore  inefficient  transmission  of  power,  es- 
pecially at  high  speeds.  Further,  in  reference  to  belt  troubles 
experienced,  belt  wear  and  belt  losses  have  engaged  the  very 
close  attention  of  engineers.  With  the  former  the  factor  is 
the  quality  of  belting  used,  that  most- suitable  being  found 
through  tests,  which  should  cover  winter  and  summer  opera- 
tion. For  belt  losses,  the  factor,  seemingly,  is  dependent  on 
the  pulley  flanges,  and  the  alignment  of  dynamos  and  axle 
pulleys  with  each  other.  The  correct  fitting  of  axle  pulley 
to  axle,  which,  by  the  way,  is  only  a  rough  turned  forging, 
(unless  the  railway  especially  turns  the  surface  up  on  a  lathe, 
which  is  not  general  practice  as  yet),  correct  joining  of  belt 
ends,  absence  of  sills  and  brake  beams  on  which  the  belt 
would  possibly  rub,  and  the  type  of  belt  fastener  used.  In 
reference  to  fitting  of  pulleys  on  axles,  in  some  cases  the 
axles  are  turned,  and  a  correct  fit  made,  in  other  cases  cor- 
rugated bushings  are  used,  which  align  themselves  auto- 
matically to  the  rough  axle. 

Railway  companies  are  now  building  steel  trucks,  in 
which  the  outside  sills  and  brake  beams  are  done  away  with, 
thus  allowing  full  clearance  for  the  belt.  , 

Belt  Fasteners 

The  type  of  belt  fastener  used  is  important.  Some  fas- 
teners weaken  the  belts  by  rivetting,  and,  owing  to  their 
rigidity,  cause  the  belt  to  break  at  this  weakened  point.  One 
type,  namely  the  Walker  fastener,  is  very  applicable  for  use 
on  small  diameter  pulleys,  and  also  where  the  belt  is  allowed 
a  certain  amount  of  slipping  as  no  metal  part  of  the  fastener 
is  exposed. 

Belt  mileages  on  diflferent  railroads  vary  very  widely 
according  to  conditions  of  operating.  An  average,  taken 
Ironi  twenty-five  different  railways,  is  given  at  28,000  miles 
pi'-  belt,  and  these  different  mileages  vary  from  8,000  to 
MO.ooo  niilcs  per  belt.  These  figures  show  the  wide  differ- 
ence in  operating  conditions  that  this  type  of  equipment 
conies  up  against. 
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The  Water  Powers  of  Western  Canada 

Comprehensive  Data  on  the  Hydraulic  Resources  of  Manitoba,  Saskatchewan  and  Alberta 
Compiled  by  the  Commission  of  Conservation —  This  Article,  the  First  of  a 
Series  of  Three,  Deals  Only  with  the  Winnipeg  River 


The  Dominion  Government  controls  the  water  resources 
of  the  Prairie  Provinces,  and,  during  the  past  three  or  four 
years,  has  been  particularly  active  in  investigating  them.  The 
Water  Power  Branch  of  the  Department  of  the  Interior  ad- 
ministers the  water-powers  which  come  under  the  jurisdic- 
tion of  the  Dominion  Government,  and  has  not  confined  itself 
to  the  regulation  and  supervision  of  proposed  developments. 
In  the  territory  under  its  jurisdiction  it  has  sent  out  field 
parties  to  investigate  many  of  the  water-powers  and  to  estab- 
lish numerous  gauging  stations,  where  regular  observations 
are  taken.  This  branch  has  been  in  active  operation  since 
1908,  and,  during  the  past  three  years,  has  covered  most 
of  the  rivers  in  the  southern  portion  of  these  provinces.  Par- 
ticular attention  was  paid  to  the  Winnipeg  River,  in  eastern 
Manitoba,  and  to  the  Bow  River  and  adjacent  basins  on  the 
Rocky  Mountain  slope.  Reports  on  these  t\vo  districts  have 
been  prepared,  under  the  supervision  of  Mr.  J.  B.  Challi.es, 
Superintendent  of  the  Dominion  Water  Power  Branch. 

Southern  Portion  More  Fully  Investigated 

The  southern  or  more  settled  portion  of  the  Prairie  Pro- 
vinces is  fairly  well  covered  by  the  work  of  these  two  branches 
of  the  Department  of  the  Interior.  As  the  northern  portion 
had  not  been  investigated  by  any  other  organization,  the 
Commission  of  Conservation  undertook  exploratory  surveys 
of  the  principal  rivers  in  this  region,  the  investigations  cover- 
ing the  Athabaska,  Peace,  Slave,  Nelson  and  other  smaller 
rivers.  The  rivers  were  traversed,  generally,  by  canoe,  the 
descent  of  the  falls  or  rapids  being  levelled,  flow  measure- 
ments taken,  and  other  details  connected  with  the  feasibility 
of  development  noted. 

For  the  rivers  further  north,  information  was  obtained 
from  the  reports  of  explorations  made  by  the  Geological  Sur- 
vey, the  data  being  compiled  from  reports  and  maps  of  this 
branch  and  frorn  the  explorers'  notes,  which  were  courteously 
placed  at  the  disposal  of  the  Commission.  In  this  region, 
generally  speaking,  the  information  available  respecting' the 
different  rapids  and  falls  is  confined  to  a  statement  of  the 
vertical  descent,  but,  in  many  cases,  the  geological  formation 
and  distances  from  head  to  foot  of  the  rapids  are  also  given, 
as  this  information  may  assist  in  deciding  the  feasibility  of 
development. 

The  southern  portion  of  the  Prairie  Provinces  may  be 
divided  into  three  sections,  having  widely  different  water- 
power  characteristics: 

1.  The  portion  in  the  vicinity  of  Lake  Winnipeg,  in  the 

east. 

3.  The  more  level  portion  in  the  centre. 

3.   The  mountain  and  fogthill  country  in  the  west. 

In  the  first,  or  eastern  portion,  the  Winnipeg  River  is 
the  main  feature.  This  river,  with  its  drainage  area  of  53,500 
square  miles,  has  a  well-regulated  flow  and  affords  numerous 
water-powers  of  immense  value.  Two  of  the  sites  have 
already  been  developed  and  supply  the  city  of  Winnipeg  with 
its  electrical  energy,  while  construction  work  on  some  of 
the  other  sites  has  either  been  commenced  or  is  on  the  eve 
of  starting.  Numerous  smaller  streams  in  this  eastern  por- 
tion also  afford  splendid  opportunities  for  water-power  de- 
velopment, some  of  them  being  actually  utilized  on  the 
Minnedosa  and  Shell  rivers.    This  section  also  includes  the 


Grand  Rapids  of  the  Saskatchewan  River,  where  a  head  of 
SO  feet  is  available,  affording  an  exceptionally  good  power  site. 

Middle  Portion  Unfavorable  to  Development 

The  second,  or  middle  portion,  is  traversed  by  two  main 
arteries,  the  North  Saskatchewan  and  South  Saskatchewan 
rivers.  These,  with  their  main  tributaries,  flow  with  an  even, 
moderate  current  with  no  concentrated  descents  of  import- 
ance. Although,  strictly  speaking,  this  portion  is  not  entirely 
witho.ut  water-powers,  yet  the  possibilities  of  such  are  rather 
unfavorable.  In  almost  every  case  the  total  head  would  have 
to  be  created  and  several  proposed  developments  have  already 
been  abandoned  on  account  of  the  high  cost  of  development. 

The  third  portion,  of  which  the  Bow  River  is  typical, 
has  many  valuable  water-powers.  There  are  none  of  un- 
usual size,  those  on  the  Bow  River  itself  probably  being  the 
most  important.  The  slopes  of  the  streams,  characteristic 
of  a  mountainous  region,  are  generally  very  steep,  and,  while 
the  flow  of  water  is  subject  to  fairly  large  variation,  good 
opportunities  for  storage  and  artificial  regulation  are  afforded. 

With  regard  to  special  measures  taken  by  the  Dominion 
Government  in  connection  with  the  administration  of  the 
water-powers  in  the  southern  portion  of  the  Prairie  Pro- 
vinces, the  setting  aside  of  the  eastern  slope  of  the  Rocky 
Mountains  as  a  forest  reserve,  known  as  the  Rocky  Moun- 
tains Forest  Reserve,  may  be  mentioned  first.  This  step 
was  taken  on  the  recommendation  of  the  Commission  of  Con- 
servation, and,  as  a  result,  an  area  of  17,900  square  miles  has 
been  assured  protection  from  such  denudation  as  has  already 
taken  place  in  some  of  the  older  provinces.  All  the  upper 
tributaries  of  the  North  Saskatchewan  and  South  Saskatche- 
wan rivers  have  their  sources  within  this  area,  and  the  bene- 
ficial effect  of  conserving  its  forest  cover  is  evident  as  far 
east  as  the  Grand  Rapid  on  the  main  Saskatchewan  River. 
With  a  similar  object  in  view,  the  Commission  has  recently 
recommended  that  steps  be  taken  to  segregate,  as  a  forest 
reserve,  the  upper  portion  of  the  drainage  area  of  the  Win- 
nipeg River. 

Water  Powers  on  the  Winnipeg  River 

Winnipeg  River  is  one  of  the  most  notable  power  rivers 
on  the  continent;  it  flows  in  a  westerly  direction,  connecting 
the  Lake  of  the  Woods  with  Lake  Winnipeg.  The  basin 
drained  comprises  an  immense  area  of  some  53,500  square 
miles.  As  is  typical  of  Laurentian  country,  the  area  is  dotted 
with  innumerable  muskegs  and  lakes,  the  latter  varying  in 
size  from  small  ponds  to  the  Lake  of  the  Woods,  with  an 
area  of  1,500  square  miles.  Since  practically  the  entire  basin 
is  of  Laurentian  formation,  containing  areas  of  overlying  soil 
of  glacial  origin,  certain  general  characteristics  apply  to  the 
drainage  basin  as  a  whole.  The  country  is  rough  and  hilly, 
with  large  areas  of  rock  outcrop.  This  latter  feature  applies 
in  the  main  throughout  the  Winnipeg  River,  and  lends  itself 
to  a  characteristic  formation  throughout  the  river  channel, 
which  is  of  exceptional  value  in  the  interests  of  power  de- 
v^elopment.  The  larger  proportion  of  the  river  bed  in  the 
Province  of  Manitoba  consists  of  a  scries  of  deep  cup-like 
ba  sins,  forming  small,  lake-like  expanses,  with  little  or  no 
current.  The  river  flow  finds  its  way  from  these  basins  by 
falls  and  rapids  over  the  rock  formation,  which  is  always  in 
evidence  at  the  outlets,  and  whicli  forms  both  the  means  of 
egress  from  and  the  controlling  feature  of  the  basin  water 
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level.    These  falls  form  the  natural  power  sites  along  the 
river. 

Estimates  of  the  daily  flow  of  the  Winnipeg  River  have 
been  compiled  by  the  Manitoba  Hydrometric  .Survey,  based 
on  discharge  measurements  secured  by  them,  together  with 
results  of  measurements  supplied  by  Col.  Ruttan,  D.  A.  Ross 
and  the  city  of  Winnipeg  power  engineers.  These  estimated 
discharges  extend  over  a  period  of  eight  years.  For  this 
period,  a  maximum  flow  of  53,400  second-feet  and  a  mini- 
mum flow  of  11,700  second-feet  have  been  recorded.  The 
high  water  marks  along  the  .shore  indicate  that  floods  of 
100,000  second-feet  have  occurred,  but  such  freshets  take  place 
only  at  rare  intervals. 

The  question  of  storage  on  the  upper  waters  of  the  Win- 
nipeg River  is,  at  present,  somewhat  involved,  inasmuch  as 
the  regulation  of  the  Lake  of  the  Woods  is  an  international 
question,  and  is  now  before  the  International  Joint  Com- 
mission. As  the  lake  has  a  tributary  drainage  area  of  26,400 
square  miles  and  a  surface  area  of  1,500  square  miles,  offer- 
ing unexcelled  storage  facilities,  it  is  of  vital  importance  to 
the  powers  of  the  Winnipeg  River  that  storage  should  be 
had  on  this  lake.  Partial  regulation  of  the  drainage  tribu- 
tary to  Rainy  Lake  is  now  controlled  on  Rainy  Lake  by  the 
dam  of  the  Ontario  and  Minnesota  Power  Company  at  Fort 
Frances.  By  the  establishment  of  storage  reservoirs  on  the 
English  River,  the  flow  of  the  latter  can  be  regulated;  and, 
in  conjunction  with  storage  on  the  Lake  of  the  Woods  basin, 
a  very  complete  regulation  of  the  flow  of  the  Winnipeg  River 
in  Manitoba  can  be  attained. 

Power  Sites  Developed 

Point  du  Bois  Fall  is  .utilized  by  the  city  of  Winnipeg  to 
generate  power  for  its  municipal  electric  plant.  The  natural 
fall  was  from  33  feet  to  28  feet,  depending  upon  the  stage 
of  the  river,  and  the  dams,  as  now  constructed,  increased  the 
fall  to  48  feet  and  44  feet  at  low  and  high  water  stages,  re- 
spectively, while  the  normal  head  is  45  feet.  There  was, 
originally,  a  stretch  of  slack  water,  eight  miles  long  and 
about  3,600  acres  in  area  above  Thirty-foot  and  below  Lam- 
prey Falls.  It  has  been  increased  by  the  development  works 
to  -6,500  acres,  and  is  of  considerable  advantage  in  the  opera- 
tion of  the  plant.  The  present  installation  consists  of  five 
units  of  3,750  kw.  and  three  units  of  5,100  kw.  capacity,  mak- 
ing a  total  of  34,050  kw.  Future  extensions  are  planned 
which  will  accommodate  eight  additional  imits  of  5,100  kw. 
each. 

The  Winnipeg  Electric  Railway  Company's  power-house 
is  constructed  on  the  Pinawa  branch-  of  the  Winnipeg  River. 
The  development  work  involved  much  rock  cutting  and  the 
construction  of  a  diversion  weir,  which  raises  the  water  by 
ai)out  six  feet  at  the  head  of  the  channel.  The  head  utilized 
is  39  feet  and  the  generating  equipment  consists  of  four  units 
of  3,000  kw.  and  five  units  of  1,500  kw.  each,  giving  a  total 
capacity  of  19,500  kw. ;  but  a  greater  load  than  this  has  been 
carried  on  the  plant. 

Government  Power  Proposals 

The  cost  estimates  for  the  government  power  proposals 
on  the  Winnipeg  River  refer  in  all  cases  to  the  capital  cost 
of  installation,  and  are  based  on  both  an  initial  and  final 
development.  The  initial  development  is  designed  to  utilize 
at  each  site  the  present  minimum  flow  of  the  river,  i.e.,  12,000 
second-feet,  or  such  portion  of  it  as  may  be  available  at  the 
particular  site  in  question.  The  final  development  is  designed 
to  utilize,  at  each  site,  a  regulated  flow  of  20,000  second-feet, 
or  such  portion  of  it  as  may  be  available  at  the  site.  After 
the  diversion  of  sufficient  water  in  the  Pinawa  channel  to 
properly  operate  the  plant  of  the  Winnipeg  Electric  Railway 
Company  under  normal  peak-load  conditions,  there  would 
remain  for  use  at  Seven  Sisters,  in  the  main  river,  about 


4,000  and  12,000  second-feet  under  unregulated  and  regulated 
conditions  of  the  river,  respectively.  It  is  important  to  note 
that  it  is  on  this  basis  the  available  power  at  the  Seven 
Sisters  site  is  discussed. 

To  compare  the  power  sites  on  a  rational  and  equitable 
basis,  all  the  layouts  and  designs  have  been  standardized 
insofar  as  possible,  giving  full  consideration  to  the  varying 
heads  and  to  the  local  physical  conditions  at  each  individual 
site.  No  allowance  has  been  made  in  the  estimate  for  trans- 
mission, the  costs  being  in  all  cases  the  capital  cost  for  power 
on  the  low  tension  switchboard  in  the  power-house,  and  the 
power  being  considered  as  straight  24-hour  service  at  75 
per  cent,  efficiency,  based  on  the  flow.  This  forms  a  very  con- 
servative basis.  Transmission  costs  are  omitted  from  the  es- 
timates, as  it  is  impossible  to  foretell  the  use  to  which  the 
power  at  the  various  sites  may  be  applied  when  developed, 
and  a  straight  comparison  of  the  sites  as  they  stand  is  desired. 

In  all  cases  the  dams  are  designed  in  solid  concrete,  with 
ample  discharging  capacity  to  pass  the  severest  floods  to 
be  anticipated.  The  power  stations  have  been  developed 
on  single  runner,  vertical  turbine  installations,  varied  for  the 
different  heads  and  to  meet  local  conditions. 

Slave  Fall  Site. — The  proposed  development  at  Slave  Fall 
concentrates  a  head  of  36  feet,  formed  by  the  combination  of 
Slave  and  Eight-foot  falls.  The  dam  runs  along  the  crest 
of  the  fall,  and,  curving  downstream,  through  an  arc  of 
aliout  90  degrees,  connects  with  the  power  station  on  the 
right  bank  of  the  river.  Provision  has  been  made  for  the 
future  installation  of  a  lock  on  the  left  bank.  The  head- 
water elevations,  as  at  present  proposed,  are  928  and  903 
respectively.  The  initial  installation,  upon  which  the  esti- 
mate is  based,  provides  for  eight  5,000-h.p.  turbines,  sufficient 
to  provide  for  a  flow  o.f  12,000  second-feet  at  eight-tenths 
gate,  with  a  spare  machine  for  emergencies.  On  a  75  per 
cent,  efficiency,  24-hour  basis,  26,600  h.p.  will  be  available  at 
a  capital  cost  of  $87.50  per  horse-power  at  the  low  tension 
switchboard.  The  final  installation  provides  thirteen  5,000-h.p. 
turbines,  sufficient  for  a  flow  of  20,000  second-feet,  at  eight- 
tenths  gate,  with  a  spare  machine  for  emergencies.  On  a 
75  per  cent,  efficiency,  24-hour  basis,  44,400  h.p.  will  be  avail- 
able, at  a  cost  of  $77.40  per  horse-power  at  the  switchboard. 

Upper  Pinawa  Site. — This  site  is  about  three  miles  above 
the  Winnipeg  Electric  Railway  Company's  plant  on  the  Pina- 
wa channel.  It  utilizes  a  hitherto  inconsidered  source  of 
power  in  what  may  be  termed  the  headrace  of  this  com- 
pany's plant.  The  head  to  be  developed  here  will  normally 
average  18  feet,  with  the  head  and  tail-waters  at  elevations 
899.5  and  881.5  respectively.  A  flow  of  8,000  second-feet  will 
produce  12,300  continuous  twenty-four  hour  power  at  75  per 
cent,  efficiency.  To  develop  this  power  an  installation  of 
four  4,500  h.p.  turbine  units  has  been  assumed,  the  capital 
cost  of  the  installation  being  $104.05  per  horse  power  on  the 
low  tension  switchboard  on  a  basis  of  twenty-four-hour 
power. 

Upper  Seven  Sisters  Site. — The  Upper  Seven  Sisters  site 
is  situated  about  four  miles  above  the  lower.  The  tail-water, 
under  normal  conditions  in  the  river,  will  be  at  elevation  870, 
i.e.,  the  proposed  head-water  elevation  of  the  plant  below. 
The  head-water  level  has  been  placed  at  an  elevation  of  899, 
giving  a  normal  head  of  29  feet.  Since,  to  properly  operate 
the  existing  development  of  the  Winnipeg  Electric  Railway 
Company,  an  average  flow  of  8,000  cubic  feet  per  second  is 
assumed  down  the  Pinawa  channel,  it  will  not  be  feasible  to 
develop  the  Seven  Sisters  site  until  the  flow  has  been  regu- 
lated to  a  minimum  of  20,000  cubic  feet  per  second.  Assum- 
ing the  use  of  13,000  second-feet,  the  power  station  provides 
for  a  complete  installation  of  eight  6,000-h.p.  units,  providing 
a  spare  unit  for  emergencies.  The  estimated  output  on  the 
low  tension  switchboard  at  75  per  cent,  efliciency  is  39,600 
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horse-power,  24-hour  service.  The  estimated  capital  cost 
per  horse-power  would  be  $92. 

Lower  Seven  Sisters  Site. — -The  Lower  Seven  Sisters  site 
is  situated  about  19  miles  above  the  McArthur  site,  and  con- 
templates the  (Jevelopment  of  the  lower  five  descents  of  the 
Seven  Sisters  Fall.  The  tail-water  elevation  has. been  as- 
sumed at  833,  six  feet  being  allowed  for  the  hydraulic  gradient 
in  the  river  between  the  site  and  the  regulated  lac  du  Bon- 
net. The  head-water  is  placed  at  elevation  870,  the  river 
banks  permitting  this  raising  of  the  water  without  necessitat- 
ing em.bankments.  A  head  of  37  feet  will  be  available  under 
normal  conditions.  The  power  station  provides  for  a  com- 
plete installation  of  six  10,000-h.p.  turbine  units,  sufficient  to 
utilize  a  flow  of  12,000  cubic  feet  per  second.  On  a  34-hour 
and  75  per  cent,  efficiency  J)asis  37,900  horse-power  will  be 
available,  at  an  estimated  capital  cost  of  $90  per  horse- 
power, on  the  switchboard. 

McArthur  Site. — At  the  lower  of  the  two  McArthur  Falls, 
a  head  of  18  feet  awaits  development.  The  river  is  here  di- 
vided into  two  channels  by  a  large  island.  The  general  pro- 
ject consists  of  a  solid  concrete  spillway,  along  the  crest  of 
the  fall  on  the  right  or  main  channel,  and  a  long  spillway 
and  embankment,  including  sluiceway  provision,  running  di- 


brink  or  the  Little  du  Bonnet  fall,  connecting  with  the  power 
station  which  parallels  the  right  shore  line  below  the  pitch. 
Ice  sluices  and  embankment  connect  the  power  station  with 
the  high  land  on  the  right  bank.  Provision  is  made  for  future 
lockage  facilities  on  this  bank.  The  head-water  elevation  has 
been  fixed  at  808,  with  the  tail-water  at  763  previous  to  the 
blasting  out  of  the  Whitemud  fall,  and  752  subsequent  there- 
to. This  secures  a  head  of  46  feet  for  the  preliminary,  and 
56  feet  for  the  final  installation.  The  initial  installation  is 
figured  on  seven  10,000-h.p.  turbine  units,  utilizing  13,000 
second-feet  at  eight-tenths  gate  and  46-ft.  head.  This,  on 
the  foregoing  basis,  will  render  available  47,100  horse-power, 
at  a  capital  cost  of  $77.^0  per  horse-power,  at  the  low  ten- 
sion switchboard.  An  intermediate  installation,  comprising 
13  units,  providing  capacity  for  30,000  second-feet  at  46-ft. 
head,  and  producing  78,700  horse-power,  has  also  been  esti- 
mated. The  cost  of  the  power  at  the  switchboard  for  this 
intermediate  installation  is.  $66.70  per  horse-power.  The  final 
installation  consists  of  fourteen  10,000-h.p.  units  for  the  de- 
velopment of  30,000  second-feet  at  56-ft.  head,  the  extra  ten 
feet  being  secured  by  the  removal  of  the  Whitemud  fall.  Oriv 
the  above  basis,  95,500  continuous  horse-power  will  be  avail- 
able at  a  cost  of  $68.60  per  horse-power  on  the  switchboard. 


TABLE  OF  DEVELOPED  AND  UNDEVELOPED  POWERS  ON  THE  WINNIPEG  RIVER  IN  MANITOBA 


Plant  or  site 


Winnipeg  municipal  plant  ...  . 

Slave  Falls  site   ,  

Winnipeg  Electric  Railway  Co. 
plant    .    . . . 

Upper  Piriawa   . . 

Upper  Seven  Sisters  site 

Lower  Seven  Sisters  site 

McArthur  site   

Du  Bonnet  site  -j 

Pine  site   


Head-water, 
elevation  i 

Tail-water, 
elevation 

Turbine  capa- 
city at  full 
gate  at  Govt 
proposals 

H.P.at75% 
efficiency  on  a 
24  hr.  basis 

developed 

Capital  cost 
per 
h.p.  on 
switchboard 

•o 

« 

X 

12,000 
sec.-ft. 

20,000 
sec.-ft. 

12,000 
sec.-ft 

20,000 
sec.-ft 

cu 
X 

12,000 
sec.-ft. 

20,000 
sec.-ft. 

975.7 
928 

930.7 
902 

45 
26 

40,000 

65,000 

46,100 
26,600 

76,800 
44,400 

25,000 

$  cts. 
37.50 

$  cts. 
77  40 

879.4 

840.4 

39 

28,200 

899.5 
899 

881.5 
870 

18 
29 

,  18,000 

18,000 
48,000 

12,300 
9,900 

12,300 
29.600 

104.05 

104.05 
92.00 

870 

833 

37 

60,000 

12,600 

37,900 

90.00 

827 

808 
750 

809 
762 
752 
713 

18 
46 
56 
37 

27,500 
70,000 

.  60,000 

42,500 
120,000 
140,000 
100,000 

18.400 
47,100 
57,300 
37,900 

30,700 
78,700 
95,500 
63,100 

110.40 
77.20 

80.70 

89.25 
66.70 
68.60 
69.80 

Remarks 


47,000  h.p.  installed. 


On  Pinawa  channel.  34,- 
000  h.p.  installed. 

On  Pinawa  channel. 

Less  discharge  down  Pin- 
awa channel. 

Less  discharge  down  Pin- 
awa channel. 

Preliminary  head. 
Final  head. 


Total  power  with  unregulated  river  (12,000  second-feet  min. 
Total  power  with  regulated  river  (20,000  second-feet  reg. 
Total  power  developed  to  date,  53,200  horse-power. 

agonally  across  the  island  and  connecting  with  the  power 
station  spanning  the  left  channel.  Provision  is  made  on 
the  island  for  the  future  construction  of  a  lock.  The  head- 
water elevation  is  at  present  fixed  at  837,  i.e.,  about  the  high- 
est recorded  water  level  of  lac  du  Bonnet.  The  tail-water  is 
proposed  at  809,  giving  a  head  of  18  feet.  The  initial  installa- 
tion provides  for  eleven  2,500-h.p.  turbines,  sufficient  to  pro- 
vide for  13,000  second-feet  at  eight-tenths  gate,  with  a  spare 
machine  for  emergency.  On  a  75  per  cent,  efficiency,  34-hour 
basis,  18,400  h.p.  will  be  available,  at  a  capital  cost  of  $110.40 
per  horse-power  at  the  switchboard.  The  final  installation 
provides  for  seventeen  2,500-h.'p.  units  on  a  basis  of  a  20,000 
second-feet  flow,  and  75  per  cent,  efficiency,  24-hour  power, 
i.e.,  of  30,700  h.p.  The  cost  per  horse-power  on  the  switch- 
board is  $89.25.  This  site  can  be  given  a  much  more  favor- 
able aspect,  when  the  local  storage  available  in  Lac  du  Bon- 
net (whose  32  square  miles  form  the  head-waters)  is  taken 
into  consideration. 

Du  Bonnet  Site.— The  proposed  scheme  of  development 
at  the  Du  Bonnet  Falls  will  ultimately  concentrate  there  a 
head  of  56  feet,  made  up  of  the  Grand  and  Little  du  Bonnet 
falls  and  Whitemud  fall.  The  latter  will  be  removed  by 
blasting  out  the  rock-dam  over  which  the  present  fall  flows. 
The  dam,  consisting  of  cmljankrnent,  spillway  and  sluiceway 
sections,  leaves  the  left  bank  and  crosses  the  river  on  the 


flow")  is  249,300  horse-power, 
flow)  is  418,500  horse-power. 

Pine  Fall  Site.— The  Pine  fall  development  will  con- 
centrate the  natural  descent  of  the  Pine  and  Silver  falls,  giv- 
ing a  head  of  37  feet.  The  dam  runs  diagonally  across  the 
river  from  the  right  bank  and  joins  directly  to  the  power 
station,  which  forms  a  continuation  of  the  dam.  The  power 
station  is  connected  with  the  high  ground  on  the  left  bank, 
by  sluices  and  embankment.  Provision  is  made  for  lockage 
facilities  on  this  bank.  The  head-water  and  tail-water  eleva- 
tions have  been  placed  at  750  and  713  respectively.  As  the 
tail-water  is  practically  Lake  Winnipeg  level,  it  will  vary 
slightly  from  year  to  year  with  the  level  of  the  lake.  The 
initial  installation  is  placed  at  six  10,000  h.p.  turbine  units 
using  13,000  second-feet  at  37  feet  head.  On  the  foregoing 
basis,  this  will  render  available  37,900  h.p.  at  a  capital  cost 
of  $80.70  at  the  low  tension  switchboard.  The  final  installa- 
tion consists  of  ten  10,000  h.p.  units  for  the  development  of 
20,000  second-feet,  rendering  available  63,100  h.p.  at  a  cost 
of  $69.80  per  horse  power. 

Summary  of  the  Power  Possibilities  of  the  Winnipeg  River 

The  developed  and  undeveloped  powers  of  the  Winnipeg 
River,  under  regulated  and  under  unregulated  conditions,  are 
tabulated  in  the  table  herewith.  The  undeveloped  power  is 
c(Misidcred  on  a  75  per  cent,  efficiency,  34-hour  basis,  and  the 
capital  cost  per  horse-power  is  given  in  terms  of  this  power, 
estimated  to  tlie  switchboard  in  the  power-house. 
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The  Contractors'  Wednesday  Nite 

The  Electrical  Contractors  of  Toronto  Prove 
their  Ability  to  Get  Together— Having  Be- 
come Thoroughly  Acquainted  they  Hold 
a  Fully  Attended  Farewell  Dinner  to 


Celebrate  the 
Old  Friend 


Departure  of  their 
"  Disorganization." 


.By  "  Onlooker  " 

CHAPTER  I. 

A  poor  lonesome  jobber,  bored  by  the  continual  influx 
of  orders  and  burdened  by  the  thought  of  a  heavy  stock 
bought  last  year,  wearily  opened  a  letter.  His  brow  wrinkled 
at  first  and  then  cleared  as  he  placed  the  epistle  in  his  filing 
basket.  It  was  merely  a  note  from  those  contractors,  ask- 
ing him  to  attend  their  open  dinner  on  the  following  "Wed- 
nesday Nite."  "He  would,  if  he  could,  but  if  anything  else 
turned  up  he  couldn't."  Thus  did  he  pass  the  subject  from 
his  mind. 

A  few  days  later  in  fluttered  an  impetuous  little  postal 
card  with  lots  of  blank  spaces  and  capital  letters. 


Hotel 


Wednesday  Nite  (7.30) 


No  Speeches! 

Nothing  to  do  but  enjoy  yourself! 
Everything  on  the  program  entirely  nev?! 
Electrical  Contractors  and  friends  only! 
Don't  worry  about  dress!   WEAR  A  SMILE!" 


"SPEECHES!"  thought  he.  "Locknuts  and  Bushings! 
There's  no  such  thing  as  a  dinner  without  speeches.  That 
sounds  promising!    Dou't  have  to  don  the  glad  rags,  but 

wear   •  a  smile!    Where  can  I  get  a  smile?    I'll  look 

into  this. 

"Central,  Main  2387,  please!  Hello!    Mr.  Contractor, 

what's  doing  Wednesday  N-I-T-E?  Be  ye  goin'  to  tell  us 
how  naughty  we  terrible  jobbers  are,  cutting  prices  all  the 
time  and  giving  you  no  protection  at  all?" 

"Not  much,  Mr.  Jobber,  you  wouldn't  do  a  thing  like 
that,  would  you?  However,  we  contractors  are  through 
calling  names,  and  we  want  you  to  come  to  dinner  with  us 
so  we  can  get  real  well  acquainted.  We  are  working  on 
the  get-together  principle  now  and  we  find  it  simply  ruins 
hard  feelings." 

"Very  well,  Mr.  Contractor,  I'll  do  my  best  to  be  there. 
When  is  it?  Tomorrow  N-I-T-E?  All  right.  Thanks  for 
your  kind  invitation.  Good-bye." 

Carefully  he  gave  the  card  a  conspicuous  place  on  his 


desk,  at  the  same  time  determining  to  go  to  that  same  dinner 
of  the  contractors  and  look  'em  over. 

That  evening  at  home  came  the  wifely  question,  "Job- 
ber!  What  are  you  doing  tomorrow  night?" 

"I'm  going  to  a  little  dinner  given  by  some  of  my  good 
customers." 

"No,  you're  not.  You  stay  right  here!  The  Joneses 
and  the  Campbells  are  coming  and  you  must  stay  to  crank 
the  Victrola!    Not  another  word!" 

"As  you  say,  M'dear,"  was  the  meek  and  resigned  reply 
from  the  lion  of  the  office. 

But  again  came  morning  and  the  office  with  its  mono- 
tonous stacks  of  orders  and,  on  top,  another  postal  card. 
"What's  this?  


Extra!  Extra!!  Extra!!! 


Don't  go  to  the 


Hotel! 


We  won't  be  there! 

We  will  be  THERE  at— 

The  Board  of  Trade  Rooms,  20th  Floor,  Royal 
Bank  Building. 

The  STUNT  is  coming  off  sure! 
So  WEAR  THAT  SMILE! 


A  "STUNT  coming  off"? 


Mystery  this  time! 


WEAR  THAT  SMILE! .  Evidently  one  must  wear  a 
smile  to  be  admitted. 

"Miss  Brown,  'phone  Mr.  Contractor,  please,  and  say 
I  will  be  THERE  to-night." 

Belmont  1-0-0-0-0 1    Do  hurry.  Central. 

Is  that  you.  Dearie?   So  sorry.  Really  must  disap- 
point the  people  tonight.  Business  reasons  absolutely  necessi- 
tate my  being  at  that  dinner.    Sorry          Sorry  — — . 

CHAPTER  II. 

Fearlessly  that  night  did  Mr.  Jobber  jump  up  his  front 
porch  steps,  three  at  a  time,  for  was  not  the  hour  but  11.15, 
and  did  he  not  wear  a  smile  like  "Sunny  Jim?"  Mrs.  Job- 
ber, awaiting  within,  relieved  at  the  early  end  of  her  all- 
night  vigil,  queried,  "Good  time?" 

"Best  ever!" 

"Tell  us  about  it." 

"Well,  you  see,  I  worked  at  the  office  till  it  was  time  to 
go  over  to  the  Board  of  Trade.  This  dinner  .was  announced 
for  7.30,  and,  despite  the  fact  that  such  affairs  usually  are 
late  starting,  I  wanted  to  break  the  rule  by  being  on  time 
myself. 

"No  sooner  had  I  arrived  and  checked  my  coat  than  I 
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was  placed  in  line,  had  my  ticket  examined  by  one  man,  a 
tag  written  out  for  me  by  another,  while  a  third  tied  the 
blamed  thing  onto  me.    Then  I.  bearing  the  startling  legend. 


STOP!  LOOK!!  LISTEN!!! 


This  label  is  tied  to 

Mr.  Jobber!  - 
What's  your  signature? 


was  gently  propelled  all  by  myself  through  an  opened  door 
into  utter  darkness,  the  door  closing  behind  me. 

"A  hiige  figure,  looming  up  so  gradually  as  to  seem  to 
come  out  of  the  darkness  itself,  ceremoniously  shook  forth  a 
large  serviette,  in  one  operation  deftly  searching  my  pockets 
(apparently  for  concealed  weapons  or  a  length  of  two-inch 
conduit),  and  securing  the  linen  as  though  it  were  an  apron 
symbolic. 

"For  half  an  hour,  with  almost  eighty  others,  figuratively 
and  literally  I  was  kept  in  the  dark  as  to  what  was  to  happen 
next.  Promptly  at  8.00  the  lights  came  on  and  we  were  able 
to  read  each  other's  tags,  which,  by  the  way,  showed  variety 
in  wording.    They  served  as  effectual  introductions. 

"The  solemn  rites  had  but  begun,  for  a  contractor  at 
still  another  door  began  at  once  to  call  forth,  one  by  one,  the 
victims.  Responding  to  my  name,  the  door  was  opened  for 
me,  my  name  called  sharply,  and  again    Stygian  black- 

ness. 


"This  time,  fortunately,  a  fair  guide,  or  guides,  provided 
with  a  flashlight  piloted  me  through  the  channel,  between 
rows  of  tables  and  chairs,  to  my  final  resting  place. 

"Shortly  all  were  seated,  still  in  darkness,  and  several 
slides  were  flashed  on  the  screen.    First: — 

The  Electrical  Contractors  of  Toronto 
Welcome  their  Friends,  and  


then : 
and 


Feel  sorry  for  those  who  are  not  here. 


Please  Rise! 

followed  by 

God  Save  the  King! 

"Simultaneously  with  the  opening  chord  by  the  orchestra 
and,  at  last,   lights. 

"No  sooner  were  we  seated  than  again  the  lights  went 
out,  though  for  but  a  brief  interval,  to  show  the  silent  and 
pointed  instructions — Ready! — Fall  to! — Watch  your  step — 
and  with  the  lights  came  dinner. 

"After  becoming  accustomed  to  the  clatter  of  spoons 
and  the  splash  of  the  soup,  I  soon  discovered  myself  flanked 
by  contractors,  neither  of  whom  I  had  ever  met.  The  entire 
company,  in  fact,  was  well  assorted  as  to  seating,  and  showed 
a  good  representation  from  the  jobbers,  manufacturers,  sales 
agents  and  the  inspection  departments. 

"Before  we  had  finished  soup,  the  lights  went  out  to 
announce  that  a  terrible  mistake  had  occurred.  Frank  Groome 
was  tied  to  the  wrong  tag!  With  great  ceremony,  the  official 
tag-tier  advanced  to  correct  the  gross  error  without  delay, 
the  proper  label  proving  to  be  greatly  overgrown,  and  bear- 
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ing  special  and  significant  wording,  to  which  our  attention 
was  drawn. 

"To  make  a  long  story  short,  the  speechless  evening 
really  happened.  All  announcements  were  made  on  the 
screen  and  the  lights  frequently  failed  as  friendly  gibes  ap- 
peared, centering  attention  on  Art.  Hall,  the  inspector  vil- 
lain, and  others.  They  showed  some  funny  pictures,  too,  of 
George  Beattie,  Joe  Rogers,  and  Walter  Warren,  the  latter 
shown  in  a  characteristic  attitude.  These  pictures  were 
drawn  from  life  on  the  spot,  by  Joe  Heffron,  They  surely 
were  clever,  and  added  greatly  to  the  evening's  enjoyment. 

"Dinner  finished,  they  sprung  on  us  a  feature  film  in  five 
acts  that  was  a  real  reel  headliner.  The  excellence  of  the 
projection  was  entirely  due  to  the  personal  interest  of  our 
old  friend,  Harry  Coleman. 

"Interpolated  in  the  fourth  act  intermission  came  the  sur- 
prise of  the  evening  in  the  form  of  a  cute,  energetic  and 
able  maiden,  Titian-headed.  With  her  sparring  partner 
she  put  on  several  specialties,  including  songs,  dances  and 
picturesque  acrobatics.  She  instantly  and  consecutively  fell 
head  over  heels  in  love  with  Ross  Oborne,  on  account  of 
his  lovable  disposition;  Walter  Warren,  whose  tempting- 
curl  her  fingers  simply  could  not  resist;  and  Joe  Whelan,  on 
whose  exalted  brow  there  still  appears,  no  doubt,  the  imprint 
of  her  unrestrained  ruby  lips." 

"Tell  me,"  said  friend  wife.  "It  doesn't  seem  like  you 
at  all  to  sit  idly  by  and  let  all  this  happen  to  somebody  else!" 

"Didn't  have  a  chance!  Groome  sneaked  forth  and  escort- 
ed the  young  lady  from  the  Foom! 

"To  come  back,  .^fter  the  commotion  had  subsided,  and 
the  somewhat  proudly  embarassed  recipients  of  fortune's 
favor  had  bowed  acknowledgement,  the  fifth  and  last  film  act 
was  shown. 

"At  the  very  end,  the  screen  informed  us  that  at  the 
first  dinner,  November  22,  1916,  but  38  contractors  were  pre- 
sent, while  tonight  there  was  a  turn  out  of  49.  Together  with 
31  friends,  this  gave  an  attendance  of  80,  all  electrical  and 
all  enthusiastic.  It  was  announced  that  by  the  time  of  the 
next  open  dinner,  the  Contractors'  Association  will  be  an 
accomplished  fact. 

"On  the  way  out  tickets  were  being  sold  for  the  next 
dinner,  April  4th,  and  I  made  a  rush  for  the  head  of  the  line. 

"I  felt  decidedly  disappointed  to  iearn.  that  this  is  to  be 
the  dinner  at  which  definite  plans  for  organization  are  to 
be  discussed,  and  that  it  is  for  contractors  only. 

"Do  you  know,  I  almost  wish  I  were  a  contractor.  They 
seem  to  be  a  splendid  lot  of  men  when  you  get  to  know  them, 
and  I  sure  do  envy  them  those  dinners.  I  would  not  have 
missed  this  one  for  anything."  ' 

"Well,  Jobber,  you  can  go  to  the  next  open  dinner  if 
you  promise  me  one  thing.  Bring  me  home  a  little  electric 
motor  to  run  the  Victrola." 


CHAPTER  in, 
"The  morning  after." 

Jobber:  "Mr.  Contractor,  I  just  called  you  up  to  con- 
gratulate you  on  the  success  of  your  dinner  last  night.  It 
was  splendid!" 

Contractor:  "Thank  you,  Mr.  Jobber.  Wt;  like  to  feel 
that  everybody  enjoyed  themselves." 

Jobber:  "They  certainly  did.  I  never  had  any  idea  that 
you  boys  were  getting  along  so  well  together.  You  are 
discussing  organization  at  your  next  dinner?" 

Contractor:  "Yes.  We  feel  the  time  has  come  to  let 
our  united  feeling  have  definite  and  concrete  expression  by 
final  organization.  We  feel  that  we  should  be  a  body  actu- 
ally in  existence,  with  money  in  the  bank,  ready  to  face  any 
problem  that  may  come  tcv  us  as  an  association.  In  other 
words,  preparedness  is  our  program." 

Jobber:  "This  must  requisition  a  great  deal  of  your 
time?" 

Contractor:  "Yes,  it  does.  But  we  are  now  handling 
things  with  the  minimum  of  ef¥ort. 

For  example,  we  desire  to  obtain  the  ideas  of  each  con- 
tractor as  to  the  salient  features  of  the  ideal  organization 
for  us  here  in  Toronto.  We  are  sending  out  to  each  man 
a  form,  asking  seven  questions.  This  form  he  is  to  return 
answered,  for  the  guidance  of  the  committee  in  making  their 
organization  report." 

Jobber:  "How  will  you  get  your  attendance  without  per- 
sonally selling  a  ticket  to  each  man?" 

Con-tractor:  "In  the  first  place,  we  sold  43  tickets  last 
night.  Since  our  mailing  list  includes  more  than  80,  we 
have  disposed  of  half.  We  are  notifying  the  others  that  their 
tickets  can  be  obtained  only  at  410  Kent  Building  before 
March  31st.  We  are  satisfied  that  we  have,  for  the  past 
seven  dinners,  put  forth  every  reasonable  effort  to  reach 
every  man.  It  is  not  fair  to  expect  us  to  devote  our  time 
to  merely  selling  tickets.  The  least  the  desirable  contractor 
can  do  is  to  make  just  one  trip  down  town  during  the  next 
three  weeks  and  buy  his  ticket." 

Jobber:   "Will  your  rule  be  hard  and  fast?" 

Contractor:  "Yes!  No'  ticket  will  be  obtainable  after 
March  31st,  not  even  at  the  hotel  just  before  the  dinner. 
There  is  a  ticket  for  every  man,  numbered  and  with  his 
name  on  it.    That  ticket  admits  no  one  else." 

Jobber:  "How  about  the  man  who  may  find  it  impos- 
sible to  get  down  town  before  the  time  limit  expires?" 

Contractor:  "All  he  needs  to  do  is  to  mail  in  his  75 
cents  and  his  ticket  will  be  forwarded  to  him  the  same  day." 

Jobber:  "Well,  to  my  way  of  thinking,  you  have  the 
right  idea.  You  have  enough  of  the  boys  now  to  forget  the 
others  who  will  not  lend  a  hand.  It  is  their  own  loss.  Why 
not  raise  the  initiation  fee  to  all  joining  after  the  charter 
membership  is  complete?" 

Contractor:   "That  question  will  be  taken  up." 

Jopper:  "Go  to  it,  Old  Man.    I  wish  you  every  success!" 


The  Electrical  Inspection  Department  is  Moving 


The  following  brief  resume  will  indicate  to  electrical 
contractors  the  extent  to  which  the  Inspection  Department 
of  the  Ontario  Hydro  are  endeavoring  to  have  their  regula- 
tions and  rules  respected: 

Up  to  date  there  have  been  six  people  in  the  city  of 
Toronto  fined  $10  and  costs  for  not  having  taken  out  permits 
to  do  wiring.  There  have  also  been,  in  the  city  of  Toronto, 
two  convictions  for  the  same  oflfence,  and  the  fine  has  been 
$30  and  costs.    There  is  also  another  case  in  which  sentence 


will  be  imposed  and  the  magistrate  states  that  the  fine  will 
be  $20  and  costs.  This  case  is  particularly  interesting,  inas- 
much as  the  magistrate  sent  the  wireman  back  and  ordered 
him  to  do  the  work  over  again  because  it  was  defective,  and 
to  come  back  and  receive  sentence,  which  he  stated  would 
be  $20  and  costs. 

One  man  was  subpoenaed  to  court  for  refusing  the  in- 
spector admission  to  his  premises,  and  was .  let  off  with  a 
warning  by  the  magistrate.   Another  man  was  subpoenaed  for 
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doing  wiring  without  a  permit  in  a  picture  booth,  but  the 
case  was  withdrawn  to  be  dealt  with  by  the  inspector  of 
moving  picture  theatres. 

Two  parties  were  fined  in  the  city  of  Hamilton,  one  for 
installing  wire  in  a  fuse  holder  and  the  other  for  doing  wiring 
in  a  house  after  final  certificate  had  been  issued,  without 
permit.    $5.00  and  costs  was  imposed  in  each  case. 

Two  parties  were  brought  before  the  magistrate  in 
Preston,  one  being  fined  and  the  other  dismissed  with  a  warn- 
ing, both  for  having  done  wiring  without  a  permit.  We  do 
not  know  at  the  time  of  writing  what  this  fine  was. 


Another  party  was  brought  before  the  magistrate  at  In- 
gersoll  for  doing  wiring  without  a  permit  and  was  let  off 
with  a  warning  and  costs. 

In  the  city  of  London,  another  party  was  brought  be- 
fore the  inagistrate  on  the  same  charge  and  let  off  with  a 
warning  and  costs.  In  the  city  of  Guelph  the  same  thing 
occurred.  In  the  city  of  Guelph  a  large  company  was  sub- 
poenaed before  the  magistrate  for  failing  to  carry  out  the 
Commission's  orders  in  removing  defective  wiring.  The 
magistrate  gave  them  thirty  days  to  bring  in  the  Commis- 
sion's certificate  or  take  the  consequences.  The  company 
obeyed. 

A  large  firm  in  the  city  of  Woodstock  was  brought  before 
the  magistrate  for  doing  wiring  without  a  permit  and  was 
let  off  with  costs  on  the  defence  that  the  work  was  done 
partly  by  another  wireman  and  that  the  firm  was  not  alto- 
gether responsible.  The  other  party  was  brought  before  the 
magistrate  on  the  same  case.  In  this  case  both  parties  were 
warned  and  let  off  on  payment  of  court  costs. 

In  the  town  of  Owen  Sound  a  party  was  subpoenaed  for 
doing  wiring  without  a  permit.  The  case  was  withdrawn  up- 
on payment  of  costs  and  assurance  from  the  offender  that 
he  would  observe  the  regulations  in  future. 

It  is  evident  from  the  foregoing  that  in  the  city  of  To- 
ronto the  magistrate  fully  appreciates  the  wisdom  of  en- 
forcing the  regulations,  as  they  have  imposed  fines,  and  some 
very  heavy  ones,  in  all  cases. 


"Fans  for  Efficiency,"  the  Summer  Slogan 

A  "fan"  there  was  to  his  employer  dear,  who  buried  his  dear  grandmother 
several  times  a  year  ;  he  bought  "a  fan"  and  worked  with  such  a 
vim,  his  employer  raised  his  pay — and  followed  him 


That  season  of  the  year  that  is  generally  spoken  of 
as  "Fan  time"  is  again  within  hailing  distance,  and  it  be- 
hooves all  dealers  to  be  laying  plans  and  placing  orders  for 
a  summer  supply.  It  is  important  that  this  matter  should 
receive  prompt  attention  this  year,  for  various  reasons.  The 
supply  is  likely  to  be  less  easily  available  than  in  normal 
years,  on  account  of  the  scarcity  of  materials.  In  addition 
to  this,  deliveries  are  very  uncertain.  There  is  also  the 
natural  increase  in  business  which  must  accentuate  both  these 
difficulties,  for  there  is  little  doubt  that,  slowly  but  surely, 
the  electric  fan  is  coming  to  be  looked  upon  no  longer  as 
a  luxury,  but  as  one  of  the  essential  furnishings  of  the  office, 
the  factory  and  the  home. 

There  is  a  change,  too,  gradually  coming  over  the  atti- 
tude of  the  public  mind  towards  the  electric  fan.  That  it 
is  something  more  than  a  "seasonal"  article.  Until  within 
the  very  recent  past  a  fan  was  looked  upon  as  a  luxury 
in  the  very  hot  weather,  and,  a  little  later,  as  possibly  justi- 
fying itself  by  the  greater  efficiency  of  the  worker.  It  is 
not  even  yet  appreciated,  however,  though  it  has  been  prove- 
cn,  we  believe,  beyond  question,  that  a  fan  may  be  used  to 
rectify  a  vitiated  atmosphere  with  equal  effectiveness  whether 
in  January  or  July,  and  will  pay  for  itself  in  the  increased 
quantity  and  improved  quality  of  the  work  of  the  individuals 
coming  under  its  influence,  quite  independently  of  the  tem- 
perature conditions.  This  is  a  matter  of  education,  however, 
and  falls  in  the  same  category  as,  for  example,  proper  light- 
ing, the  dollars  and  cents  value  of  which  is  only  just  be- 
ginning to  be  realized  by  employers  of  labor. 

The  electric  fan,  then,  is  no  longer  to  be  thought  of  or 
classed  as  a  luxury.  It  is  a  tool  with  which  to  increase  the 
amount  of  work  that  may  be  accomplished  in  a  given  period. 


It  also  tends,  at  the  same  time,  to  increase  the  quality  of 
the  product. 

These,  undoubtedly,  are  along  the  lines  the  salesman  of 
electric  fans  will  get  the  best  results  where  he  meets  a  cus- 
tomer that  has  to  be  converted.  Draw  attention  to  the 
amount  of  time  lost  through  lassitude  of  employees — that 
tired  feeling — brought  about  not  nearly  so  much  by  over 
work  as  by  poor  ventilation.  This  also  means  carelessness 
and  rejected  products.  Take  even  the  case  of  ten  employees 
in  a  room  losing  ten  minutes  a  day  in  this  manner.  One 
hundred  minutes  is  worth,  say,  fifty  cents.  A  fan  costs 
twelve  dollars,  perhaps,  so  that  in  this  case  the  fan  would  pSy 
for  itself  in  twenty-four  days.  This  is  a  conservative  esti- 
mate for  thousands  of  factories  and  offices.  The  cost  of  oper- 
ation of  an  electric  fan,  of  course,  is  almost  nothing,  often 
not  more  than  one  cent  a  day. 

In  the  following  pages  we  are  showing  a  number  of  elec- 
tric fans  available  for  the  coming  summer's  demand,  along 
with  the  name  of  the  manufacturer,  and,  where  available, 
jobber  from  whom  they  may  be  obtained.  These  include 
such  well-known  firms  as  the  Northern  Electric  Co.;  West- 
inghouse  Electric  &  Mfg.  Co.;  Canadian  General  Electric 
Co.;  R.  E.  T.  Pringle;  Hamilton-Beach  Mfg.  Co.;  the  Adams- 
Bagnall  Co.;  Robins  &  Myers  Co.;  the  Century  Electric  Co.; 
the  Hunter  Fan  &  Motor  Co.;  Knapp  Electric  Co.;  A.  C. 
Gilbert  Co.;  Menominee  Electric  Mfg.  Co.;  Federal  Agencies, 
Winnipeg;  Factory  Products,  Toronto;  General  Electric  Sup- 
ply Co.,  Toronto;  Franke,  Lcvasseur  &  Co.,  Montreal;  Me- 
chanics' Supply  Co.,  Quebec;  Munderloh  &  Co.,  Montreal; 
Crocker- Wheeler  Co.;  Lindstrom,  Smith  Co.;  E  merson  Elec- 
tric Mfg.  Co.;  Fidelity  Electric  Co.;  the  Masco  Company, 
Toronto;  and  the  Carlton  Co.  ' 
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A.c.  oscillatins;  desk  fan — Fidel- 
ity  Elec.   Co. ;   Masco  Co., 
Toronto  ;  Benson-Wilcox 
Co.,  London. 


Hunter  Fan  &  Motor  Co.— R,  E  T. 
Pringle,  Canadian  distributors. 


i-in.  a.c.  type — Crocker- Wheeler  Co. 


32  in.    a.c.    ceiling    fan — Westinghoiise ; 
Northern  Elec.  Co. 


S-in..  (J  volt,  battery  fan- 
Knapp    Electric  Co. 


'Folar  Cuh,"  0-in.   I'niversal  Gilbert  Fan- 
Menzies  &•  Co.,  Toronto. 
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12  or  1(t  in.,  non-osrillating;- 
Robbins  &  Myers 


12  in.  oscillating,  4  blade  type- 

(•.( Co, 


White  Cross, — 8-in.  Uni- 
versal, 110-220  volts,— 
Lindstroni  Smith  Co. 


The.  Chicago,   S-in.  Univer- 
sal,— Lindstrom  Smitli  & 
Company,  Chicago 


12  in.  or  16  in.  oscillator, 
Robbins  &  Myers 


.•\.c,  or  d.c,  l(l-in.  type — 
Knapp  Electric  Co.,  N.  Y. 


Ventilating  Outfit — Canadian 
General  Electric  Co, 


Fan  Attachment    for    Sew  E-Z 
Sewing      Motor — Hamilton, 
Beach  Co.,  Racine,  Wis. 


9-in.    d.c.    fan — Crocker- 
Wheeler  Co.,  Ampere,  N.J. 


12-in.  Universal,  Straight  or 
Oscillating-Menominee  Elec. 

Co.,  Menominee,  Mich. ; 
Masco  Co.,  Toronto. 


8-in.,  non-oscillator 
Robbins  &  Myers 


512, 

Style  H.  a.c.  ceiling  fan — 
Robbins  &  Myers,   Springfield,  Ohio. 


9-in.  oscillator- 
&  Myers 


-Robbins 


Counter-column,  gyrating — 
Westinghouse  Elec.   &  Mfg, 
Company 


rrj  in.  a.c.  (ciling  fan,    (,".G.E.  Co. 


G-blade,  10-in.,  non-oscil 
lating — Wcstinghouse. 


F50 

Style  n,  d.c.  ceiling  type- 


Rohbins  &  Mycr? 
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in.  Universal,  bracket  or  oscillating — 
Menominee  Elec  Co. ;  Masco  Co., 
Toronto. 


S-in,.  4  blade — Menominee  Elec.  Co. ; 
Masco  Co.,  Toronto. 


The  Cyclone,  8-in.   Universal — Hamilton, 
Beach  Company 


9-in.    oscillating-,    desk    or  bracket, 
a  c.  type — Century  Electric  Co. 


Pittsburgh  Electric  Specialties  Co. 
Pittsburgh. 


8-in.  Westinghouse  fan,  bracket 

position — Northern  Elec.  Co.      6  blade,  slow  speed,  12-in.  d.c. 

fan, — Emerson  Electric  Co., 
St.  Louis,  Mo. 


8-in.  Westinghouse  fan,  desk  position — 
Northern  Electric  Co. 


Pittsburgh  Electric  Specialties  Co 


8-in.,  110  volt.  Universal 
motor,    Carlton   Fan — G. 
W.  Moss,  701  Yonge  St., 
Toronto. 


D.  C.  desk  and  bracket 
fan,   oscillating,  Adams- 
Bagnall  type,  12-in.  and 
16-in.  sizes— R.   E.  T. 
Pringle,  Can.  Agents. 


12-in.  and  16-in.  desk  fan- 
Century   Electric  Co., 
St.  Louis. 


12-in.  and  16-in.  oscillating 
model-Century  Electric  Co. 


Ceiling  fan   with    Brascolite  unit — Nortliern  Electric  Co.,  Montreal. 
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Current  News  and  Notes 


Aylmer,  Ont. 

A  by-law  will,  in  all  probaljility.  be  submitted  to  the  rate- 
payers of  Aylmer,  Ont.,  authorizing  an  agreement  with  the 
Hydro-Ekctric  Commission  of  Ontario. 

Cataract,  Ont. 

Considerable  damage  was  done  to  the  generating  plant 
of  the  Cataract  Electric  Company,  of  Cataract,  Ont.,  on  Feb- 
ruary 35,  as  a  result  of  their  6,000-volt  line  becoming  crossed 
with  a  hydro-electric  23,000-volt  transmission  line.  William 
J.  Gibson,  who  attempted  to  cut  the  wires  and  save  the  plant, 
was  electrocuted. 

Coaticook,  Que. 

A  water  power,  development  is  contemplated  by  Pen- 
man's Limited,  Coaticook,  Que.  The  proposal  is  to  erect  a 
power-house,  construct  concrete  dam,  and  install  180  h.p.  tur- 
bine and  generator. 

Cornwall,  Ont. 

It  is  reported  that  the  Cedars  Rapids  Transmission  Com- 
pany will  build  a  transforming  station  at  this  point,  having 
an  initial  capacity  of  3,000  h.p.  The  plant  will  be  so  designed, 
however,  as  to  permit  of  extension  as  the  demand  for  power 
increases. 

Hamilton,  Ont. 

The  Bell  Telephone  Company,  Montreal,  will  shortly  call 
tenders  for  a  substation,  to  cost  $i30,000,  in  Hamilton,  Ont.' 

Merrickville,  Ont. 

The  ratepayers  of  M  ;rrickville,  Ont.,  recently  carried  a 
by-law  authorizing  a  bonus  of  $30,000  for  the  Rideau  Power 
Company,  Limited. 
North  Cobalt,  Ont. 

The  car  barns  of  the  Nipissing  Central  Railway,  North 
Cobalt,  Ont.,  were  damaged  by  fire  recently.    Loss  is  esti- 
mated at  $40,000  to  barns,  $60,000  to  cars,  and  $30,000  to  elec- 
trical equipment. 
Penticton,  B.C. 

The  electrical  engineer  of  Penticton,  B.C.,  Mr.  F.  L.  Mc- 
Keever,  has  submitted  a  report  covering  the  extension  of 
their  generating  plant  by  a  350  B.h.p.  Diesel  engine  and 
direct  coupled  generator;  also  a  new  di'rect  coupled  generator 
for  the  300  B.h.p.  Diesel  engine  already  operating  in  the 
power-house,  the  generator  of  which  is  belt-connected  and 
of  lower  capacity.  The  total  cost  of  equipment  and  installa- 
tion is  placed  at  $54,000'. 
St.  John,  N.B. 

Tlie  St.  John  I^ailway  Company,  St.  John,  N.B.,  have 
sold  out  to  a  company  as  the  New  Brunswick  Investment 
Company.  The  purchase  price  was  $1,300,000.  The  former 
company  did  the  entire  street  railway,  electric  light,  power 
and  gas  business  in  the  city  of  St.  John,  as  well  as  controlling 
a  transmission  line  from  there  to  Rotliesay,  a  distance  of  nine 
miles. 

Swift  Current,  Sask. 

City  council  of  Swift  Current,  Sask.,  will  shortly  call  ten- 
ders for  a  615  h.p.  oil  engine  for  the  electrical  department. 
Toronto,  Ont. 

The  Ontarif)  Railway  and  Municipal  I'oard  have  ordered 
the  Toronto  .Street  Railway  Company  to  l)uild  200  new  double 
truck  cars,  100  (o  be  ready  January,  19IH,  and  100  January, 
1 '.)  1 0. 

Alderman  Raiiisden,  of  tlie  'I'oronto  city  council,  is  urg- 


ing an  expenditure  of  $5,000  for  painting  the  numbers  of 
houses  on  hydro-electric  poles  throughout  the  city. 

A  Toronto  contractor  was  fined  $35  for  neglecting  to 
secure  a  permit  to  install  some  electric  wiring  and  for  neglect 
to  remedy  defective  workmanship  when  ordered  to  do  so  by 
the  Hydro-Electric  Inspection  Department. 

Welland,  Ont. 

The  gross  earnings  of  the  'Welland  hydro-electric  de- 
partment for  the  year  1916  were  $93,646.11;  expenses  were 
$80,686.97,  leaving  a  surplus  of  $12,957.14. 

Windsor,  Ont. 

The  Canadian  Steel  Corporation,  Windsor,  Ont.,  have 
contracted  for  3,000  h.p.  of  hydro-electric  power.  The  effect 
of  this,  we  understand,  is  an  immediate  reduction  of  the 
Windsor  power  rate  from  $39  to  $31  per  h.p. 

Yorkton,  Sask. 

Tenders  are  being  received  by  the  town  council  of  York- 
ton,  Sask.,  for  a  357  h.p.  oil  engine,  280  kw.  generator,  and  a 
transformer. 


Contracts  for  Pumping  Equipment 

The  Turbine  Equipment  Company,  Limited,  have  re- 
ceived  the   following  contracts   for   pumping   equipment: — 

From  the  town  of  Lindsay, — 1  De  Laval  3-stage  pump, 
having  a  capacity  of  1,350,000  Imperial  gallons  a  day,  for 
domestic  requirements,  and  1,750,000  Imperial  gallons  a  day 
for  fire  requirements.  A  vertical  high  speed  gasoline  engine 
will  be  connected  by  clutch  to  one  side  of  the  pump,  and 
the  electric  motor  on  the  other. 

From  the  town  of  Barrie. — 1  De  Laval  single  stage  centri- 
fugal pump,  capacity  1,000,000  to  1,500,000  million  Imperial 
gallons  a  day,  to  operate  against  87  lbs.  pressure  and  direct 
connected  to  100  h.p.  electric  motor. 

From  International  Nickle  Company,  Port  Colborne,  Ont. 
— 1  De  Laval  130  h.p.  steam  turbine-driven  centrifugal  Under- 
writer fire  pump. 


The  Crouse-Hinds  Company  are  distributing  their  bul- 
letin No.  301,  describing  Imperial  flood  light  projectors. 
The  art  of  flood  lighting,  to  bring  out,  during  darkness,  the 
daytime  l)eauty  of  architecture,  the  commercial  value  of 
painted  signs,  etc.,  has  become  a  well  established  branch 
of  illuminating  engineering.  Flood  lighting  can  be  used 
effectively  for  building  exteriors,  statues,  monuments,  bill- 
boards, wall,  chimney  or  other  signs,  flags,  pageants,  con- 
struction work  and  many  other  purposes.  The  use  of  flood 
light  projectors  for  outside  work  will  enable  a  contractor  to 
operate  a  night  shift  effectively.  Railroad  yards,  coal  docks 
and  piers  may  be  lighted  with  these  projectors  and  worked 
at  daytime  efficiency.  Frequently  motor  fire  trucks  are 
equipped  with  them.  The  bulletin  is  well  illustrated  and 
contains  a  quantity  of  interesting  information  regarding  pro- 
jectors. 


C.  G.  E.  publications— Electric  appliances  for  the  home, 
l)amphlet  describing  and  illustrating  C.G.E.  household  appli- 
ances; bulletin  No.  48905A,  arc  welding  apparatus;  l)ulletin 
No.  46291. '\.  portal)le  test  meters  for  alternating  current 
circuits. 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Hei-e  is  strong  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM.,  . 
3-core,  13,200  v.  cable,  illustrated  above.  After^  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto         Winnipeg         Regina         Calgary  Vancouver 


Phillips  Factory 
at  Montreal 
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I  WAR   LOAN  I 

I  DOMINION  OF  Canada  | 

I  Issue  of  $150,000,000  5%  Bonds  Maturing  1st  March,  1937  | 

I  Payable  at  par  at  Ottawa,  Halifax,  St.  John,  Charlottetown,  Montreal,  Toronto,  g 

I  Winnipeg,  Regina,  Calgary,  Victoria,  and  at  the  Agency  of  a 

I  the  Bank  of  Montreal,  New  York  City.  | 

I  INTEREST  PAYABLE  HALF-YEARLY,  1st  MARCH,  1st  SEPTEMBER  | 

I  PRINCIPAL  AND  INTEREST  PAYABLE  IN  GOLD  I 


ISSUE  PRICE  96. 

A  FULL  HALF-YEAR'S  INTEREST  WILL  BE  PAID  ON  1st  SEPTEMBER,  1917 

THE  PROCEEDS  OF  THE  LOAN  WILL  BE  USED  FOR  WAR  PURPOSES  ONLY 


The  Minister  of  Finance  offers  herewith,  on  behalf  of 
the  Government,  the  above-named  Bonds  for  Subscrip- 
tion at  96,  payable  as  follows: — 

10  per  cent  on  application; 

30       "  16th  April,  1917; 

30       "  15th  May,  1917; 

26       "  15th  June,  1917. 

The  total  allotment  of  bonds  of  this  issue  will  be  limited 
to  one  hundred  and  fifty  million  dollars,  exclusive  of  the 
amount  (if  any)  paid  for  by  the  surrender  of  bonds  as 
the  equivalent  of  cash  under  the  terms  of  the  War  Loan 
prospectus  of  23nd  November,  1915. 

The  instalments  may  be  paid  in  full  on  the  16th  day  of 
April,  1917,  or  on  any  instalment  due  date  thereafter,  under 
discount  at  the  rate  of  four  per  cent  per  annum.  AH 
payments  are  to  be  made  to  a  chartered  bank  for  the 
credit  of  the  Minister  of  Finance.  Failur.e  to"  pay  any 
instalment  when  due  will  render  previous  payments  liable 
to  forfeiture  and  the  allotment  to  cancellation. 

Subscriptions,  accompanied  l)y  a  deposit  of  ten  per 
cent  of  the  amount  subscribed,  must  be  forwarded  through 
the  medium  of  a  chartered  bank.  Any  branch  in  Canada 
of  any  chartered  bank  will  receive  subscriptions  and  issue 
provisional  receipts. 

This  loan  is  authorized  under  Act  of  the  Parliament 
of  Canada,  and  both  principal  and  interest  will  be  a 
charge  upon  the  Consolidated  Revenue  Fund. 

Forms  of  application  may  be  obtained  from  any  branch 
in  Canada  of  any  chartered  bank  and  at  the  office  of  any 
Assistant  Receiver  General  in  Canada. 

Subscriptions  must  be  for  even  hundreds  of  dollars. 

In  case  of  partial  allotments  the  surplus  deposit  will  be 
applied  towards  payment  of  the  amount  due  on  the  April 
instalment. 

Scrip  certificates,  non-negotiable  or  payable  to  bearer 
in  accordance  with  the  choice  of  the  applicant  for  reg- 
istered or  bearer  bonds,,  will  be  issued,  after  allotment, 
in  exchange  for  the  provisional  receipts. 

When  the  scrij)  certificates  have  been  paid  in  full  and 
l)ayment  endorsed  thereon  by  the  bank  receiving  the 
money,  they  may  be  exchanged  for  bonds,  when  prepared, 
with  coupons  attached,  payable  to  bearer  or  registered 
as  to  principal,  or  for  fully  registered  l^onds,  when  pre- 
pared, without  cou])ons,  in  accordance  with  the  application. 


Delivery  of  scrip  certificates  and  of  bonds  will  be  made 
through  the  chartered  banks. 

The  issue  will  be  exempt  from  taxes — including  any 
income  tax — imposed  in  pursuance  of  legislation  enacted 
by  the  Parliament  of  Canada. 

The  bonds  with  coupons  will  be  issued  in  denomina- 
tions of  $100,  $500,  $1,000.  Fully  registered  bonds  without 
coupons  will  be  issued  in  denominations  of  $1,000,  $5,000 
or  any  authorized  multiple  of  $5,000. 

The  bonds  will  be  paid  at  maturity  at  par  at  the  office 
of  the  Minister  of  Finance  and  Receiver  General  at 
Ottawa,  or  at  the  office  of  the  Assistant  Receiver  General 
at  Halifax,  St.  John.  Charlottetown,  Montreal,  Toronto, 
Winnipeg,  Regina,  Calgary  or  Victoria,  or  at  the  Agency 
of  the  Bank  of  Montreal.  New  York  City. 

The  interest  on  the  fully  registered  bonds  will  be  paid 
by  cheque,  which  will  be  remitted  by  post.  Interest  on 
bonds  with  coupons  will  be  paid  on  surrender  of  coupons. 
Both  cheques  and  coupons,  at  the  option  of  the  holder, 
will  be  payable  free  of  exchange  at  any  branch  in  Canada 
of  any  chartered  bank,  or  at  the  Agency  of  the  Bank  of 
Montreal,  New  York  City. 

Subject^  to  the  payment  of  twenty-five  cents  for  each 
new  bond  issued,  holders  of  fully  registered  bonds  without 
coupons  will  have  the  right  to  convert  into  bonds  of  the 
denomination  of  $1,000  with  coupons,  and  holders  of  bonds 
with  coupons  will  have  ■  the  right  to  convert  into  fully 
registered  bonds  of  authorized  denominations  without 
coupons  at  any  time  on  application  to  the  Minister  of 
Finance. 

The  books  of  the  loan  will  be  kept  at  the  Department 
of  Finance,  Ottawa. 

Application  will  be  made  in  due  course  for  the  listing 
of  the  issue  on  the  Montreal  and  Toronto  Stock  Exchanges. 

Recognized  bond  and  stock  brokers  having  offices  and 
carrying  on  busine  ss  in  Canada  will  be  allowed  a  commis- 
sion of  three-eighths  of  one  per  cent  on  allotments  made 
in  respect  of  applications  bearing  their  stamp,  provided, 
however,  that  no  commission  will  be  allowed  in  respect 
of  the  amount  of  any  allotment  paid  for  by  the  surrender 
of  bonds  issued  under  the  War  Loan  prospectus  of  23nd 
November,  1915,  or  in  respect  of  the  amount  of  any  allot- 
ment paid  for  by  surrender  of  five  per  cent  debenture 
stock  maturing  1st  October,  1919.  No  commission  will 
be  allowed  in  respect  of  applications  on  forms  which 
have  not  been  printed  by  the  King's  Printer. 


Subscription  Lists  Will  Close  On  or  Before  the  23rd  of  March,  1917 


Departnuiil  of  Finance,  Ottawa,  March  12lli,  I'.ilT. 
Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 
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Condensed  Department 


FOR  SALE 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vaqant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 

'"^^^fl^advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


MEGGER  WANTED 


Send  full  particulars  and  price  to  Box  543.  Elec- 
trical News,  Toronto. 


Tenders  for 
Synchronous  Condensers 

Sealed  Tenders,  marked  "Tenders  for  Synchron- 
ous Condensers,"  addressed  to  the  Chairman  of 
the  Toronto  Electric  Commissioners,  will  be  re- 
ceived until  noon  of  Wednesday,  March  28tli 
Each  tender  must  be  accompanied  by  a  marked 
cheque,  as  called  for  in  the  Form  of  Tender.  Spe- 
cifications, Form  of  Tender,  and  any  information 
desired  may  be  obtained  at  the  office  of  tlie  Pur- 
chasing Agent,  15  Wilton  Avenue,  Toronto.  The 
lowest  or  any  tender  not  necessarily  accepted.  4-5 

POSITIONS  WANTED 


SITUATION  WANTED  BY  PRACTICAL 
ELECTRICIAN  in  liydro  plant,  thoroughly  ex- 
perienced in  power  plant  work ;  at  present  em- 
ployed as  chief  electrician  with  large  manufactur- 
ing concern.  Box  538,  Electrical  News,  Toronto, 
Ont.  <i-' 


ERECTING  ENGINEER  open  for  engagement 
supervising  plant  construction  or  marine  installa- 
tions— Hydraulic  equipment.  Electrical  equip- 
ment, Diesel  and  Semi  Diesel  Engines.  Tecli- 
nically  trained,  thoroughly  experienced,  steady, 
energetic,  capable.  Present  engagement  termin- 
ates about  March  10th.  Box  530,  Electrical 
News,  Toronto,  Ont.  5-0 


POSITIONS  VACANT 


WANTED  —  DRAFTSMAN,  thoroughly  experi- 
tnced  in  electrical  sub-station  design,  and  capal)l; 
of  laying  out  and  detailing  switch  and  bus  com- 
parlnitnts,  switcliboards,  conduit  work,  etc.  :  volt- 
ages 1.S20II-4150,  2200  and  550.  Aiiply,  giving  <;e- 
tailed  experience,  place  of  birth,  salary  expected, 
etc.,  to  Drafting  Dept.,  Toronto  Hydro-Elec^-ic 
System,  corner  Duncan  and  Nelson  Streets,  To- 
ronto. C-0 


1917  N.  E.  L.  A.  Rate  Book 

The  task  undertaken  by  the  Rate  Re- 
search Committee  of  the  N.  E.  L.  A.  is 
nearly  completed.  The  1917  N.  E.  L.  A. 
Rate  Book,  the  first  of  the  series  of  An- 
nual Rate  Books,  is  offered  by  the  Rate 
Research  Committee  to  the  meinber  com- 
panies of  the  National  Electric  Light  As- 
sociation. Its  purpose  is  to  place  before 
their  executive  complete  information  re- 
,t?arding  the  current  rates  of  electric  light 
and  power  companies  in  the  larger  cities 
of  the  United  States  and  Canada.  In 
the  1917  edition,  the  rates  of  companies 
in  cities  having  a  population  of  40,000 
and  over  are  given.  It  is  expected  that, 
in  the  1918  edition,  the  scope  will  be  ex- 
tended to  include  cities  of  35,000  and  over. 


Each  year  supplements  will  be  prob- 
ably issued  in  April,  July  and  October, 
which  will  give  all  new  rates,  and  any 
changes  in  existing  rates  which  have  oc- 
curred during  the  quarter. 

An  attempt  has  been  made  by  the  ed- 
itors to  present  the  rates  with  absolute 
accuracy,  although  an  abbreviated,  stand- 
ard form  has  necessarily  been  used.  Un- 
doubtedly improvements  and  corrections 
in  form  and  matter  will  have  to  be  made 
as  the  Rate  Book  develops  from  edition 
to  edition.  The  .  editors  invite  sugges- 
tion and  criticism  in  the  effort  to  develop 
the  Rate  Book  into  a  standard  work  of 
the  highest  accuracy. 

While  the  National  Electric  Light  As- 
sociation and  the  editors  have  exerted 
every  effort  to  make  the  Rate  Book  a 
correct  interpretation  of  the  existing 
rates  of  the  companies,  they  cannot  and 
do  not  take  any  responsibility  for  the  ac- 
curacy of  the  information  therein  shown. 

Throughout  the  Rate  Book  it  has  been 
necessary  to  use  standard  abbreviations, 
and  to  condense  the  rates  wherever  pos- 
sible. The  schedules,  as  shown  in  the 
Rate  Book,  have  all  been  standardized. 
In  no  case  are  they  an  exact  copy  of  the 
rates  as  shown  in  the  schedules  of  the 
company.  The  necessity  for  such  con- 
densation and  abbreviation  is  obvious. 

The  attempt  has  been  made  to  state  in 
each  case  the  period  during  which  prompt 
payment  discount  is  allowed;  and  whe- 
ther the  minimum  charge  is  subject  to 
prompt  payment  discount.  In  some  cases 
the  complete  information  was  not  avail- 
able. 


PETRIE'S  LIST 

of  New  and  Used 

MOTORS 

for    Immediate  Delivery 


No. 

H.P. 

Phase  Cycl 

e  Volts 

Speed 

Maker 

1 

75 

3 

25 

550 

750 

Lancashire . 

1 

18 

3- 

60 

550 

11511 

Union  Elec. 

1 

15 

3 

25 

550 

1400 

.T.  &  M. 

1 

12 'A 

3 

(iO 

550 

1740 

Union  Elec. 

1 

3 

00 

550 

1700 

Lancashii-e. 

1 

TA 

3 

60 

220 

1710 

l^'nion  Elec. 

1 

7^ 

3 

25 

550 

750 

Packard 

1 

7/. 

3 

25 

550 

1400 

Westg. 

ii 

3 

25 

550 

1400 

Lancashire. 

1 

5 

3 

eo 

200 

850 

Westg. 

1 

5 

3 

25 

550 

1500 

Langdon 

1 

5 

3 

25 

550 

1400 

Swedish 

1 

3 

3 

25 

550 

1400 

C.  G.  E. 

1 

■> 

3 

125 

104 

1875 

C.  G.  E. 

1 

•4 

1 

25 

110 

14.5(1 

Fislier 

Write 

Us  for 

Prices 

MOTORS 
GENERATORS 

AND 

TRANSFORMERS 

25  and  60  CYCLE 
IMMEDIATE  DELIVERY 


WRITE  FOR  PRICES 


SEND  LISTS  OF 
EQUIPMENT  TO  BE  SOLD 

TO 

E.  A.  LOWRY, 
209  King  St.,  GUELPH,  ONT. 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


PATENTS 


SECURED  OR  OUR 
FEES  RETURNED 

lieing  next  door  to  the  Patent  Office,  we  liave 
personal  interviews  with  E.xaminers,  thus  ear- 
Her  allowance  of  your  Patents.  We  have 
access  to  all  Records,  and  solicit  the  business 
of  Manufacturers,  Engineers,  and  otliers  who 
realize  the  advisability  of  having  their  Patent 
business  transacted  by  E.xperts.  Send  for  our 
Booklet,  etc. 

HAROLD  C.  SHIPMAN  &  CO. 

Reg.  Patent  Attorneys  Ottawa,  Canada 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents.  Trade  Marks.  Designs. 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 
STAR  BLDG..  ISKing  St.  W..  TORONTO 


H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont. 


■■^^    PROCURED  IN  ALL 
I      ^  COUNTRIES 
m^^^   LONG  EXPERIENCE 

IN  PATEN r  LITIGATION 

I    SEND  FOR  HAND  BOOK 

Iatents  = 

RIDOUT  &  MAYBEE 

59  Yonge  Street 
TORONTO       -       .       .  CANADA 
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Masco  Company 

Limited 

91-93  Queen  St.  E.,  TORONTO 


Conduits,  Conduit  Fittings 
Reflectors,  Switches,  Lamps 
Fuses,  Motors 


LARGE  STOCKS 


QUICK  SHIPMENTS 


'Jobbers  of  Standard 
Electrical  Supplies  " 


Hold  On 


That  is  what  you  want  your 
Rail  Bonds  to  do.  There  are 
several  kinds  of  bonds  that  will 
do  it.  There  is  one  kind  that 
not  only  will  hold  on,  but  ab- 
solutely will  not  corrode  at  the 
terminals. 

Electric  Welded  bond  term- 
inals are  guaranteed. 


The  Electric  Railway 
Improvement  Co. 

Cleveland,  Ohio 


DEVOE 

Switches^  Switchboards, 
Panels  and  Steel  Boxes 

MADE'IN-CANADA 

Knockouts  are  eas- 
ily removed  —  no 
harhmering  the  box 
out  of  shape — and 
painted  with  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing these  boxes 
absolutely  rust 
proof. 

Hundreds  of  Con- 
tractors are  using 
them.  You'll  nev- 
er know  how  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  specialists  in  this  line  we  are 
able  to  produce  all  kinds  of  switches  at  reasonable 
prices. 


Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  D  evoe  Electric 
Switch  Company 

Office  and  Factory: 

414  Notre  Dame  St.  West 
MONTREAL 
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In  offering  the  new  "THOR"  to  your  trade, 
you  can  do  so  with  full  assurance  that  you 
are  giving  them  "Value  Received." 


The  new  "THOR"  Electric  Washing 
Machine  is  Chainless—Beltless— Silent.  It 
is  simple  and  safe. 

This  machine  is  guaranteed  against  Imperfedions. 
Write  Us  for  Full  Description  and  Prices. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


Model  310 
Single  Phase  and  D.  C. 
Portable  Wattmeter 


The  Art  of 

Electrical 

Measurement 

— its  perfection  and  its 
growth — has  been  asso- 
ciated inseparably  with 


Indicating  Instruments 

From  the  year  1>SS8  to  now,  each  successive  instrument  that  has 
borne  the  name  Weston  has  marked  the  highest  achievement  in 
the  Art.  At  no  time  has  Weston  superiority  been  more  obvious 
tlian  in  the  present  models. 

Weston  Indicating  Instruments  inchide  comT)lete  groups  for 
portaljle  or  switchboard  service  in  A.  C.  or  D.  C.  Circuits,  and 
many  instruments  for  sjjecial  piu'poses. 


The  Weston  Portable  Electrodynamometer  Group  incUides 
Model  310  Wattmeter  (illustrated).  Model  329  Polyphase  Watt- 
meter; Model  341  A.  C.  and  D.  C.  Voltmeter  and  Model  370 
A.  C.  and  D.  C.  Ammeter.    Write  for  descriptive  bulletins. 

Weston  Electrical  Inttrument  Co.,  23  Weston  Ave., Newark, N.J. 

Toronto — A.  H.  Winter-Joyner,  Ltd.,  100  Wellington  St.  West. 
Montreal,   Winnipeg,   Vancouver,   Northern   Electric   Co.,  Ltd 


Business  Lighting 

Our  "  Dominionlite  "  constitutes  a  very  important  factor  in  every 
sort  of  business  lighting,  especially  for  stores,  etc.  The  fixture 
combines  a  pleasing  and  artistic  design  and  finish  with  a  very  high 
efficiency  from  the  wattage  consumed. 

"DOMINIONLITE" 

Made  in  two  sizes,  No.  1  being  for  use  with  Nitrogen  and  Tung- 
sten lamps  up  to  300  watts.  The  upper  shade  is  1 6  inch  diame- 
ter ;  lower  bowl  8  inch  diameter.  The  position  of  the  lamps  in 
the  lower  bowl  can  be  adjusted  to  suit  the  size  of  lamp  used. 
No.  2  takes  up  to  500  watt  Nitrogen  and  Tungsten  lamps. 
Upper  shade  20  inch  diameter,  lower  bowl  1 0  inch  diameter. 
Write  us  for  complete  description  and  prices 

Jefferson  Glass  ©mpany  Ijjvuted 

Head  Office  and  Works:  TORONTO 

MONTREAL— Royal  Tru.t  BIdg.,  L.V.  Webber,  Manager.    WINNIPEG— 592  Notre  Dame  Ave.,  A.E.  E.Iing,  Agent. 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 


42 


THE   ELECTRICAL  NEWS 


March  15,  1917 


CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  hali  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  o(  Canada. 
Lincoln  Electric  Co.  of  Canada. 
Wagner  Electric  Mfg.  Company  of  Canada. 

ALUMINUM 

British  Aluminium  Company. 
Northern  Aluminum  Company. 
Spielmann  Agencies,  Registered. 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company. 

Ferranti  Electrical  Company  of  Canada. 

Joyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company. 

Wagner  Electric   Mfg.  Company  of  Canada. 

Weston  Electrical  Instrument  Company. 

ATTACHMENT  PLUGS 

Benjanyn  Electric  Manufacturing  Company. 
Canadian  Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National  Metal  Molding  Company. 
Pass  &  Seymour,  Inc. 

AUTO  STARTERS 
Adams-Bagnall  Electric  Company. 

BATTERIES 

Canadian  General  Electric  Company. 
Canadian  Hart  Accumulator  Company. 
Hamilton   &  Toronto  Electric  Co. 
Nortliern  Electric  Company. 
Pringle,  R.  E.  T. 


Cope,  T.  J. 


CABLE  RACKS 


Jordan  Bros.  Inc. 


BLOCKS 


BOLTS 

McGill  Manufacturing  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Ohio  Brass  Company. 

BOXES 

Canadian   Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Co.  of  Canada. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited. 
Joyner,  Limited,  A.  H.  Winter. 
Pringle,  R.  E.  T. 

BRAKES 

Sundh  Electric  Company. 

BULBS 

Pioneer  Corporation. 

BUS  BAR  SUPPORTS 
Toyner,  Limited,  A.  H.  Winter. 
Moloney  Electric  Company  of  Canada. 

BUSHINGS 
Electrical  Fittings  Company. 
National  Metal  Molding  Company. 

CABINETS 
Canadian  Krantz  Electric  &  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company. 
Canada  Wire  &  Cable  Company. 
D.  &  W.  Fuse  Company. 
Northern   Electric  Company. 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada. 

CABLE  ACCESSORIES 

Cope,  T.  J. 

Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada. 

CARBONS 
Canadian  Weitlnghoute  Company. 


.    CAR  EQUIPMENT 
Ohio  Brass  Company. 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 
Jones  &  Glassco. 

CHARGING  OUTFITS 
Canadian   Crocker- Wheeler  Company. 

Lincoln  Electric  Co.  of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern  Electric  Company. 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company. 
Cutter  Electric  &  Manufacturing  Company. 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.  &  W.  Fuse  Company. 

COMMERCIAL  AGENCY 

Bradstreet  Company. 

COMMUTATORS 
Cleveland  Armature  Works. 

COMPRESSORS 
De  Laval  Steam  Turbine  Company. 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company. 
Canadian   Westinghouse  Company. 

CONDUCTORS 

British  Aluminium  Company. 
National  Metal_  Molding  Company. 
Northern  Aluminum  Company. 

CONDUITS 

American  Conduit  Company. 
Conduits  Company. 

Electrical  Fittings  &  Foundry  Limited. 
National  Metal  Molding  Company. 
Northern'  Electric  Company. 

CONDUIT  ROD 

Cope,  T.  J. 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited. 

Ferranti  Electrical  Company  of  Canada. 

Lincoln  Electric  Co.  of  Canada. 

CONDUIT  BENDERS 

Martin  &  Sons,  H.  P. 

CONDUIT  BOX  FITTINGS 
Electrical   Fittings  Company. 
Pass  &  Seymour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 
Canadian   Crocker- Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Sundh  Electric  Company. 

CONNECTORS 

Dossert  &  Company. 

COOKING  DEVICES 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Northern   Electric  Company. 
Spielmann  Agencies,  Registered. 

CORDS 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company. 
Stuart-Howland  Company. 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company. 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Co. 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 
Pass  &  Seymour  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company. 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  SHADES 

Jefferson  Glass  Company 

ELECTRIC  RANGES 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 
Ohio  Brass  Company. 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 
Boving  &  Company  of  Canada. 

FANS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Century  Electric  Company. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Robbins  &  Myers. 
Spencer  Company,  W.  H. 
Volt  Electric  Company. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited. 
Northern  Electric  Company. 

FIXTURES 

Benjamin  Electric  Manufacturing  Company 

Canada  Sales  Company. 

Canadian  General  Electric  Company. 

Jefferson  Glass  Company. 

Northern  Electric  Company. 

Tallman  Brass  &  Meul  Company. 

FLASHLIGHTS 
Canada  Sales  Company. 
Interstate  Electric  Novelty  Company. 

Northern  Electric  Company. 
Spielmann  Agencies,  Registered. 

FLEXIBLE  CONDUIT 
Tubular  Woven  Fabric  Company. 

FUSES 

Canadian  General  Electric  Company. 

Canadian  Westinghouse  Company. 

Chicago  Fuse  Manufacturing  Company. 

Daum,  A.  F. 

D.  &  W.  Fuse  Company. 

Economy  Fuse  &  Manufacturing  Company. 

G.  &  W.  Electric  Specialty  Company. 

Moloney  Electric  Company  of  Canada. 

Northern  Electric  Company. 

Volt  Electric  Company. 

FUSE  BOXES 
n.  &  W.  Fuse  Company. 
Northern  Electric  Company. 
Pass  &  Seymour,  Inc. 

(Continued  on  page  44) 
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THIS  TRADE  MARK 


Water 

Turbines 


Hydraulic 
Governors 


High 

Efficiency 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Vertical 
Turbines 

shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
They  are  among  the  largest 
water  turbines  installed  in 
Canada  and  are"  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 

The  services  of  these  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  .  ONTARIO 


TELEPHONES 


A  TYPE  for 
EVERY  PURPOSE 

We  make  them  to  give  years  of  service.    Special  attention  has  been 
given  each  part  before  assembling. 

A  rigid  inspection  and  test  is  made  after  each  part  has  been  firmly  placed  in 
its  proper  position. 

TRANSMISSION 

in  our  telephones  is  perfect,  because,  we  know  and  you  know,  and  your  cus- 
tomer will  find  out,  that  it  is  transmission  that  counts.  We,  therefore,  give 
the  necessary  attention  to  our  transmitters  and  receivers,  and  know  that  each 
one  will  stand  up  under  the  work  that  it  is  expected  to  perform. 

Our  SERVICE  Department  will  furnish  you  with  diagrams  and  specifications  that 
will  assist  you  in  contracting  for  telephone  work. 

Write  for  Bulletin  No,  7 

Canadian  Independent  Telephone  Co,,  Limited 

263  Adelaide  Street,  W.  TORONTO 
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GENERATORS 

Canadian  Crocker-Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Canadian   Vickers,  Limited. 
De  Laval  Steam  Turbine  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Ferranti  Electrical  Company'  of  Canada. 
Lachapelle  &  Company,  J.  D. 
Lancashire  Dynamo  &  Motor  Company. 
Lincoln  Electric  Co.  of  Canada. 
Thomson   Company,   Limited,  Fred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Canada  Sales  Company. 
Jefferson    Glass  Company. 

GUARDS  (Lamp) 
McGill  Manufacturing  Company. 
Monarch  Electric  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HEATING  DEVICES 

Canadian  General  Electric  Company. 

Canadian  Vickers,  Limited. 

Canadian    Westinghouse  Company. 

Majestic    Electric  Company. 

Northern   Electric  Company. 

Renfrew  Electric  &  Manufacturing  Company. 

.Spielmann   Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories, 

INSTRUMENTS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 

INSULATORS 

Canadian  Porcelain  Company. 
Canadian    Westinghouse  Company. 
Illinois  Electric  Porcelain  Company. 
Moloney  Electric   Company  of  Canada. 
Mica  Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 

Packard  Electric  Company. 

IRONS  (Electric) 
Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Flexible  Conditit  Company. 
Majestic  Electric  Company 
National  Electric  Heating  Company. 
Northern    Electric  Company. 
Renfrew   Electric  Company. 

ISOLATED  LIGHTING  PLANTS 
Main  Electric  Mfg.  Company. 

LAMP  BULBS  (Electric) 
Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical  Maintenance  &  Repairs  Company. 

High  Efficiency  I-amp  Company. 
Lincoln  Electric  Co.  of  Canada. 
Moloney   Electric  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 
Volt  Electric  Co. 

LANTERNS  (Electric) 
Duncan  Electrical  Company. 
Interstate   Electric   Noveliy  Company. 
.Spielmann   Agencies,  Registered. 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Compairy. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Comnany. 


LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited. 

Canadian  General  Electric  Company. 
Cope,  T.  J. 

Carr  Company,  C.  E.  A. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Ohio  Brass  Company. 
Pass  &  Seymour  Inc. 
Steel  Co.  of  Canada  Limited. 

LIGHTING  STANDARDS 
Adaras-Bagnall  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E,  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited. 

LUMINOUS  BULBS 

Pioneer  Corporation 

LUMINOUS  CLOCKS 

Pioneer  Corporation 

MAGNETS 

Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Co. 
Northern  Electric  Company. 
Thompson-Levering  Company. 

METAL  MOLDINGS 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company. 
Ferranti  Electrical  Company  of  Canada. 
Gres(t  West  Electric  Company 
Northern  Electric  Company. 
Packard  Electric  Company. 

MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 

MOTORS 

Canadian  Crocker- Wheeler  Company. 

Canadian  General  Electric  Company. 

Canadian    Westinghouse  Company. 

Canadian  Vickers. 

Century  Electric  Company. 

Electrical  En^neering  Company. 

Electrical  Maintenance  &  Repairs  Company. 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

Lancashiire  Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company. 

Petrie,  Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbing  &  Myers. 

Spencer  Company,  W.  H. 

Thomson   Company,  Limited^  Fred. 

Toronto  &  Hamilton  Electric  Company. 

Wagner  Electric  Mfg.  Company  of  Canada. 

NICKEL 
International   Nickel  Company. 

OFFICE  FURNITURE 
Canadian   Office   &   School   Furniture  Company. 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada. 

OVERHEAD  MATERIAL 

Drew  Electric  &  Mfg.  Company 
Carr  Company,  C.  E.  A. 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Krantz  Electric  &  Mfg.  Company. 
Canada  Sales_  Company. 
Devoe  Electric  Switch  Company. 

Northern  Electric  Company. 

PAINTS  &  COMPOUNDS 

G.  &  W.  Electric  Specialty  Company. 
McGill  Manufacturing  Company. 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada. 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratoriei,  Inc. 


PATENT  SOLICITORS  &  ATTORNEYS 
Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond. 
Ridout  &  Maybee. 
Shipman  &  Company,  Harold  C. 

PINS   (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company. 

PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Pringle,  R.  E.  T. 

POLES 

Crawford  Cedar  Company. 
Lindsley  Bros.  Company. 

Northern  Electric  Company. 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Steel  Co.  of  Canada  Limited. 

PORCELAIN 

Canadian  Porcelain  Company. 
Illinois   Electric   Porcelain  Company. 
Ohio   Brass  Company. 
Pass  &  Seymour,  Inc. 


POTHEADS  &  SLEEVES 
G.  &  W.  Electric  Specialty  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic  &  Engineering  Company. 

Main  Electric  Mfg.  Company. 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin  Electric  Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Pass  &  Seymour. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company. 

REPAIRS 
Electrical  En^neering  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Thomson  Company,  Fred. 

RHEOSTATS 
Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

ROSETTES 

Benjamin  Electric  Manufacturing  Company. 
Duncan  Electrical  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Duncan  Electrical  Company. 
Monarch  Electric  Company. 
National   Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 

Spencer  Company,  W.  H.  ' 
Starr  Son  &  Company,  John. 
Volt  Electric  Company. 

SOLDERING  FLUXES 
Allen  Company,  L.  B. 
Houston   &  Company 

STANDARD  CELLS 
Weston  Electrical  Instrument  Company. 

(Continued  on  Pact  46  ) 
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"Bulldog"  Portable  Lamp  Guards 


A  1917  necessity  in  every  shop,  garage,  factory  or  any  building 
where  a  portable  lamp  would  be  useful.  The  guard  is  designed  for 
the  greatest  protection  to  bulb,  and  at  the  same  time  affording  least 
light  obstruction.  These  guards  are  selling  like  wild  fire  all  over  the 
country.  They  pay  well  and  will  help  build  up  a  profitable  specialty 
trade.    Write  for  catalogue  of  our  complete  line  of  electrical  specialties. 

McGILL  MANUFACTURING 

VALPARAISO  :— : 


i»\T  

'    J.  ;;|"!!>-_ 

COMPANY 

INDIANA 


A  NICKEL 

Shot— High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
>^  this   natural  stroDger-than- 

"'"CIj  Ir^^     steel,  non-corrodible  alloy. 

Re£.  U.  S.  Pat.  Off. 

Manufactured  forms  are  Rods,  Flats,  Casings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouies : 
501  Merchanti  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Canada  West  Electric,  Limited,  REGINA  and  EDMONTON 
Northwestern  Engineering  and  Supply   Co.,   Ltd.,  CALGARY 

Prompt  •hipment*  from  Factory  or  nearest  Warehouse 


QUALITY 


EFFICIENCY 


MICABOND 

The  Standard  Mica  Insulation 

Sheets — Washers— Rings — Tubes 
Segments — Special  Shapes 

The 

CHAMPION 

OILED  FABRICS 

— Manufactured  by — 

The  Chicago  Mica  Co. 

Valparaiso,  Ind.,  U.  S.  A. 
Frank  G.  Scofield 

Canadian  Sales  Representative 

Lumsden  BIdg.,  Toronto,  Ont. 


Electrical  Machinery  and  Repairs 


Armatures  Complete,     Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 

Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 
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STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Northern  Electric  Company. 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electiic  Company. 
Canada  Sales  Company. 
Canadian   Westinghouse  Company. 
Chamberlain  &  Hookham  Meter  Company. 
Devoe  Electric  Switch  Cornpany. 
Electrical   Maintenance  &  Repairs  Company. 
G.  &  W.  Electric  Specialty  Company. 
Moloney  Electric  Company  of  Canada. 
Monarch  Electric  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Spencer  Company,  W.  H. 
Starr  Son  &  Company,  John. 
Stuart-IIowland  Company. 
Sundh  Electric  Company. 

SWITCHBOARDS 

Canadian  General  Electric  Company. 

Canadian   Krantz  Electric  &  Manufacturing  Co. 

Canadian  Westinghouse  Company. 

Devoe  Electric  Switch  Company. 

Ferranti  Electrical  Company  of  Canada. 

Moloney  Electric  Company. 

Northern  Electric  Company. 

Pringle,  R.  E.  T. 

SWITCH  BOXES 
Electrical  Fittings  Company. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada. 

SWITCH  PLATES 

Pioneer  Corporation. 


TAPE 

Packard  Electric  Company. 
Northern  Electric  Company. 

TAPS 

Jordan  Bros,,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Co. 
Northern  Electric  Company. 

TOASTERS 

Flexible  Conduit  Company. 
National  Electric  Heating  Company. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 

TOOLS 

Northern  Electric  Company. 

Pratt  &  Whitney  Company  of  Canada. 

TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company. 

TRANSFORMERS 
Adams-Bagnall  Electric  Company. 
Canadian  Crocker- Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Company. 
Packard  Electric  Company. 
Thordarson  Electric  Manufacturing  Company. 
Wagner  Electric  Mfg.  Company  of  Canada. 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company. 

TROLLEY  GUARDS 
Ohio  Brass  Company. 

TURBINES 
Boving  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 


TUBING 

Northern  Aluminum  Company. 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 

Northern  Electric  Company. 

VACUUM  CLEANERS 

Houston  &  Co. 
Pringie,  R.  E.  T. 

VISE  STANDS  (Portable) 

Martin  &  Sons,  H.  P.  ' 

WATERPROOFING 

Toch  Bros. 


WATER  POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 

WELDING  EQUIPMENT- 

'  Lincoln  Electric  Co.  of  Canada. 


WIRE 

Boston  Insulated  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company. 

D.  &  W.  Fuse  Company. 

International  Nickel  Company. 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

WIRING  DEVICES 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 
Volt  Electric  Company. 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 
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The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  Street,  MONTREAL 

Manufacturers  of 

Brass  and  Porcelain  Sockets,  Cut-Outs, 
Receptacles,  Rosettes,  Attachment  Plugs, 
Tumbler  Switches,  etc. 


INDOOR  -  OUTDOOR 
TYPE 

Disconnects— Choke  Coils 
Bus-Supports— Fuse  Mounts 


POLE  TOP  SWITCHES 

Single  and  Double  Break  Light- 
ning Arresters,  Sub-station 
units.   Ask  for  Catalogs. 


OUT-DOOR  SUB-STATIONS 
WOOD  POLE- STEEL  TOWBR 


"Delta  Star"  High  Tension  Equipment 

Moloney  Electric  Co.  of  Canada,  Limited 

Halifax,      Montreal,      Toronto.      Winnipeg,  Vancouver 


IF  YOU  SODER— ALLEN-FLUX  IT 


A  form  for  every  use — and  every 
form  perfect.  Stick,  Paste,  Salts, 
Liquid — every  one  guaranteed  to 
make  electrically  and  mechanically 
perfect  joints.  Non-acid,  non-cor- 
rosive, fCtmeless.  ALLEN-Flu.x  is 
the  only  flux  approved  by  the  Na- 
tional Board  of  Underwriters.  Try 
it — you'll  find  it  "A  good  buy,  with 
no  regrets."  Send  your  dealer's 
name  for  sample. 

Houston  &  Co.,  Ltd. 

Cumberland  Block 
WINNIPEG 

22  College  St., 
Toronto. 

1825  Scarth 
Regina. 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  Sale*  Office— 72  W.  Adami  St.,  Chicaso,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent.. 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 

Electrical  Measuring  Instruments 
4912  Stenton  Ave.  PHILADELPHIA,  PA. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


°5S)""  Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  f^:..  Pittsburgh,  Pa. 


John  Starr  Son  &  Co, 

Limited 

158  Granville  St.,  Halifax,  N.S. 

Electrical  Supplies 

Wholesale  Distributors  for 

Standard  Underground  Cable  Co. — Wires  and  Cables 
Crouse-Hinds  Co. — Condulets 
Pass  &  Seymour — Wiring  Supplies 

Hotpoint  Electric  Co. — Heating  and  Cooking  Appliances 

Benjamin  Electr   Co.— Wiring  Supplies 

Trumbull  Electric  Co. — Panel  Boards  Switches,  etc. 

Moloney  Electric  Co. — Transformers 

Harvey  Hubbell,  Inc. — Wiring  Supplies 

Ferranti  Electrical  Co. — Meters 

Orpen  Conduit  Mfg.  Co. — Galvanized  Conduit 

"Crown,"  "Chadwick"  and  "Wakefield" — Fixture 

Nitrogen,  Tungsten  and  Carbon — Lamps 

"Radium,"  "Columbia"  and  "Eveready" — Batteries 

Large  Stocks  of  Above  Carried  for 
PROMPT  SHIPMENTS. 


The   Jordan   Commutator  Truing  Device 


Operate.s  without  removing 
armature.  No  shut  down  of 
motor  or  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  caus- 
ng  short  circuits. 

No  portable  slide-rest  with  tlie 
danger  of  the  tool  digging  into 
the  commutator  and  numerous 
other  chances  of  damage  to  the 
commutator  or  armature  which 
are  all  overcome  with  this  ma- 
chine. 


TYU  J  OtVICl  ATTACntO  10 
11  HP.  CSOCHR  WHttlCS  MOTOR 
«ACK  VltW  OF  TRUINt  OCVICt : 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Represented  by  :  Frank  R.  Filer,  Winnipeg,  Can. 
Toronto  Representative: 
Canada  Sales  Company,  165  Church  Street,  Toronto,  Canada 


The  Jordan   Tapon   for   Moulding  Work 

A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work. 

It  is  not  necessary  to  have 
the  ends  of  the  capping 
straight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

•lordan  Tapons  may  be  secured  from  your  nearest  Electrical 
Supply  House. 
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Checking  the  angle  of  De  Laval 
Helical  Gear. 


Turbines, 
Pumps,  Gears 

and 

Compressors 

are  made  to 
Limit  Gages 


THAT  may  strike  you  as  the  manufacturer's  affair  alone,  but  it  is 
tremendously  important  to  the  user.  Our  limit  gage  method  of 
njanufacture  insures  that  when  you  wish  to  replace  worn  bearings,  or 
wearing  rings,  or  impellers  in  pumps,  or  turbine  blades  cut  by  wet 
steam,  you  can  order  the  part  from  tlie  factory  by  giving  the  num- 
ber stamped  upon  it,  and  that  the  new  part  can  be  inserted  by  im- 
skilled  men,  without  fitting  or  other  special  operations. 
l)e  Laval  Turbines,  Pumps  and  Compressors  are  so  constructed  that 
internal  parts  can  be  gotten  at  for  inspection  or  renewal  by  merely 
lifting  the  casing  covers  and  without  disconnecting_  piping. 
De  Laval  Turbines  are  built  for  all  steam  conditions  and  for  all 
speeds,  De  Laval  Pumps  for  all  heads  and  capacities,  and  De  Laval 
Compressors  for  all  pressures  up  to  135  pounds.  Do  not  fail  to 
secure  our  special  catalogs,  some  of  them  treatises  of  200  to  300 
pages.  State  horse  power,  boiler  press'tu-e,  vacuum,  delivery,  head, 
speed,  and  other  conditions. 


Reg.  U.  S.  Pat.  Office 

STEAM  TURBINE  CO. 

Turbine  Equipment  Co.,  Limited,  C.  P.  R.  Building,  Toronto,  Can. 
The  E.  Laurie  Company,  243  Bleury  Street,  Montreal,  Que. 

l.SO! 


The  difficulty  of  successfully  starting  small  appar- 
atus is  easily  overcome  by  installing  the  fractional 
sizes  of 


Repulsion  Start— Induction 

Single  Phase  Motors 


Illustrating  a  1-6  h.p.  Motor 


which  possess  a  starting 
torque  in  excess  of  three 
times  full  load  torque. 
They  therefore  are  desir- 
able for  operating  such 
apparatus  as  requires  con- 
siderably more  torque  to 
start  it  than  to  keep  it  in 
motion  and  especially  for 
such  as  is  located  in  cool 


places  and  is  controlled  automatically  or  from  a  distance. 

They-keep-a-running 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  244 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel  Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


WHEN  you  buy 
STANDARD 
Wires  and 
Cables  you  get  sup- 
erior quality  at  a  fair 
price  and  the  benefit 
of  over  '.'•'>  years'  ex- 
perience in  the  man- 
ufacture and  instal- 
lation of  such  pro- 
ducts. 


Standard  Underground  Cable  Co.  of  Canada 


Montreal  Hamilton 


Hamilton,  Ontario 


Limited 

Winnipeg  Seattle 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 

The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint! 


DOSSERT  &  CO., 


242  Went  4l8t  St. 
NEW  YORK 


H.  B.  LOGAN,  prksident 
IRVING  SMITH,  Canadian  Rep..  Unity  Bids.,  MONTREAL 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  mitcbcll 
Perdval  H.^itcbell 

Consulting  and  Sopervisin^i 
Enginttrt 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng^ineering^. 

Trader*  Bank  Building,  Toi*OntO 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bide..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gat 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi.  Board  of  Trade  BIdg.,  Montreal.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Test*,  Report*.  Arbitration! 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  OfHce) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W.Craig  St.,  Montreal 


"Li^'i^m  FOR  CAI^ 


•FINE 

/BANK npf irF^^    ryomcE. SCHOOL.'  \.-#-_k.^^^-,c3; 

OOUHT  HOUSE 
iOBUG  STORE  FITTINGS. 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE     :  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

■  80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry 


W.  G.  Chace 


N.  R.  Gibson 


KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 

Also  at  Montreal,  Ottawa,  Washington,  D.C. 


STANLEY  LIQHTFOOT 

RCG'D  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLDG.(^*J  y^'Jige"  )  TORONTO. 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FREE 

MBNT.ON    TM.B    ^A-«B)  M.  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Toweis  and 
Hardware.  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  ot  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1S49 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the   civilized  world. 

Subscriptions  are  based  on  tlie  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor 
respondence  invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. :  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que.; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOIJ  lost  in  prestige 


through  not  being  able  to  take  care  of 
your  customers'  business  ? 
How  much  have  YOV  lost  in  Profit  on 
this  business  P 

Get  the  habit  of  handling-  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  sh)\v.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Sa}-  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Others  are  doing  it.    Why  not  you  ?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phones: 
Adelaide  S02 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"  ALWAYS  ON  THE  JOB  " 


Night!  and  Holidaya 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.  T.  Dale,  Manager,  Beach  1723 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama^ Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

**Maiestic'*  heat  everywhere— the  dining-room^  the  drawing-room, 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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A-K  Motors 


A-K  motors  are  new  to  the  Canadian  market  but  are 
by  no  means  an  experiment.  They  are  built  for  high 
efficiency  and  long  durability,  in  single  phase,  vari- 
able speed  types  no  and  220  volts— 25  and  60  cycle. 
Made  in  sizes  ^  H.  P.  and  up  and  in  stock  at  Toronto. 


Special 
Controllers 

for 

A-K  Motors 


Illustration  shows 
our  12  speed  con- 
troller, of  the  Auto 
Transformer  type 
for  use  with  all  A-K  ^tt 
Motors.  ^ 


Write  (or  Catalogue  and  Prices 


R.  E.  T.  PRINGLE,  LIMITED 


95  King  St.  East 

TORONTO 


302  Donalda  Block 

WINNIPEG 


809  Unity  Bldg. 
MONTREAL 
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RANGES 


an( 


Hot  Water 

HEATERS 

If  deliveries  are 
important  to  you 

WRITE  FOR  PRICES 

Do  it  Today 

The  National  Electric 
Heating  Co.,  Limited 

Toronto,  Ont. 


Vol.  XXVI— No.  7 


Toronto,  April  1,  1917 


Smith  Hydraulic  Turbines 

Suitable  for  Any  Water  Power  Requirements 


Between  5  Feet  and  600  Feet  Head 


..llllllllllll  _  „  lllN. 

Accompanying  illus- 
tration shows  single 
horizontal  shaft 
Francis  type  turbine 
unit  of  2,000  horse 
power  under  135  feet 
head. 

"illllll 


III.. 

Two  of  these  units 
in  successful  opera- 
tion in  Eagle  Falls 
plant  of  the  Beaver 
River  Power  Cor- 
poration, near  Beav- 
er Falls,  New  York. 

Ill 


Tests  at  HOLYOKE  FLUME  and  tests  in  place  by  Disinterested  Engineers 
demonstrate  not  only  our  claims  for  EXTRAORDINARY  EFFICIENCY  at  all 
stages  of  gates,  but  also  our  ABILITY  TO  DESIGN  A  UNIT  TO  SUIT  THE 
CONDITIONS. 

SIMPLICITY  OF  DESIGN,  ACCESSIBILITY  TO  ALL  MOVING  PARTS 
and  the  HEAVY,  SUBSTANTIAL  CONSTRUCTION,  illustrated  above,  IN- 
SURE CONTINUOUS  SERVICE  WITH  LOW  MAINTENANCE  COST. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

H.  B.  VAN  EVERY— Canadian  Representative— 405  Power  Bldg.,  MONTREAL 
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Northern  Electric  paper 
insulated  lead  covered 
Power  cables  are  de- 
signed, manufactured  and 
tested  to  maintain  the 
highest  possible  factor  of 
safety. 

In  every  phase  of  their 
production,  engineering 
skill  of  the  highest  order 
directs  their  manufacture. 

To  those  interested  we 
will  be  glad  to  send  a  list 
of  the  larger  users  of  this 
class  of  cable  who  will 
verify  our  claims  for 
Northern  Electric  Power 
Cables. 

Among  all  rubber  cov- 
ered wire  "Adanac"  en- 
joys the  largest  sale  in 
Canada.  The  carefulness 
and  skill  with  which  this 
wire  is  insulated'  secures 
a  degree  of  safety  in  ex- 
cess of  underwriters'  re- 
quirements. 

Enquiries  as  to  specifi- 
cations and  prices  are 
welcomed  at  any  of  our 
branch  houses. 


Armoured  Cables 
Annunciator  Wire 
Armature  Wire 
Asbestos   Covered  Wire 
Automobile  Wire 
Bare  Copper  Wire 
Brewery  Cord 
Bridle  Wire 
Brass  Wire 
Bell  Cord 
Canvassite  Cord 
Copper  Clad  Wire 
Car  Wire 

Counterweight  Cord 

Cambric   Insulated  Cables 

Deck  Cable 

Drop  Wire 

Electric   Heater  Cord 

Elevator  Cable 

Fixture  Wire 

Flameproof  Wire  and  Cable 

[-amp  Cord 

Lead  Covered  Cables 

Magnet  Wire 

Marine  Wire 

Motor  Boat  Wire 

O    ce  Wire 

Packing  house  Cord 

Pothearl  Wire 

Paper  Insulated  Power  Cable 

Paper  Insulated  Telephone  Cable 

Portable  Lamp  Cord 

Bubl")er  Covered  Wire 

Rubber  Covered  Cable 

S'low  Window  Cord 

Signal  Wire 

Slow   Burning  Wire 

.Slow    Burning  Weatiierproof 

Wire 
.Switchboard  Cable 
.Switchboard  Cords 
Switchboard  Wire 
Tple^raph  Cable 
'telephone  Cords 
Theatre  Cable 
''"rolley  Wire 

Weatherproof   Copper  Wire 
Weatherproof    Iron  Wire 
Weatherproof  Aluminum  Wire 
Cable   S])bcing  Compound 
Pothead  Compoimd' 
Paper  Tape 
Cable  Terminals 

Etc.,     Etc.,  Etc. 


Northern  Electric  Company 


it:;::>:i:::: 


LIMITED 


Montreal      Halifax  Toronto 
London   Winnipeg  Regina 
Calgary 


April  J.  1917. 
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Northern  Electric 

VUL-COT  FIBRE 

Is  longer  wearing. 
Is  more  economical. 

Is  easier  to  machine  into  any  shape  in  which 
you  may  be  using  hard  rubber,  mica,  wood  or 
porcelain. 

N.E. -VUL-COT  Fibre  gears  and  pinions  are 
noiseless. 

N.E.-VUL-COT  Fibre  gaskets  are  oil  and  grease 
proof. 

It  is  an  exceptional  electrical  insulator,  and  is 
used  to  the  extent  of  millions  of  pounds  annually 
for  this  purpose  alone. 

We  strongly  recommend  a  thorough  investigation 
of  this  40-year-old  high-ciuality  vulcanized  fibre. 
Its  use  in  your  products  will  prove  its  economy 
as  it  has  with  thousands  of  other  manufacturers. 

N.E.-VUL-COT  Fibre  is  easy  to  buy  in  almost 
any  form — in  sheets,  rods,  tubes  or  bars  ;  or  ready- 
machined  to  your  specifications  or  those  we  have 
on  file — which  have  become  standardized  in  many 
industries. 

The  N.E.-VUL-COT  Fibre  line  includes  the  fol- 
lowing Specialties — 

Candle  Stick  Tubes  .  Switch  Bars 

Canopy  Insulation  Strip  Switch  Handles 

Cleats  Trunk  Fibre 

Fibre  Sheets '  Tubes 

Flashlight  Tubes  Warehouse  Cars,  Boxes 

Insulating  Paper  and  Cans 

Rods  Washers 


Ruvio 
Self-Timing 
Egg  Cooker 

and 

Milk  Warmer 


Here  is  a  handy  little  device  that  will  increase 
your  sales  and  create  good  will  for  you  among 
your  customers. 

The  steaming  method  of  cooking  eggs  makes 
them  more  healthful  and  easier  to  digest.  The 
outer  part  of  the  egg  is  mellow  and  not  tough 
as  is  the  case  in  the  boiling  process.  With  the 
Self-Timing  Cooker,  eggs  of  the  same  degree  of 
cooking  are  obtained  every  day. 

There  are  three  outstanding  features  about 
this  device  that  are  worth  noting — 

IT  IS  SELF-TIMING— Cooks  eggs  hard  or  soft 
and  turns  off  current  when  through.  No  mov- 
ing parts  to  get  out  of  order.  No  hot  wire  coils 
to  burn  out. 

IT  IS  ECONOMICAL— Uses  only  half  the  cur- 
rent of  the  ordinary  Electric  Toaster.  Operates 
on  the  usual  110-115  Volt  A.C.  Circuit. 

IT  IS  HEALTHFUL^Coddled  eggs  are  the 
most  healthful.  There  is  no  tough,  indigestible 
outer  lining  common  to  boiled  eggs. 

THE  MILK  or  LIQUID  WARMING  AT- 
TACHMENT—Fits  over  top  of  the  cooker  bowl 
in  place  of  the  cooker  cover.  Uniformity  in  milk 
temperature  is  vital  to  the  health  of  the  child 
and  the  use  of  a  device  that  assures  this  import- 
ant feature  is  satisfying  as  well  as  a  convenience 
at  all  hours,  day  or  night. 

This  device  is  a  welcome  addition  to  the  heat- 
ing devices  now  on  the  market.  The  Combined 
Milk  Warmer  and  Egg  Cooker  retails  for  $7.70. 
There  is  a  profit  for  you  of  from  25  per  cent,  to 
35  per  cent.,  according  to  quantity  purchased. 
You  should  see  that  you  have  a  good  stock  on 
hand. 

Our  nearest  house  will  be  glad  to  supply  your 
requirements. 


Northertt  Electric  Compatty 

LIMITED 

MONTREAL  OTTAWA  WINNIPEG  CALGARY 

HALIFAX         TORONTO        LONDON         REGINA  VANCOUVER 
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to  Write  Conduit  Specifications 


"All  conduit  used  in  this  work  must 
be  sherardized  or  galvanized  on  both 
interior  and  exterior  surfaces,  both  of 
which  surfaces  shall  be  further  pro- 
tected by  coatings  of  a  transparent  and 
acid-proof  enamel  over  the  sherardized 
or  galvanized  surfaces." 
There's  but  one  conduit  which  will 
come  up  to  these  specifications — 
SHERARDUCT. 


SHERARDU  CT.  Sherardized  Rigid 
Steel  Conduit,  will  outlive  an}^  build- 
ing in  which  it  is  installed.  It  is  now, 
and  has  been  for  years,  the  choice  of 
successful  architects,  engineers  and 
electrical  contractors  in  all  parts  of  the 
United  States  and  Canada. 

Write  today  for  catalogue  and  sample 
of  SHERARDUCT. 


Nafional  Melal  Molding  S 

^  Ma nufacturers  of  CL-/ 

Electrical  Conduits   <5r  Fittings 
1118  Fulton  Building, PITTSBURGH, PA. 


ATLANTA  DALLAS  LOS  ANGELES  SALT  LAKE  CITY 

BOSTON  DENVER  NEW  YORK  SAN  FRANCISCO 

CHICAGO  ,  PORTLAND 

BUENOS  AIRES  HAVANA  MANILA 

Canidian  Distributors— Canadian  General  Electric  Company,  LImitad 


BUFFALO 
PHILADELPHIA 
ST.  LOUIS 
PARIS 


DETROIT 
SEATTLE 


"DOMINIONLITE" 

An  Efficient  Unit  for  Business  Lighting 

Look  at  the  g'enerous  dimensions  of  this 
unit.  Make  an  inspection  of  its  efficiency 
under  actual  lightint;-  conditions.  We  know 
what  your,  opinion  will  he.  it's  the  bigi^-est 
value  on  the  market — ^l)ar  none.  Bi"'  and 
liandsome.  with  a  cheerful,  hcmest  exterior 
design,  it  is  just  the  thin^-  for  all  places  of 
business.  Materials  arc  stron.^-  and  ^'ood. 
sizes  to  accommodate  up  to  300  and  .SOO  watt  Nitrogen 
lamps. 

This  is  a  piece  you  should  always 
carry  in  stock. 


m  two 
'un-rsten 


Jefferson  Glass  (5mpany  Ipted 


Head  Office  and  Works:  TORONTO 


MONTREAL-Royal  Tru.t  Bldg.,  L.V.  Webber.  Manager.     WINNIPEG-592  Notre  Dame  Ave.,  A.E.  E.Iing.  Agent. 

VANCOUVER-606  Welton  Block,  R.  G.  Moore,  Agent. 
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The  Lightning  Season 
is  Almost  Here! 

Do  you  again  realize  that  the  lightning  season  is  almost  here?  That.your  appar- 
atus must  be  thoroughly  protected  with  efficient  lightning  arresters  if  it  is  to  see  you 
safely  through  the  storm  period. 

Do  you  realize  that  one  flash  of  lightning  can  do  enough  damage  in  a  fraction  of 
a  second  to  cost  you  more  than  an  entire  equipment  of  efficient  lightning  arresters  ? 

Just  timely  questions. 

Why  put  the  matter  of  lightning  protection  off?  Why  take  chances  of  heavy 
losses — when  your  only  price  for  safety  is  an  installation  of 

Garton-Daniels  Lightning  Arresters? 


There  is  no  question  that  they  will  <»ive  you 
efficient*  protection — their  small  air  gap  dis- 
tance assures  you  of  that. 

There  is  no  question  that  they  will  elimin- 
ate suro^es,  low  voltages,  winking-  lights,  etc., 
on  your  lines,  at  the  time  they  discharge — 
their  low  series  resistance  assures  you  of  that. 

And  again,  there  is  no  question  that  they 
will  eliminate  lightning  arrested  grounds  and 
short-circuits  during-  storms  —  because  their 
mechanical  circuit  breaker  is  positive  in  cutting 
off  the  flow  of  line  current  following  the  light- 
ning discharge  to  ground. 

Every   Garton-Daniels   A.   C.  Arrester  is 

Electric  Service  Supplies  Co. 

Manufacturers 
PHILADELPHIA    NEW  YORK  CHICAGO 

17th  and  Cambria  Sts.    50  Church  St.    Monadnock  Bldg. 


guaranteed  to  do  just  these  things;  every  one  . 
is  unconditionally  guaranteed  for  a  year. 

Get  your  Spring  lightning-  protection  under 
way  mow !  There  is  grave  danger  in  delay. 
After  the  flash — what?  Safety  or  destruction ? 
It  is  for  you  alone  to  decide. 

As  the  first  step  towards  real  lightning  pro- 
tection, ask  for  our  1917  Catalog-  on  lightning- 
arresters  and  lightning;  protection  apparatus,  a 
book  which  ever}'  electrical  man  should  have. 

Garton-Daniels  Lightning  Arresters  are 
handled  b}^  jobbers  generally  throughout  tlic 
I'nited  States  and  Canada. 

Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Distributors 
MONTREAL  TORONTO 

323  St.  James  St.  33  Melinda  St. 
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I-T-E  CIRCUIT  BREAKERS 


TYPE  W 

Non  closable  on  overload.     Direct  acting,  time  limit  and 
"No  Voltage." 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  v^^hy 
one  concern  recently  ordered  over  tv^^o 
hundred  of  them. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory :  Philadelphia,  Pa. 

New  York,  50  Church  St.  Chicago,  Mpnadnock  Block. 

Toronto,  Traders  Bank  Bldg.  Pittsburgh,  Park  Building. 

Detroit,  Mich.,  Ford  Bldg.  Minneapolis,  Metropolitan  Life  Bldg. 

Indianapolis,  Ind.,  Telephone  Bldg. 

ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore, 


Sundh  Sump  and  Tank  Switches 

are  the  Simplest  and  Strongest. 


Unequalled  for  controlling  water  levels  in  tanks, 
wells  or  sumps. 

Absolutely  weather  proof  and  will  perform  their 
duty  with  reliability. 

Furnished  single,  double,  three  or  four  pole. 
Always  give  a   quick,   sharp  make  and  break. 

"Sundh"  Switches,  Panels  and  complete  line  of 
Controlling  Devices  described  in  our  catalogue. 


Send  for  one  to-day. 


Sundh   Electric  Company 

NEW  YORK,  U.S.A. 
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Two-Way  Plug 


A  Well  Advertised  Leader 


m 


t 


Iii  jji-actically  all  the  leading  newspapers  of  Canada — at 
least  in  those  reaching  four-fifths  of  the  Canadian  homes — 
you  will  find  convincing,  attractive  advertisements  of  the 
.Benjamin  Two-Way  Plug  and  other  electrical  devices  and 
accessories  bearing  the  name  of  Benjamin. 

This  is  good,  you  will  agree,  so  far  as  it  goes — but — 
We  are  anxious  to  have  those  who  read  these  advertise- 
ments know  that  BENJAMIN  products  are  on  sale  in  your 
store. 

So  we  are  preparing  folders,  window  tfims,  hangers,  elec- 
tros for  your  local  advertising,  silent  salesmen,  etc.,  which 
we  will  send  you  free  of  cost,  if  you  think  it  good  policy 
to  use  them.    Do  you? 

Benjamin  is  a  famous  name  in  the  electrical  world.  We 
are  going  to  make  it  a  household  name  as  well. 

In  recent  years  the  expansion  of  the  market  for  electrical 
goods  has  been  very  large.  .  In  future  it  will  be  still  greater, 
because  electricity  for  lighting,  heating,  cooking,  and  power 
is  increasing  every  day. 

Let  us  get  together  and  secure  a  good,  generous  share  of 
this  trade. 

Are  you  interested?    Then  write  us  and  say  so. 


The  Benjamin  Electric  Mfg.  Co.  of  Canada,  Ltd 


11-17  Charlotte  Street 


TORONTO 
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Canadian  Hart  Accumulator  Co.  ...  o4 
Canadian  Independent  Telephone  Co. 
Canadian    Inspection    and  Testing 

Laboratories  

Canadian  Krantz  Electric  Company.  ~il 

Canadian  Porcelain  Company   10 

Canadian  Westinghouse  Company..  54 

Century  Electric  Company    53 

Chamberlain  &  Hookham  Meter  Co., 

[limited  

Cleveland  .A.rmature  Works   

Conduits  Company,  Limited   '.> 

Cope,  T.  J   ...  ,  

Cutter  Company   '> 

Daum.  .\.  F   45 

Delta  Electric  Company   53 

DeLaval  Steam  Turbine  Company..  47 

Dennison,  H.  J.  S   40 

Devoe  Electric  Switch  Company  .  .  . 

D.  &  W.  Fuse  Company  

Dossert  &  Company  

Duncan   Electrical   Company    43 

P'conomy  Fuse  and  Mfg.  Co   11 

Elec.  Maintenance  and  Repairs  Co..  55 


l-Hectric  Railway  Improvement  Co.  . 

Electric  Service  Supplies   Company  5 

Electrical  Testing  Laboratories    40 

ICscher  Wyss  &  Company   49 

J'lwart  &  Jacob  

b'ctherstonhaugli  &  Hammond  ....  4(i 

Fcrranti  Electrical  Company   13 

G.  &  W.  Electric  Specialty  Co   50 

Gest,  G.  M.,  Limited   11^ 

Gray,  Charles  F   40 

Great  West  Electric  Company  ....  53 

High  Efficiency  Electric  Lamp  Co...  io 

Houston  &  Company   38 

Hunter  Fan  and  Motor  Company  ...  8 

Illinois  Electric  Porcelain  Company  47 

International  Nickel  Company  ....  43 

Jefferson  Glass  Company   4 

Jones  &  Glassco  

Jordan  Brothers   

Joyner,'  Limited.  A.  H.  Winter  ...  .  ,41 

Kelsch,  R.  S  ;   40 

Kent  Brothers  

Kerry  &  Chace,  Limited   40 

L';\ir  Li(|ui(le  .Si^cicly   18 

Lancashire  Dynamo  and   Motor  L'o. 

Leeds-Northrup  Company   44 

Lightfoot,  Stanley   40 

Lincoln  Electric  Company  of  Canada  41 

Lindsley  Brothers  Company   45 

Lowry,  E.  A   40 

Lyman  Tube  and  Supply  Company..  5 

Majestic  Electric  Company   49 

McGill  Manufacturing  Company  . .  . 

McKinnon  Chain  Company  

Mitchell,  Chas.  H.  &  Percival  H.  . .  .  40 
Moloney  Electric  Co.  of  Canada.  10-43 

Monarch  Electric  Company   


Natfonal  Electric  Heating  Company 

National  Metal  Molding  Company..  4 

Northern  Aluminum  Company  ...   .  38 

Northern  Electric  Company   ^-3 

Ohio  Brass  Company  

Packard  Electric  Company   12 

Petrie,  JI.  W.  .  .  .    40 

Phillips  Electrical  Works,  Eugene  F.  39 

Pratt  &  Whitney   55 

Pringle,  R.  E.  T  

Renfrew  Electric  and  Mfg.  Co   IS 

■Ridout  &  Maybee   40 

Robertson  Limited,  J.  M.   46 

Robbins  &  Myers  Company   17 

Ross  &  Company,  R.  A.   46 

Sammett,  M.  A   '46 

Schofield,  Frank  G.  

Smith  Company,  S.  Morgan    1 

Standard  Underground  Cable  Com- 
pany of  Canada   51 

Standard  W' iring     13 

Starr,  Son  &  Co.,  John  

Sundh  Electric  Company   0 

Steel  Company  of  Canada   15 

Tallman  Brass  and  Metal  Company.  47 

Thompson,  Clarence   40 

Thompson,  Fred  &  Co   50 

Thompson-Levering  Company  ....  45 

Thordarson  Manufacturing  Company  43 

Toronto  and  Hamilton  Electric  Co..  4;! 
Tubular  Woven  Fabric  Company  . .  . 


\'ickers  Limited  

\'olt  Electric  Manufacturing  Co.  . . . 

Wagner  Electric  Manufacturing  Co. 
Weston  Electrical  Instrument  Co...  53 
White  Electrical  Company,  T.  C.  ... 


Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unity  Bldg.  .MONTREAL      3402  0»ler  Ave.,  Shaunessy  Heights,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  ine  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  12"  and  16"  sizes, —  every  fan  is 

ready  for  service  with  10  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 


1917. 


THE    ELECTRICAL    iN  E  W  S 


WIREMOLD 


The  Molding  Made  Like  a  Conduit 

Think  what  this  means — 

As  it  is  now,  your  men  go  out  on  a  molding  job  and  spend  most  of  their  time 
assembling.  Wiremold,  on  the  other  hand,  comes  to  you  already  assembled  —  and 
permanently  assembled.  As  far  as  the  work  which  your  men  have  to  do  is  concerned, 
it  is  really  one  piece — like  conduit. 

And — also  like  conduit — it  "fishes"  easily.  The  non- separable  base  and  capping 
form  a  tube  through  which  wires  slide  easily  and  without  catching. 

Therefore,  Wiremold  saves  you  time  and  expense  and  adds  to  your  profits. 

But  the  above  are  not  the  only  advantages  of  this  conduit-like  Wiremold.  It  is 
only  two- wire  size  and  hence  is  small  and  sightly.  It  comes  in  10-foot  lengths — one 
solid  piece  for  every  ordinary  wall  height.  You  need  no  special  tools  to  put  it  up  — 
just  an  ordinary  fine-tooth  hacksaw  and  a  screw-driver.  It  has  just  a  few  fittings — and 
these  have  been  standardized  wherever  possible  for  use  with  things  you  always  have 
on  hand — sockets,  for  example.  And  it  comes  in  a  neutral  tone  enamel  which  blends 
perfectly  with  the  vast  majority  of  wall  and  ceiling  colors.    You  rarely  have  to  paint  it. 

Note  How  Easy  It  Is  To  Install 


Fig.  1.  Fig.  2.  Fig.  3. 


To  put  up  "Wiremold"  just  shove  a  coupling  into  the  grooves  of  the  capping,  and  screw  it  to  the  wall 
with  a  No.  8  flat  head  wood  screw  as  indicated  in  Fig.  1  above.  Start  the  grooves  in  the  next  length  over 
the  edges  of  the  coupling  as  in  Fig.  2.  And  close  up  as  in  Fig.  3.  Certainly  nothing  could  be  more 
simple.    And  the  beautiful  part  of  this  simplicity  is  that  it  applies  to  all  fittings. 

We  make  a  very  simple  clip  to  support  Wiremold  in  the  middle  of  the  length.  You  will  find  it 
listed  in  our  pocket  catalogue.    Send  for  one  today. 


Conduits  Company  Limited.  Toronto 

Sole  Agents  for  Canada 
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Holds  constant  speed 
on  direct  current  motors 

The  C-G-E  automatic  speed  regulator  will  hold  the  speed  of  a  direct  current  motor  prac- 
tically constant  in  spite  of  fluctuations  in  load  and  supply  voltage. 

The  speed  of  the  motor  is  controlled  by  the  action  of  a  centrifugal  switch  mounted  on 
the  motor  shaft.  As  the  motor  speeds  up  the  switch  automatically  makes  contact,  short 
circuiting  part  of  the  resistance  in  the  motor  field  rheostat.  As  the  speed  drops  the  switch 
opens  again  inserting  the  resistance  in  the  field.  The  action  of  the  regulator  is  very  rapid 
and  the  motor  responds  so  quickly  that  the  variations  in  speed  are  imperceptible. 

Inasmuch  as  the  regulator  is  not  connected  in  series  with  the  motor  field  circuit,  but 
operates  only  in  shunt  with  the  field  rheostat,  there  is  no  danger  of  breaking  the  field  circuit. 

The  usefulness  of  this  regulator  will  be  appreciated  wherever  it  is  desirable  to  hold  con- 
stant speed  on  a  direct  current  motor. 

In  the  printing  industry  it  is  used  for  the  purpose  of  minimizing  breaks  in  paper  due  to 
irregularities  of  speed.  It  is  also  used,  to  advantage  in  paper  mills,  on  machines  like  lathes 
and  to  control  motors  operating  ice  cream  machines.  In  fact  its  applications  are  almost  un- 
limited. 


Offices- Tdronlu,   llalifa.\,  Muiilical,  Ottawa,  Coball,  .Soulli  Porcupine,  London,  Winniiicg,  Calvary,  Nelson,  Kdnionlon, 

and  Vancouver. 


April  1. 
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G.  M.  Gest,  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


YOU  DON'T  THROW  AWAY 


Economy  Renewable  Carl;ridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 

UNITY  BUILDING  -  -  MONTREAL 
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Made  in  Canada 


Transformers 


Series  and  Potential  Transformers 
Transformers  for  Every  Service 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 


General  Sales  Office, 

Traders  Bank  Bldg. 

TORONTO 


N.  W.  Office  and  Warerooms, 
WINNIPEG 


St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  SuppHes,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 


ADi-ii  1.  nn? 


Til  I'.  I'jja'i" u  I ;  \  I,  X  I'-.ws 
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rEKF^ANTI 


We  have  a  large  stock  of  3  phase 
60  cycle 

Pole  Type 
Transformers 


in  our 


Winnipeg  and  Toronto  Stocks  for 
immediate  delivery 

Write  for  our  prices  before  buying 
elsewhere 

Ferranti  Electrical  Company 
of  Canada,  Limited 

TORONTO  MONTREAL  WINNIPEG 

90  Sherbourne  St.         704  Unity  BIdg.       Farmers' Advocate  BIdg. 


r/\  ^  s^/  sv/- 


f=^FFeF?ANTlxcm=x=: 


"The  National  Authority  on  Wiring  and  Construction" 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  359,400  Sold 


23  rd  Year 


By  H.  C.  Gushing  Jr. 

Fellow  American  Institute  o/  Electrical  Engineers;  formerly 
Electrical  Inspector Jor  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff" Association  o/ New  York. 


23rd  Edition 


1917  Standard  Wiring 


Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"  It  settle*  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,      347  Adelaide  street  West,       Toronto,  Canada 

"The  Best  Book' on  Wiring  Ever  Produced"— E.  T.  Birdsall,  m.e.,  a.i.e.E. 
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A]ini  1,  I'.il  ; 


The 
Design  of 

CROCKER-WHEELER 

Induction  Motors 


includes 


Heavy  Shafts 

Large  Journals 


Ideal  End  Ring  Construction 


High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 
with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER- WHEELER 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


CO 


Head  Office  and  Works 
ST.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 


AiH-il  I, 


INDISPENSABLE  LINKS 

In  the  Successful  Business  Chain 

Throughout  oun  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past — the  expansion  and  pros- 
perity of  our  business  depend. 

IN  OUR  IVIILLS  AND  FACTORIES 
IN  OUR  SALES  DEPARTMENTS 

Service 

Believing  QUALITY  and  SERVICE  are  the  indis- 
pensable links  between  producer  and  consumer, 
we  employ  their  combined  strength  to  conserve 
and  complete  our  relationship  with  all  users  of 
Steel  and  iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

UNITED 

HAMILTON        -        -  MONTREAL 
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"Canadian  Insulators'* 

SUSPENSION  INSULATORS 


No.  189 


No.  557 


WE  CARRY  IN  STOCK  SUSPENSION  INSULATORS  FOR 
EVERY  REQUIREMENT  AND  VOLTAGE 


CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 


lo  secure 
voltage 


factory 

WINDSOR,  ONT. 


OF  CANADA,  LIMIT 

District  Officer* 

HaUfax        Montreal  Winnt]>e^ 


General  Sales  Office 

mRONTQ,  ONT. 


April  1,  I'.iir. 
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This  Display  in  Your  Window,  Will  Stop 
Every  Pedestrian  Who  Comes  Your  Way 


The  ciit-(-)Ut  of  the  man  is  life-size  and  so 
natnral  that  at  first  ghmce  it  hjoks  exactly  as 
thi)Ugh  a  real  man  were  in  yonr  ^vin(lo\v  de- 
monstrating- the  comforts  of  a  fan. 

The  life-like  effect  of  the  display  is  enhanced 
hy  the  neck-tie,  which  is  loose  and  so  con- 
structed that  it  flutters  naturally  in  the  hreeze 
of  the  fan  just  as  a  real  tie  does. 

The  cut-out  is  beautifull}-  lithographed  in 
eight  colors,  and  the  reproduction  above  gives 
a  very  inadequate  impression  of  its  real  effect- 
iveness and  beauty.  It  is  mounted  on  a  heavy 
hoard  with  an  easel  back.     .\11  vou  need  to 


complete  the  display  is  a  Robbins  &  Myers 
Fan,  ])laced  as  shown,  so  it  will  blow  on  the 
cut-out  and  keep  the  neck-tie  in  motion, 

'Idii's  is  but  one  of  the  many  effective  sales 
helps  we  are  prepared  to  furnish  dealers  this 
season.   The  line  also  includes  booklets,  folders, 
lantern  slides  and  newspaper  advertisements — 
■  ex  erything  you  need  for  a  complete  campaign. 

All  of  the  material  is  sent  free  by  express, 
printed  in  your  name,  ready  for  use.  If  you 
ha\en't  received  a  copy,  write  today  for  our 
large  folder  which  shows  the  entire  line. 


The  Robbins  &  Myers  Co.,  Springfield,  Ohio 

New  York      Philadelphia      Boston      Cincinnati      Cleveland  Chicago 
Buffalo       St.  Louis       San  Francisco 

CANADIAN  DISTRIBUTORS 

The   Century   Electric    Co.  Costello  &  Crowe  Dawson  &  Co.,  Ltd.  Eastern  Electric  Co.  John  Starr  &  Sons  Co.,  Ltd. 

Montreal  .  Ottawa  Montreal  St.  John  Halifax 

La  Cie  Codere  &  Fils,  Inc.  Mechanics  Supply  Co..   Ltd.  Great  West  Electric  Co.,  Rogers   Electric   Co.,  Ltd. 

Sherbrooke  Quebec  .   Winnipeg.  Toronto 

Rob()Ji)5  ^M^cfis  Fans 
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Aliril  1,  I'.ir; 


This  casting  was  broken  in  two  pieces 
through  the  center  and  built  up 
by  Oxy-acetylene  Welding. 


Provide  now  for  any  emergency  in  buy- 
ing an 

Oxy-Acetylene 
Welding  Plant 

that  will  enable  you  : 

to  cope  quickly  with  breakdowns 

and  at 

an  enormous  saving  of  time  and  expense 

Broken  or  worn-out  parts  of  machinery 
of  any  size,  and  made  of  any  metal 
whatever,  built  up  "as  good  as  new " 

A  plant  will  also  be  found  of  invaluable  assistance  in 
many  a  metallurgical  construction  proposition 


LAIR   LIQUIDE  SOCIETY 


TORONTO 


MONTREAL 

Will  supply  all  further  particulars  on  application 


WINNIPEG 


1/ 


Et-ECTRIC 

MEATING 
APPLIANCES 


Canadian  Beauty 

Electric  Heating  Appliances 

'i'hese  handsome  electric  appliances  are  more 
than  half  sold  for  yon,  before  yon  place  them  in 
your  stock.  We  have  been  advertising  them  con- 
sistently to  the  Canadian  public  and  our  efforts 
have  had  the  desired  results.  "Canadian  Beauty" 
electric  appliances  will  make  money  for  your 
business.  Write  for  our  latest  catalogue  and 
))rices.  Watch  for  large  spring  ad\-ertising  cam- 
paign.   Order  your  electric  ai)pliances  now. 


Renfrew  Electric  Mfg.  Co.,  Limited 


Renfrew 


Ontario 


April  I.  I'.)I7 
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"Underground  Cables"  at  the 
Local  A.I.E.E. 

On  Friday,  March  IG,  the  Toronto  section  of  othe  A.l. 
E.E.  was  entertained  by  a  lecture  from  Mr.  H.  VV.  Fisher, 
chief  engineer  of  the  Standard  Underground  Cable  Company, 
on  the  subject  of  underground  cables.  Although  Mr.  Fisher 
is  a  recognized  expert  in  the  higher  technology  of  this  sub- 
ject, he  presented  it  in  a  semi-popular  and  ciuite  informal 
manner.  First,  considering  the  raw  materials — C(ipi)er.  rul)- 
ber,  paper,  varnished  cambric,  and  lead — the  lecturer  enumer- 
ated some  of  the  tests  which  these  materials  ha\e  to  fulfil  in 
order  to  meet  the  manufacturers'  requirements  for  cable  ^ 
making.  Methods  of  breaking  down,  bolting,  and  drawin.g 
the  copper  were  described,  with  lantern  \ie\vs  showing  the 
mills  at  Perth  Amboy  in  operation  and  illustratifuis  of  typi- 
cal rolls  and  wire  machines.  After  briell\'  describing  strand- 
ing and  stranders,  Mr.  Fisher  turned  to  the  matter  of  dielec- 
trics, and  explained  the  methods  and  appliances  for  rubber 
covering  and  for  lapping  the  paper  or  varnished  cambric 
around  the  cores.  Lead  presses  of  liotli  the  horizoiu.il  and 
vertical  types  were  also  brieH}'  treated.  In  discussing  joint 
boxes  the  lecturer  particularly  emphasized  the  necessity  for 
using  fdling  compounds  of  a  consistenc\-  ^^•hicll  wouhl  not 
become  tluid  at  the  working  tenipcr.iUire  of  the  cores.  .Sam- 
ples and  views  of  various  forms  of  joint  antl  terminal  box 
were  shown  and  further  explained  l)y  Mr.  Nolan,  of  the  Stan- 
dard ITnderground  Ccjmpany.  and  al  llie  c1o.se  of  the  Uelnre 


the  members  had  the  opportunity  of  looking  over  a  very 
e(unplete  line  of  cable  samples  exhil)ited  by  Mr.  Kishcr. 

As  might  be  expected,  the  electric  caldc  interests  were 
well  represented  at  the  meeting,  tli  ere  being  several  nienibi'r.s 
of  the  Standard  Underground  e'alde  Company  from  Hamil- 
ton, Mr.  \'\  John  Bell,  with  a  number  of  the  executive  of  the 
Canada  Wire  and  Cable  Company,  and  Mr.  Walter  F.  Wright, 
of  Eugene  F.  Phillips,  Ltd. 

The  next  meeting  of  the  section,  on  April  4,  will  be  a 
joint  session  with  the  Society  of  the  Chemical  Industry,  and 
will  be  devoted  to  a  discussion  of  "The  Electric  Furnace." 
At  the  meeting  scheduled  for  April  20  a  paper  will  be  read 
by  Mr.  Ernest  V.  Pannell  on  "Tiie  Cost  of  Rapid  Transit 
Systems.  At  this  meeting  also  the  elections  and  other  annual 
l)usiness  of  the  section  will  take  place. 


Necessity  for  Greater  Production 

Mr.  James  S.   Brierley  addressed  the  members  of  the 
Montreal  electrical  luncheon  on  March  21  on  the  subject  of 
the  cultivation  of  land  in  the  vicinity  of  Montreal  with  a  view 
to  the  greater  production  of  foodstufifs.    He  pointed  out  that 
there  was  a  gap  between  the  production  and  consumption  of 
food,  and  that  the  public  generally  did  not  appreciate  the 
potentiality  of  the  danger  which  threatened  by  the  shortage 
m  food.    The  millions  of  Fighting  men  withdrawn  from  the 
liroduction  of  commodities  had  caused  a  world-wide  scarcity, 
which   would   mean   perilous   conditions,   especially  for  the 
wage-earners.    The  return  of  tens  of  thousands  of  men  at  the 
end  of  the  war  would  aggravate  the  position,  as  these  would 
not  be  able  to  lind  positions  at  once,  and  there  would  be  a 
period  of  readjustment  during  which  tliere  was  certain  to  be 
much  unemployment.    Low  wages  would  follow,  and,  in  addi- 
tion, there  would  be  a  deficit  in  food,  increasing  the  value  of 
the   ditTerent  foodstuffs.       Besides   this,   Germany,  Austria. 
Italy,  and  France  would  probably  divert  food  to  thefr  coun- 
tries, so  that  on  the  one  hand  workmen  in  Canada  would  find 
their  wa.ges  lowered  and  on  the  other  hand  prices  would  in- 
crease.   To  prepare  for  such  conditions  a  central  committee 
has  l)een  formed  in  Montreal  to  promote  the  cultivation  of 
vacant  land  in  the  vicinity  of  the  city.     Mr.  Brierley  stated 
that  success  had  attended  similar  efforts  in  other  parts  of 
Canada.    He  outlined  the  conditions  under  which  lots  of  land 
will  be  granted  to  various  people  and  the  classes  of  food 
which  should  be  grown.    The  cbmmittee  were  advised  by 
l)ractical  farmers,  and  the  speaker  expressed  the  opinion  that 
the  movement  was  a  national  and  patriotic  one,  capable  of 
meeting  to  some  degree  the  shorta.ge  of  food.    Some  mem- 
bers of  the  luncheon  volunteered  to  co-operate  ])y  assisting 
the  committee. 


The  Inefficient,  After  the  War 

"The  Position  of  the  Inefficient  .\fter  the  War"  was  the 
subject  of  a  talk  by  Mr.  H.  Hulatt.  manager  of  telegraphs  of 
tlie  Grand  Trunk  Railway  System,  at  the  Montreal  electrical 
luncheon  on  March  7.  He  was  of  opinion  that  great  benelit 
would  accrue  as  the  result  of  the  war,  and  that  the  British 
Empire  would  be  greater,  uKH-ally  and  commercially,  as  the 
outcome  of  the  conflict.  On  the  other  hand,  it  would  lie  many 
years  before  Germany  recovered  her  status  in  the  connnercial 
world.  England  was  e\en  now  taking  tlie  most  aggressive 
measures,  with  a  view  of  entering  more  largely  into  foreign 
markets,  and  was  adopting  .\meriean  elliciency  methods  to 
this  end.  Canada  would  have  to  take  the  same  measures,  and 
must  prepare  for  the  inevitably  severe  competitive  condi- 
tions which  would  exist,  ^\'e  mu>i  complete  our  machinery 
and  also  1)e  ijfcpared  from  ilie  individual  point  of  view. 
W  ere  we  lo  scr.ap  tlie  nnmili.uis  plants,  or  lo  liirii  them  to 
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use  in  order  lo  share  in  the  world's  trjule?  In  his  \  iew.  these 
matters  were  not  ))eing'  given  the  attention  the}-  nieritecl. 

What  was  to  be  the  g-eneral  eondition  after  the  war,  and 
what  was  the  position  of  the  inefficient  to  be?  In  Western 
Canada,  particularly,  there  was  an  acute  labor  problem,  due  to 
the  drain  of  men  who  had  gone  to  the  front.  A  'iarge'number 
of  men  were,  in  consequence,  nccupying  responsible  i)()sitiuns 
for  which  they  were  not  absolutely  suited.  At  the  expiratum 
of  the  war  thousands  of  men  would  return,  and  it  was  also 
likely  that  there  would  be  a  large  amount  of  cnii.gration.  It 
was  a  fallacy  to  think  t'hat  these  men  would  ,go  to  the  land. 
Many  would  want  to  go  liack  to  tl^eir  old  positions,  and  they 
would  return  to  this  country  with  their  \  iews  broadened.  In 
the  speaker's  opinion,  very  few  of  the  employees  had  any 
initiative  or  desirer  to  train  themselves  for  responsible  posi- 
tions which  might  arise.  He  ur.ged  the  importance  of.  cor- 
porations and  lirms  encouraging  their  men  to  study — to  think, 
to  acquire  knowledge  outside  the  particular  line  in  which  the^- 
were  engaged.  One  of  the  greatest  means  to  secure  this  end 
was  the  get-together  meetings,  at  which  men  could  be  im- 
pressed with  the  idea  of  educating  themselves  for  higher  posi- 
tions. 


Amendments  to  Telephone  Act 

•The  Ontario  Telephone  Act  has  been  amended  so  as  to 
make  it  a  punishable  offence  for  an\'one  to  (li\ulgc  any  con- 
versation not  addressed  to,  or  intended  for,  that  particular 
person.  Arran,genient  is  also  made  for  connection  lutween 
Dominion  and  ])ri)vincial  companies.  These  topics  tall  under 
sections  11  and  l::  of  the  amended  act,  and  are  worded  <is  fol- 
lows : 

11, — (7b)  Every  operator  or  other  jH-rson  in  the  eniidoy 
of  a  telephone,  company  who  (li\  ulges  the  purport  C)r  sub- 
stance of  anj'  conversation  or  messa.ge  e.\cei)t  w'hen  lavvlully 
authorized  or  directed  so  to  do,  is  .guilty  of  an  offence,  and 
shall,  on  summary  conviction  l)efore  a  justice  ol  the  ])eace. 
be  liable  to  a  penalty  not  e.xceedin.g  $25  or  to  imprisonment 
for  a  term  not  exceeding"  thirty  days  or  to  both  penalty  and 
imprisonment. 

(7c)  Every  person  who,  acc[uiring  knowledge  of  any  con- 
versation or  message  ])assing  over  the  lines  of  a  telephone 
system  not  addre.-.se(l  to  or  intended  for  such  person,  divulges 
the  purport  or  sul^stance  of  such  conversation  or  nussa.gc 
except  wdien  lawfully  authorized  or  directed  so  to  dii,  i- 
guilty  of  an  (jffcncc  and  shall,  on  summary  conviction  before 
a  justice  r)f  the  peace,  be  bable  to  a  ])enalt.\-  not  exceedin.g 
.$2.")  or  to  imprisonment  fni-  a  term  not  exceeding  thirty  days 
or  lo  bf>th  penalty  and  inijirisonnient. 

i:>. —  (I'.lla)  Where  the  teleidione  system  or  lines  of  any 
company  within  the  legislative  jurisdiction  of  the  l'ro\ince  of 
Ontario  and  the  system  or  lines  of  any  lele]dione  coni|)an_\ 
within  the  jurisdiction  of  the  Parliament  of  C  anada  are  situate 
in  such  jiroximity  to  one  another  as  to  malce  it  i)raclicable 
for  such  systems  or  lines  to  lie  so  connected  as -to  i)rovide 
direct  communication  whenever  ri'(|uired,  between  any  tele- 
piione  (.n  the  one  system  or  Wnv  .■md  any  tidephoiie  on  the 
other  system  or  line,  either  of  such  companies  or  any  muni- 
cipal corjjoration  or  otln-r  i)ublic  body  or  any  person  interest- 
ed may  file  with  the  secretary  of  the  board,  and  with  the  sec- 
retary of  the  l!oai(l  of  Railway  Commissioners  for  Canada 
an  application  for  an  order  that  such  connection  should  be 
made,  togcthei'  with  evidence  (')f  service  of  such  application 
upon  the  companies  inti-rested  or  .affected,  and  the  prov  isions 
of  paragrai)hs  b,  c.  d,  and  e  of  subsection  1  of  section  of 
The  CJntario  Railway  .\ct.  with  the  necessary  adaptation, 
sliall  ai)ply  to  every  such  ai^plication. 


'i'he  Hamilton,  OnJ.,  street  railway  earnings  for  to- 
talled $70(i,7:i;),  comp.ared  with  $.")()!!, (i04  in  IDI.'i.  The  city's 
share  was  $.><;, .")4:!,  coni]>ared  with  $•!.">, ."w*;  in  101.'). 


Industrial  Value  of  Electricity 

\\  ith  llie  object  of  bringing  into  more  prominence  the 
developments  in  electric  products,  particularly  in  relation  to 
other  industries,  the  Canadian  Pacific  Railway  Company,  in 
co-oi)eration  ^.vith  .\rtluir  D.  Little,  Limited,  organized  an 
exhibit  in  the  .Shau.ghnessy  lJuilding,  Montreal.  The  exhibit 
comprised  a  .great  variety  of  raw  materials  and  finished 
articles,  all  illustrating  the  economic  value  of  electrolytic  iiro- 
cesses  and  the  products  of  the  electric  furnace.  The  mater- 
ials were  !al.)elled  and  also  accompanied  l)y  placards  setting 
forth  the  classes  to  which  they  belonged,  so  tliat  the  layman 
could  see  at  a  glance  the  relation  between  the  raw  products 
and  various  finished  goods.  A  large  diagram  of  electro-pro- 
ducts and  their  uses  demonstrated  the  diversified  and  numer- 
ous processes  and  products,  its  uliject  being  to  lead  to  a 
greater  general  appreciation  of  the  work  accomplished 
through  scientific  and  industrial  research,  and  point  the  way 
to  the  potentialities  that  exist  in  the  water  powers  of  Can- 
ada. 

A  map  of  the  water  powers  of  Canada  indicated  the  wide- 
spread distribution  of  the  powers  at  present  commercially 
available,  some  00  in  number.  The  total  power  available  and 
adjacent  to  the  I'.I'.R.  is  7,500,000;  the  total  power  adjacent 
to  the  C.f'.R.  is  750,000;  estimated  total  power  available  in 
Canada,  17,746,000;  total  power  developed  in  Canada,  1,700,000. 
15y  provinces:  Nova  Scotia.  :>1,412;  New  Brunsvvick,  13,:!90; 
Prince  Edward  Island,  500;  Quebec.  520,000;  Ontario,  780,4GO; 
Manitoba,  5(i,7:!();  Saskatchewan.  45:  Alberta,  :!:!,:505;  British 
Columbia,  2G5,:i45:  \'ukon,  13,000.  With  such  extensive  water 
power  at  her  disposal.  Canada  is  exceptionally  well  equipped 
to  develop  those  industries  into  which  hydro-electric  pro- 
ducts enter,  and  the  exhibition  shows  that  we  have  already 
made  consideralile  progress  in  tliis  direction.  The  Shawini- 
,gan  ^\'ater  and  Power  Company,  through  its  subsidiaries, 
have  done  much  work,  particularly  in  the  matter  of  products 
necessary  for  war  purposes. 

The  Electric  Furnace 

A  nundjer  of  photos  included  those  of  Snyder  &  Ivunne- 
felt  electric  furnaces,  batteries  of  electrolytic  cells,  and  battle- 
l)lanes  in  which  aluminium  is  used. 

The  \arious  stages  of  the  manufacture  of  Mazda  electric 
lamps,  and  also  specimens  of  the  materials  used,  were  shown, 
v\liile  materials  for  artificial  abrasi\es.  produced  at  Chippewa, 
Out.,  and  Niagara  l*"alls,  N.^'.,  were  staged.  The  Canadian 
Electro  Products  Company,  Ltd.,  Shawini.gan  Falls,  P.Q.. 
loaned  a  collection  of  tlieir  products.  Electric  steels  in  vari- 
ous forms,  including  a  steel  piercer  made  of  alloy  steel  which 
has  punched  24,1)0(1  4.5  shells,  non-ferrous  and  ferrous  alloys, 
and  lerro  sillicon  \\ere  also  shown.  In  this  connection  it  was 
I.)ointed  out  how  largely  the  steel  industry  is  dependent  upon 
the  products  of  the  electric  furnace  in  the  matter  of  alloys, 
b'erro-sillicon  is  used  in  the  production  of  open-hearth  steel, 
and  without  it  satisfactory  steel  could  not  be  produced.  Sev- 
enty per  cent,  of  the  steel  in  North  America  is  made  by  the 
open-hearth  process,  and  without  ferro-silicon  the  entire  steel 
industry  on  this  continent  would  be  crippled. 


j  The  annual  report  of  the  Joint  Committee  of 
f  Technical  Organizations  will  be  presented  and 
discussed  at  a  general  meeting  of  technical  men 
on  Friday  evening,  March  30,  in  the  Chemistry 
and  Mining  Building  of  the  University  of  Toronto. 
Everyone  who  is  associated  in  any  capacity  with 
engineering  or  technical  work,  whether  himself  a 
technical  man  or  not,  is  earnestly  requested  to 
attend  this  meeting. 
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The  Water  Powers  of  Western  Canada 

Comprehensive  Data  on  the  Hydraulic  Resources  of  Manitoba,  Saskatchewan  and  Alberta 
Compiled  by  the  Commission  of  Conservation—  This  Article,  the  Second  of  a 
Series,  Deals  with  the  Smaller  Rivers  of  Manitoba 


Whitemouth  River 

The  Whitemouth  River  rises  in  Whitemouth  Lake,  in 
the  southeasterly  portion  of  Manito1:)a,  and  flows  northerly 
to  the  point  where  it  joins  the  Winnipeg  River,  just  below 
the  Upper  Seven  Sisters  Rapids.  The  drainage  area  of  the 
river  is  1.560  square  miles.  The  development  of  power  on 
tiiis  river 'is  possilile  at  two  sites: 

Site  No.  !.• — Part  of  this  descent  could  he  concentrated 
at  the  fall  at  the  mouth  of  the  ri\er  and  a  head  of  20  feet 
ol)tained. 

Site  No.  2. — Al)out  three  miles  below  the  town  of  White- 
mouth a  head  of  approximately  20  feet  is  obtainable,  t;ie 
high  banks  enabling  successful  development  without  flood- 
ing any  considerable  area  of  valuable  land. 

.\  minimum  mean  monthly  flow  of  45  second-feet  for  the 
open  water  season  occurred  in  1915.  The  estimated  power, 
assuming  an  efficiency  of  80  per  cent.,  witii  this  flow  would 
he  83  h.p.  at  each  of  the  two  sites  during  the  open-water 
season. 

Red  River 

.The  Red  River  rises  in  the  State  of  Minnesota.  The 
drainage  basin  of  the  river  includes  an  area  of  116,347  square 
miles,  of  which  42,54*7  are  in  Minnesota  and  Dakota,  50,500  in 
Saskatchewan,  and  23,300  in  Manitoba.  The  drainage  Jiasm 
of  its  largest  tributary,  the  Assiniboine,  forms  a  considerable 
portion  of  this  area. 

In  Manitoba  the  only  feasible  power  development  is 
situated  at  Lockport,  where  the  construction  of  the  dam  at 
St.  Andrew's  Rapids  has  concentrated  a  head  of  approxi- 
mately 15  feet.  As  the  shutters  of  this  dam  are  raised  dur- 
ing the' winter  and  during  freshets,  any  development  at  this 
|)oint  would  necessarily  lie  for  operation  only  during  the 
period  when  the  dam  is  held  as  an  aid  to  navigation,  usually 
between  May  and  October.  The  estimated  power  available 
at  this  site,  based  on  an  80  per  cent,  efficiency,  assuming  a 
head  of  15  feet,  and  an  estimated  low  flow  of  3,000  second- 
feet  would  be  2,730  horse  power.  Calculated  from  the  infor- 
mation at  hand,  the  lowest  mean  monthly  flow  of  the  river 
where  it  enters  the  province,  and  of  the  tributaries  entering 
in  its  course  between  Emerson  and  Lockport.  is  2,000  second- 
feet.  This  discharge  is  estimated  only  for  six  months,  ending 
()ctol)er  31,  19i:!,  1914,  and  1915,  and  is  subject  to  revision. 

Roseau  River 

The  Roseau  River  is  the  largest  tributary  entering  the 
Red  from  the  east,  in  its  course  through  Manitoba.  It  has  its 
headwaters  in  the  low  lands  lying  to  the  west  of  Lake  of  the 
Woods.  About  half  its  total  length  lies  south  of  the  inter- 
national boundary,  and  it  joins  the  Red  River  approximately 
ten  miles  north  of  same.  The  general  direction  of  the  river 
is  northwest,  and  its  course  is  very  tortuous.  The  drainage 
basin  of  the  river  includes  an  area  of  1,987  square  miles — 
1,097  in  Minnesota  and  8990  in  Manitoba.  No  surveys  for  the 
purpose  of  locating  power  sites  have  been  made  on  this  river, 
and  information  as  to  the  possibility  of  concentrating  the 
natural  fall  at  points  throughout  its  course  is  very  meagre. 
Local  authority  reports  that,  in  the  neighborhood  of  Domin- 
ion City,  there  is  a  possible  development  of  15-foot  head,  but 
this  has  not  been  investigated. 

Pembina  River 

The  Pembina  River  rises  on  the  northeastcrlj'  slojjes  of 


Turtle  Mountain  and  flows  easterly  to  a  point  fifty  miles 
above  its  mouth,  where  it  turns  southward,  crossing  the  inter- 
national boundary,  then,  turning  again  to  the  east,  flows  inf. 
the  Red  River  about  five  miles  south  of  E^nerson. 

There  is  no  information  available  respecting  any  surveys 
having  ])een  made  on  the  river  for  the  purpose  of  locating 
water-power  sites,  but  the  nature  of  the  valley  and  the  natural 
fall  of  the  river  indicate  the  possibility  of  development.  The 
descent  of  the  river,  from  the  base  of  Turtle  Mountain  to  the 
point  where  the  valley  opens  out  into  that  of  the  Red  River, 
is  700  feet,  or  approximately  three  feet  per  mile. 

Assiniboine  River 

The  .\ssiniboine  River  rises  in  Saskatchewan,  on  the 
southeasterly  slopes  of  Nut  Mountain,  a^ljacent  to  the  head- 
waters of  the  Red  Deer  River.,  Thence  it  flows  southwesterly 
until  it  crosses  the  boundary  between  Saskatchewan  and 
Manitoba,  where  it  turns  and  flows  southward  until  approxi- 
mately in  the  latitude  of  Brandon;  thence  it  flows  easterly  to 
its  confluence  with  the  Red  River,  in  the  city  of  Winnipeg, 

Its  drainage  l^asin  includes  an  area  of  59,550  square  miles. 
Of  this  area  approximately  8,800  square  miles  lie  in  North 
Dakota.  37,700  in  Saskatchewan,  and  13,050  in  Manitoba.  Its 
principal  tributaries  are  the  Qu'Appelle,  Souris,  Shell,  and 
Minnedosa  (Little  Saskatchewan). 

Ihere  are  no  power  developments  on  the  river  in  Mani- 
toba, the  development  at  Millwood  hav.ing  been  destroyed  in 
the  spring  of  1913.  A  total  head  of  18  feet  was  obtained,  and 
tlie  power  operated  a  flour  mill.  Three  surveys  of  possible 
dam  sites  for  the  development  of  power  for  Brandcin  have 
been  made  on  the  river  in  the  vicinity  of  the  city.  One  of 
these  was  made  in  1902  by  the  late  Cecil  B.  Smith  for  the 
Western  Electric  Light  and  Power  Company.  The  second 
was  made  by  R.  E.  Speakman,  city  engineer  of  Brandon,  for 
the  purpose  of  investigating  a  proposition  made  to  the  city 
by  the  above-mentioned  power  company.  During  1913  a  re- 
connaissance by  the  Manitoba  Hydrometric  Survey  was  made, 
under  the  direction  of  the  late  G.  H.  Burnham,  at  Currie 
Landing,  about  12  miles  below  Brandon.  The  results  of  these 
surveys  show  that,  in  the  vicinity  of  Currie  Landing  a  pos- 
sible head  of  18  feet  is  obtainable.  This  head  would  probably 
])e  diminished  somewhat  during  high  water. 

.\ssuming  a  minimum  mean  monthly  flow  of  45  second- 
feet,  74  h.p.  could  l)e  developed  at  Millwood  with  80  per  cent, 
efficiency  under  the  18  feet  of  head,  while  for  the  period  of 
six  months,  from  May  to  October,  with  an  assumed  flow  of 
118  second-feet,  193  h.p.  would  be  possible.  .*\t  the  Currie 
Landing  site  a  minimum  mean  monthly  flow  of  60  second- 
feet  may  be  assumed,  which,  with  an  efliciency  of  80  per 
cent,  under  a  head  of  18  feet,  can  produce  98  h.p.  for  the 
period  of  six  months,  May  to  October,  an  assumed  flow  of 
ISO  second-feet  would  give  295  h.p.  at  this  site. 

Souris  River 

The  Souris  River  rises  in  the  southern  portion  of  Sas- 
katchewan, about  20  miles  northwest  of  Weyburn.  Between 
its  confluence  with  the  Assiniboine  and  the  point  where  it 
lirst  enters  Manitoba  it  descends  305  feet,  or  about  two  feet 
per  mile.  The  flow  in  the  river  is  very  irregular,  and,  as  it 
sometinles  goes  down  to  nil  during  summer  and  winter,  no 
definite  estimates  for  power  are  given. 

.\  power  site,  situated  about  one  mile  aiiovc  Souris,  Man., 
has  been  investigated  by  the  Department  of  Public  Works. 
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Manitoba,  in  the  interest  of  the  town  of  Souris.  A  head  of 
approximately  25  feet  could  be  created  by  a  dam  constructed 
just  above  a  rapid  which  has  a  fall  of  1V2  feet.  This  site  was 
first  investigated  in  July,  lOOG.  by  Mr.  K.  S.  Patrick,  who 
found  the  flow  at  that  time  to  be  over  4,600  cubic  feet  per 
second,  giving  1,:!00  theoretical  horse  po\5/er  with  25-feet 
head.  The  same  site  was  afterwards  inspected  by  Mr.  .\.  Liv- 
ingston in  the  month  of  March  for  winter  conditions.  The 
flow  was  then  found  to  be  100  cubic  feet  per  second,  giving 
285  minimum  theoretical  horse  power,  with  the  25-feet  head. 
Mr.  Livingston  further  states  that  from  600  to  800  horse 
power  would  be  available  for  eight  months  in  the  year.  Sub- 
sequent stream-flow  observations  show  that  the  available 
power  would  be  much  less  than  Mr.  Patrick's  estimate. 

Minnedosa  River 

The  Minnedosa  River  (Little  Saskatchewan)  River  rises 
in  the  southerly  portion  of  Riding  Mountain  forest  reserve. 
The  data  at  hand  show  quite  a  variation  in  the  flow  of  the 
river  from  year  to  year,  but  is  not  sufficient  to  allow  of  defin- 
ite estimates  for  power.  Should  a  regulated  flow  of  200  sec- 
ond-feet he  feasible,  which  seems  possible  during  certain 
years  and  portions  yf  others,  the  following  power  would  be 
available  at  the  difTercnt  sites,  with  an  assumed  cfhciency  of 
SI)  per  cent.: 

l<"ect  of  head.  Horse  iiower. 


P>randon  Electric  Light   

M) 

545 

Minnedosa  Power  Company  . 

25 

455 

40 

730 

45 

820 

47 

860 

Daw  site  No.  4   

20 

365 

Birdtail  Creek 

.\t  two  or  three  power  sites  near  Birtle  low  heads  co.uld 
be  created  liy  dams.  One  of  these  has  been  investigated  by 
the  Manitoba  Public  Work  Department,  on  behalf  of  the 
town  o£  Birtle.  The  report  states  that  the  site  is  situated  one 
mile  east  of  the  town,  where  the  river  takes  a  wide  sweep  at 
the  foot  of  a  steep  hill  and,  falling  through  a  small  rapid, 
divides  into  two '  streams,  which  reunite  a  short  distance 
downstream.  The  north  bank  of  the  river  is  low  for  a  dis- 
tance of  about  400  feet,  beyond  wliich  it  rises  al)ruptly  to  a- 
height  of  nearly  20  feet.  The  Ijanks  are  of  a  sandy  loam, 
containing  numerous  lield  stones.  The  dam  can  be  con- 
strticted  to  .give  an  effective  head  of  18  feet,  which  could  be 
increased  to  24  feet  if  required.  The  power  is  estimated  at 
250  h.p..  available  for  nine  months  of  the  year. 

( )ne  of  the  other  j^ossilile  sites  is  situated  one-half  mile 
lielow  the  town,  and  a  third  15  miles  northeast  of  the  town. 
Hoth  of  these  are  at  abandoned  grist  and  sawmills.  Eacii  of 
them  had  between  eight  and  ten  feet  head,  but  auxiliary 
steam  plants  were  used. 

Shell  River 

Shell  river,  one  of  the  largest  tributaries  of  tlie  Assini- 
lioine,  rises  in  the  northerly  portion  of  Duck  Mountain  and 
empties  into  the  .Assinihoine.  al)out  three  miles  above  tiie  vil- 
lage of  Shellmouth. 

\'o  survey  work  has  been  done  on  the  river,  lint  casual 
ol)servations  and  available  information  indicate  that,  for 
power  purposes,  this  stream  is  one  of  the  hest  of  the  smaller 
rivers  of  the  province.  I'Tom  the  mouth  of  the  river  to  the 
confluence  of  the  east  branch — approximately  75  miles — there 
is  a  difference  in  elevation  of  600  feet,  or  8  feet  per  mile.  'J'his 
fall  is  (|uite  evenly  distributed  in  the  upper  reaches,  but  is 
more  marked  in  the  lower  portion  of  the  river.  'J'his  natural 
descent,  combined  with  the  high  banks,  indicates  easy  de- 
velopment at  different  points.  The  one  development  on  the 
ri\  i-r  ;it  .Xsessijipi  has  a  head  of  10  feet,  and,  though  using 


only  a  small  portion  of  the  flow,  developed  50  horse  power. 
At  no  period  of  the  year  was  trouble  experienced  from  lack 
of  flow. 

Fairford  and  Dauphin  Rivers 

The  Fairford  and  Dauphin  Rivers  form  the  connection 
l)etween  Lake  Manitoba  and  Lake  Winnipeg.  Debouching 
near  the  extreme  northeasterly  portion  of  Lake  Manitoba, 
the  Fairford  R'wer  flows  northeasterly  to  Lake  St.  Martin. 
I'Vom  the  latter  lake  the  Dauphin  River  flows  due  north  for  a 
distance  of  14  miles;  then,  turning-  sharply  to  the  east,  it  con- 
tinues on  this  course  to  Sturgeon  Bay,  on  the  west  shore  of 
Lake  Winnipeg. 

An  estimate  of  the  power  available  is  given  in  the  follow- 
ing table.  The  power  has  been  computed  at  80  per  cent,  effi- 
ciency on  an  estimated  low  flow  of  3,400  second-feet,  no  esti- 
mate having  been  made  respecting  the  additional  power  avail- 
able through  storage: 


Est.  h.p.  at  80  p.c, 
efficiency;  low  flow 
Power  site.  Plead  in  ft.  of  3,400  sec.-ft. 

No.  1   8  2,500 

No.  2    6.5  2,000 

No.  3    28  8,700 

No.  4    16  5,000 


Total  iiorsc  power  18,200 
Waterhen  River 

The  Waterhen  i\iver  flows  out  of  the  southerly  portion- 
of  Lake  Winnipegosis  and  discharges  into  the  north  end  of 
Lake  Manitoba.  Issuing  from  Long  Reach  of  Lake  Winni- 
pegosis, it  flows  in  a  northerly  direction,  a  distance  of  some 
eight  miles,  to  Waterhen  Lake:  thence  18  miles  in  a  southerly 
direction  to  Lake  Manitoba. 

The  power  possibilities  in  the  Waterhen  River  itself  do 
not  offer  any  very  attractive  features,  but  its  waters  can  be 
diverted  across  the  narrow  neck  of  land  separating  Lake 
Winnipegosis  from  Lake  Manitoba.  At  various  times  the 
construction  of  a  canal  lietween  the  two  lakes  has  been  advo- 
cated for  navigation  purposes,  and,  were  this  undertaking  pro- 
ceeded with,  the  development  of  power  in  conjunction  with 
the  canal  would  be  an  important  factor. 

A  low  flow  of  3,000  second-feet  has  been  assumed  for  the 
Waterhen  River.  This,  together  with  an  approximate  head  of 
15  feet  (both  figures  are  subject  to  revision),  would,  on  a 
basis  of  80  per  cent,  efficiency,  show  a  power  possibility  of 
4,080  horse  power. 

Mossy  River 

Mossy  River  is  approximately  21  miles  in  length,  and  dis- 
charges into  the  southerly  end  of  Lake  Winnipegosis.  Dis- 
charge measurements  taken  during  1913,  1914,  and  1915  show 
a  minimum  mean  monthly  flow  of  65  second-feet.  Two  falls 
of  10  ft.  each  thus  offer  a  development  of  60  h.p. 

Valley  River 

The^  Valley -River — so  called  because  because  it  flows  in 
the  valley  between  the  Riding  and  Duck  Mountains — rises  in 
Singoosh  Lake,  in  the  nortiierly  portion  of  the  Duck  Moun- 
tains. As  there  was  no  flow  in  the  river  during  certain 
winter  months  of  1914  and  1915,  the  estimated  power,  based 
on  80  per  cent,  efficiency,  has  been  computed  for  a  low  open- 
water  season  flow  of  10  second-feet.  Under  these  conditions, 
sites  No.  1  and  No.  2  would  each  give  17  horse  power  under 
19  feet  of  head;  No.  3  would  give  50  horse  power  un'der  56 
feet  of  head,  while  47  horse  power  would  be  available  at  No. 
4  under  a  head  of  52  feet. 

Swan  River 

The  Swan  I^iver,  situated  in  Central  Western  Manitoba, 
rises  to  the  west  f)f  the  Porcupine  Mountain  and  flows  in  a 
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southerly  direction  for  50  miles.  No  field  survey  has  as  yet 
been  made  of  its  power  possibilities,  though  it  is  known  that 
considerable  descent  occurs  throughout  its  course.  At  the 
mouth  of  Snake  Creek,  some  IB  miles  west  of  the  Manitoba 
boundary,  the  elevation  of  the  river  bed,  as  obtained  from  pre- 
liminary lines  of  the  Canadian  Pacific  Railway,  is  *1,390  feet 
above  sea  level,  while  Swan  LalvC  is  at  an  elevation  of  849 
feet.  This  would  indicate  a  fall  of  5-11  feet  in  an  approximate 
distance  of  100  niiles.  During  certain  winter  months  of  1915 
there  v.'as  no  flow  in  the  river,  but  it  is  estimated  that  about 
25  second-feet  would"  be  available  during  the  open-water 
season.  Assuming  an  efficiency  of  80  per  cent.,  this  flow 
would  represent  2:?  horse  power  for  evfery  10  feet  of  head. 
Red  Deer  River 
The  Red  Deer  River  rises  in  Township  44,  Range  19,  west 
of  the  second. meridian,  some  15  miles  south  of  Melfort,  Sask. 
It  flows  in  an  easterly  direction,  to  Red  Deer  Lake— area,  100 
square  miles— and  thence  into  Lake  Winnipegosis.  While 
field  investigations  of  the  power  possibilities  of  the  river  have 
not  been  made,  if  a  minimum  mean  monthly  flow  of  80  second- 
feet  is  assumed  for  the  period  from  April  to  October,  every 
10  feet  of  head  would  represent  73  horse  power,  based  on  80 
per  cent,  efficiency.  No  winter  estimates  are  given,  as  at 
times  the  flow  dwindles  to  nil. 

Manigotagan  River 
The  Manigotagan  River  discharges  into  Lake  Winnipeg, 
on  the  east  shore,  about  50  miles  north  of  Fort  Alexander, 
and  almost  directly  opposite  the  centre  of  Big  Island.  The 
following  tabulation  shows  possible  power  concentrations, 
under  conditions  of  minimum  flow  and  under  regulated  flow, 
based  on  the  records  of  1913,  and  gives  the  power  at  80  per 
cent,  cfticiency: 

Est.  h.p.,  80  p.c. 
efficiency. 

Xo.  Name.  Head.    Min  flow.  Reg.  flow. 

1 —  Wood  Fall   

2 —  Poplar  Fall   

:>, — First  rapid  a1)ove  Poplar  Fall 

4 —  l'"ourtli    rapid    aliove  Poplar 

1- all  

5 —  Third    rapid    above  Cascade 

portage   

() — Sixth  rapid  above   ■■  . 

7 — Charles  Fall   

K — Turtle  Cascade   ■  ■ 

9— Second  rapid  above   

10 — Carobou  I'^all   ■  • 

Total  liorse  power  .... 

Pigeon  River 

Pigeon  River  flows  into  Lake  Winnipeg  in  a  deep  channel, 
a  hundred  yards  wide,  it  lias  numerous  concentrated  falls  or 
rai)ids;  the-  descend  in  each,  however,  is  not  great.  The  great- 
est descent  on  the  river  is  29  feet,  at  Shining  I'"all.  There  are 
four  rapids  or  falls  with  descents  between  10  and  15  feet, 
fourteen  with  descents  between  5  to  10  feet,  and  numerous 
others  with  descents  of  less  than  5  feet.  Many  of  the  falls 
and  rapids  on  this  river  can  be  combined  to  obtain  workable 
iieads.  The  discharge,  metered  by  Mr.  Leo  G.  Denis,  at  a 
point  tiiree-<|uarters  of  a' mile  below  "iMrst"  rapid,  was  2,629 
second-feet  on  September  19,  19i:!,  A  record  obtained  by  the 
Manitoba  Ilydromelric  Survey  on  March  5,  1915,  gave  a  flow 
of  1 ,164  second-feet. 

Berens  River 

The  mouth  of  Berens  River  is  nearly  halfway  up  Loke 
Winnipeg,  on  its  eastern  side.  There  are  numerous  concen- 
trated falls  or  rapids,  but  the  descent  in  each  is  not  very  great. 
The  greatest  is  at  Nightowl  Rapid,  which  has  a  descent  of  39 
feet.    Little  Grand  Rapid  has  a  descent  of  21.3  feet.  There 
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8 

22 

109 

12 

163 

:!0 

82 

408 

12 

165 

18 

49 

245 

92 

462 

28 

76 

381 

21 

57 

286 

27 

74 

368 

608 
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are  six  rapids  with  descents  of  between  10  and  15  feet,  ten 
with  descents  of  between  5  and  10  feet,  and  numerous  others 
with  descents  of  less  than  5  feet.  Many  of  these  could  be 
combined  to  obtain  a  head  of  water  which  it  would  be  profit- 
able to  develop.  Between  the  chutes  there  is  little  or  no  cur- 
rent. The  discharge  of  the  Berens,  metered  by  Mr.  Leo  G. 
Denis  at  a  point  two  miles  above  "First"  Rapid,  was  1,744 
second-feet  on  September  10,  1913.  The  discharge  of  the  Eto- 
mami.  a  small  river  parallelling  the  Berens  and  emptying  into 
it,  was  234  second-feet  at  a  point  just  above  its  mouth,  on 
September  9,  1913.  A  record  obtained  by  the  Manitoba  Hy- 
drometric  Survey  on  March  2,  1915,  gave  a  discharge  of  634 
second-feet  for  Berens  River. 

Poplar  River 

The  Poplar- River  flows  into  an  inlet  on  the  east  shore  of 
Lake  Winnipeg,  about  midway  between  the  north  and  south 
extremities  of  the  upper  main  body  of  the  lake.  The  power 
possibilities  of  this  river  have  not  been  fully  investigated,  but 
it  is  stated  that  several  rapids  occur,  the  more  important 
being  in  the  reach  of  the  river  below  Thunder  Lake.  An  esti- 
mate of  the  mean  annual  discharge  of  the  river,  based  on  a 
run-off  of  0.3  second-feet  per  square  mile  would  give  a  dis- 
charge of  585  second-feet. 

Big  Black  River 

The  Big  Black  River  discharges  into  an  inlet  on  the  east 
shore  of  Lake  Winnipeg,  about  40  miles  from  the  northerly 
extremity  of  the  lake.  Situated  as  this  river  is,  in  a  portion 
of  Manitoba  which  is  unsurveyed  and  difficult  of  access,  little 
is  known  as  to  the  ertent  of  the  descent  occurring  on  this 
river.  1)ut  it  is  known  that  there  are  rapids  at  se\  eral  points. 

Belanger  River 

The  Belanger  River  discharges  into  Lake  Winnipeg,  on 
its  eastern  shore,  aliout  20  miles  from  the  north  end  of  the 
lake.  It  rises  in  the  vicinity  of  Gunisao  Lake  and  flows  in  a 
westerly  direction  to  Lake  Winnipeg.  Investigations  of  the 
power  possilnlities  of  this  river  have  not  been  made,  but  it  is 
known  that  consideralde  descent  occurs,  and  that  it  is  con- 
centrated at  several  points,  indicating  power  possibilities.  ,Vt 
the  first  rapids  above  the  mouth  a  fall  of  aliout  eight  feet  is 
reported,  wliile  abo\'e  tliis  there  are  many  rapids  which  are 
impossil)le  to  navigate  and  necessitate  portages. 

In  the  Lake  Winnipeg  l)asin  there  are  also  the  following- 
rivers: 

Etaomami  River  practically  parellels  Berens  River,  flow- 
ing into  the  latter  a  few  miles  al)ove  Lake  Winnipeg.  The 
total  estimated  fall  in  the  river  is  180  feet;  two  of  the  rapids 
liave  descents  of  8  feet  and  15  feet  respectively. 

Gunisao  I-iiver  has  two  important  rapids  below  its  forks; 
the  North  l)rancb  has  10  portages,  while  there  are  22  on  the 
South  l)ranch. 


The  Electric  Club  of  Toronto 

The  April  program  of  addresses  before  The  Electric 
Club  of  Toronto  at  their  Friday  noon  lunches  has  been 
arranged  as  l)elow.  As  April  (i  is  Good  Friday,  there  will  lie 
no  meeting  on  that  date: 


April  13 — Mr.  Geo.  Baldwin — Vegetable  Gar- 
dening. This  address  will  be  illustrated  with  lan- 
tern slides  and  blackboard  drawings.  Mr.  Bald- 
win is  said  to  be  the  most  successful  amateur 
back-yard  gardener  in  the  city. 

.'^pril  20— Mr.  A.  E.  S.  Smythe,  Toronto 
"World" — The  Angels  of-  Mons. 

April  27— Dr.  C.  J.  Hastings,  M.O.H.,  Toronto 
'-Pul)lic  Health  a  National  Problem. 


April  1,  1917. 
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By  Stephen  Leacock. 


The  truth  is  that  in  all  these  things  individual 
'greed  and  selfishness  obscure  the  issue.  War 
brings  with  it  the  peculiar  phenomenon  of  war 
prosperity.  This,  economically,  is  one  of  the 
most  distressing  things  conceivable.  Here  is  the 
interpretation  of  it:  It  is  as  if  an  industrious  farm- 
er and  his  family  had  worked  hard  for  a  genera- 
tion and  amassed  flocks  and  herds,  barns  and 
buildings,  and  good  stores  of  provisions  and 
grain;  then,  in  a  moment  of  insanity,  had  set  to 
work  to  burn  the  buildings,  and  in  the  warm  light 
of  the  flames,  kill  and  devour  the  animals,  and 
gorge  themselves  with  the  grain  and  fodder, 
throwing  the  rest  away.  In  this  mad  orgy  one 
son  of  the  family,  more  idiotic  even  than  the  rest, 
rubs  his  silly  hands  before  the  burning  home,  and 
leers:  "Father,  it  is  warmer  here  and  nicer,  and 
there  is  more  to  eat  than  in  the  old  days,  when 
we  worked  hard  and  had  but  little  food.  Father, 
we  are  prosperous.  We  have  done  a  good  thing." 
Then  presently  the  fire  burns  down  into  ashes  and 
the  night  comes  and  the  dark.  And  where  the 
grain  once  stood  and  the  meadows  smiled  in  the 
sun  the  wolves  shall  howl  again  in  the  gloom  'of 
the  forest.  And  where  the  homestead  was  there 
will  be  graves.    Such  is  the  interpretation  of  war. 

The- farmer  and  the  family  are  the  nation,  and 
the  idiotic  son  laughing  beside  the  fire  is  the  war 
theorist  talking  of  the  boom  of  trade. 

Patriotic  Hypocrisy 

But  people  either  do  not,  or  will  not,  know 
this.  They  still  want  their  industry  and  its  in- 
flated gains,  and  was  prosperity  with  the  flush  on 
its  hectic  face,  and  war  pleasure  with  its  strident 
laugh,  dancing  away  the  midnight  hours.  In  and 
through  it  all  moves  smug  hypocrisy,  suggesting 
the  little  words  and  phrases  that  are  to  salve  the 
soul;  teaching  the  manufacturer  to  call  himself  a 
patriot  as  he  pockets  his  private  gains,  and  to 
shout  for  trade,  more  trade,  that  he  may  cram  his 
pockets  the  fuller;  teaching  the  farmer  that  his 
own  fat,  easy  industry  is  war  itself,  and  that  he 
may  count  his  fatted  cattle  in  the  light  of  his 
stable  lantern  and  go  to  bed  a  patriot;  teaching 
all  the  drones  and  parasites,  the  lawyers,  the  pro- 
fessors, the  chefs  and  the  piano  players,  the  ac- 
tors and  the  buffoons,  that  in  going  on  with  their 
business  they  are  aiding  in  the  conduct  of  the  war. 

"Business  as  usual!"  shouted  some  especial 
idiot  at  the  outset  of  the  war. 

The  cry  was  like  to  ruin  us. 

What,  then,  are  we  to  do  By  what  means 
can  we  change  from  an  economy  of  peace  and 

^Extracts  from  pamphlet  distributed  by  the  National  Service 
Board  of  Canada. 


industrial  selfishness  to  an  economy  of  effort  and 
national  sacrifice? 

There  are  two  ways  in  which  this  can  be 
done;  one  that  is  heroic  and  impossible,  another 
that  lies  easy  to  our  hand. 

The  first  is  the  method  that  nations  adopt  only 
in  their  despair,  only  in  the  last  agonies  of  for- 
eign conquest,  as  when  Richmond  fell,  or  when 
the  Boers  fought  on  in  grim  desperation  across 
the  naked  veldt.  Here  national  production  ends, 
save  only  for  necessary  food  and  war  supplies. 
Private  industry  is  gone.  Luxury  is  dead.  All 
of  the  nations  men  are  gathered  into  a  single 
band.  They  do  as  they  are  told.  They  fight,  they 
work,  they  die.  Its  women  are  in  the  fields,  or 
they  are  making  bandages;  they  tend  the  sick; 
they  pray  beside  the  dying. 

Thus  can  a  nation  stand,  grim  and  terrible,  its 
back  against  the  wall,  till  it  goes  down,  all  in  one 
heap,  glorious.  In  the  wild  onslaughts  of  the 
great  conquests  of  the  past,  nations  have  died 
like  this. 

But  for  us,  here  and  now,  and  in  the  short 
time  that  we  have,  this  is  not  possible.  Outside 
invasion  could  force  us  to  it,  in  a  jurnbled  wreck, 
with  no  choice  of  our  own.  But  to  accomplish 
this  at  a  word  of  command  inside  our  present 
complex  industrial  system  is  not  possible.  It  is 
too  intricate,  too  complicated,  to  be  done  by 
command  from  above.  To  enlist  every  man  and 
woman  in  an  industrial  army,  to  direct  their 
work  and  assign  their  rations — in  other  words,  to 
create  an  ideal  national  war  machine — is  a  task 
beyond  the  power  of  a  government.  Years  of 
preparation  would  be  needed. 

National  Organization 

What  we  do  must  be  done  from  below,  using, 
as  best  we  can,  the  only  driving  force  that  we 
know — the  will  of  the  individual.  We  must  find 
a  means  that  will  begin  to  twist  and  distort  our 
national  industry  out  of  its  present  shape  till  it 
begins  to  take  on  the  form  of  national  organiza- 
tion for  war. 

To  do  this  we  must  exchange  war  prosperity 
for  war  adversity,  self-imposed  and  in  deadly 
earnest. 

The  key  to  the  situation,  as  far  as  we  can  un- 
lock it,  lies  in  individual  thrift  and  individual 
sacrifice.  Let  there  be  no  more  luxuries,  no 
wasted  work,  no  drones  to  keep,  out  of  the  na- 
tional production. 

Every  man  to-day  who  coiisumes  any  article 
or  employs  any  service  not  absolutely  necessary 
aims  a  blow  at  his  country. 

Save  every  cent.  Live  plainly.  Do  without 
everything.    Rise  early,  work  hard,  and  content 
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yourself  with  a  bare  living.  Tlie  man  who  does 
this— if  he  uses  the  saved  money  properly — is 
doing'  war  work  for  his  country.  He  may  wrap 
his  last  year's  coat  about  him  and  eat  his  bread 
and  cheese,  and  feel  that  he,  too,  is  doing  some- 
thing to  show"  the  world  the  kind  of  stuff  that  is 
yet  left  in  it. 

But  he  must  use  his  savings  properly.  That 
is  the  whole  essence  of  the  matter. 

Limit  Buying  to  Necessities 

Let  us  see  what  this  implies.  If  the  idea  of 
national  thrift  were  really  to  spread  among  us, 
there  would  be  no  more  purchases  of  mere  lux- 
uries or  things  that  could  be  done  without — no 
more  motors,  no  theatres  (save  where  the  work 
is  voluntary  and  the  money  for  the  war),  no  new 
clothes  (they  would  become  a  badge  of  shame), 
no  books,  no  pictures,  no  new  furniture,  no  new 
carpets,  no  victrolas,  and  for  our  children  no  new 
toys  save  such  as  can  be  made  by  the  affection- 
ate industry  of  a  father  working  overtime  with 
bits  of  stick  and  cardboard. 

Such  a  programme  would  threaten  to  wipe  out 
manufacturers  and  knock  down  dividends  like 
ninepins.  At  first  sight,  a  manufacturer,  reading 
such  an  article  as  this,  turns  pale  with  indigna- 
tion and  contempt.  Let  him  wait.  Let  us  fol- 
low the  money  that  is  saved  a  little  further  and 
see  what  happens  to  it. 

Every  cent  of  the  money  that  can  be  gathered 
up  by  national  thrift  should  be  absorbed  by  na- 
tional taxes  and  national  loans.  Our  present 
taxes  are,  for  war  time,  ridiculously  low  as  far  as 
all  people  of  comfortable,  or  even  of  decent, 
means  are  concerned.  And  they  are-  made  with 
f)ne  eye  on  the  supposed  benefit  to  industry.  We 
need  a  blast  of  taxation — real  taxation,  income 
tax  and  all — that  should  strike  us  like  a  wave  of 
German  gas.  As  things  are,  we  should  go  down 
before  it.  Armed  with  the  new  gas  helmet  of 
natonal  thrift,  we  could  breathe  it  easily  enough 
and  laugh  behind  our  goggles. 

Government  Bonds 

Over  above  the  taxes  we  need  a  succession  of 
.L;overnment  patriotic  loans,  not  money-lenders' 
loans  at  market  and  super-market  rates,  but  pa- 
triotic loans  in  the  real  sense,  at  a  low  rate  of 
interest,  let  us  say,  4  per  cent.,  and  issued  in 
bonds  of  $25,  with  a  dollar  a  year  as  interest. 

The  people,  one  says,  will  not  subscribe.  Then, 
if  not,  let  us  perish;  we  do  not  deserve  to  win 
the  war. 

But  tliey  will  subscribe. 

If,  under  the  auspices  of  our  government,  a 
national  campaign  for  thrift  and  investment  is  set 
on  foot;  if  we  give  to  the  ideas  all  the  publicity 
that  our  business  brains  can  devise;  if  we  adver- 
tise it  as  commerce  advertises  its  healing  oils  and 
fit-right  boots  and  its  Aphrodite  corsets,  then 


people  will  subscribe,  tumultuously,  roaringly, 
overwhelmingly. 

If  not — if  that  is  the  kind  of  nation  that  we 
are — let  us  call  our  soldiers  home  from  the  west- 
ern front.  They  are  fighting  under  a  misunder- 
standing. The  homes  that  they  are  saving  are 
not  worth  the  sacrifice. 

But  first  let  the  government — of  the  domin- 
ions, the  provinces,  the  cities,  and  the  towns — 
itself  begin  the  campaign  of  thrift.  At  present 
vast  sums  of  money  are  being  wasted  in  so- 
called  public  .works — railways  in  the  wilderness, 
cement  sidewalks  in  the  streets,  post-offices  in  the 
towns — millions  and  millions  that  drain  away  our 
economic  strength.  In  time  of  peace  these  are 
excellent.  For  war,  unless  they  have  a  war  pur- 
pose, the  things  are  worse  than  useless.  The 
work  of  the  men  who  labor  at  them  is  of  no 
value,  and  the  food  and  clothes  that  they  con- 
sume must  be  made  by  other  men. 

Let  us  be  done  with  new  streets  and  new 
sidewalks,  new  town  halls,  and  new  railways  till 
the  war  is  done.  Let  us  walk  in  our  old  boots  on 
the  old  boards,  patriots  all,  with  dollar  pieces 
jingling  in  our  pockets  adding  up  to  twenty-five 
for  the  latest  patriotic  loan. 

Let  us  do  this,  and  there  will  pour  into  the 
hands  of  the  government  sucli  a  cascade  of 
money  that  the  sound  of  it  shall  be  heard  all  the 
way  to  Potsdam. 

"What  Can  You  Make? 

And  here  enters  the  last  step  to  be  taken 
under  natoinal  thrift  to  convert  ourselves  into  a 
war  economy.  The  government  goes  with  its 
money  to  the  manufacturers  and  interrogates 
them.  What  can  you  make,  and  you,  and  you? 
You  have  a  plant  that  has  made  buggies  and 
fancy  carriages.  These  our  people  will  not  buy 
because  now  they  walk.  But  what  is  it  that  you 
make?  Can  you  turn  yourself  to  making  trucks, 
wagons?  You,  that  made  boots  and  have  lost 
half  your  trade,  what  about  a  hundred  thousand 
boots  for  the  army?  You,  that  made  clothes, 
what  about  doing  the  whole  thing  over  in  khaki? 

The  needs  of  a  war  government  are  bound- 
less, endless.  The  list  of  its  wants  is  as  wide  as 
the  whole  range  of  our  manufactures.  The  ad- 
justment is  difficult.  Not  a  doubt  of  it.  It  can- 
not be  done  in  a  day.  But  with  each  successive 
month  the  process  would  go  on  and  on  till  we 
would  find  ourselves,  while  working  apparently 
each  for  himself,  altered  into  a  nation  of  war- 
workers,  every  man,  in  his  humble  sense,  at  the 
front  and  taking  his  part. 

Meantime,  we  at  home  are  doing  nothing,  or 
next  to  it,  for  the  war.  While  we  go  about  our 
business  as  usual,  men  are  breathing  out  their 
lives  for  us,  somewhere  in  France. 

What  shall  we  do? 
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Electro-Chemical  and  Metallurgical  Possibilities 

in  Canada 

  By  H.  E.  Howe*   '  


In  considering  the  utility  of  hydro-electric  power,  we 
must  remember  that  it  is  simply  another  way  of  selling 
energy^  and  its  cost  must  always  be  compared  with  the  cost 
of  energy  in  other  forms,  such  as  coal:  It  may  be  expected, 
therefore,  that  hydro-electric  development  will  be  more  ex- 
tensive in  the  immediate  future  in  Canada  than  in  the  United 
States,  for  example,  where  coal  is  found  relatively  near  the 
industrial  centres  and  at  points  where  it  can  be  used  direct, 
or  where  gas  from  by-product  coke  ovens  can  be  used  to 
produce  electric  energy  at  a  price  competing  with  its  cost 
when  generated  by  hydro-electric  power.  It  must  be  borne 
in  mind  that  while  steam  plants  are  now  producing  power 
with  approximately  one-half  the  coal  required  fifteen  years 
ago,  and  at  a  capital  cost  of  little  less  than  half  what  it  was 
at  that  time,  hydro-electric  equipment  had  a  very  high  initial 
efticiency,  and  consequently  has  not  enjoyed  anything  like 
the  same  degree  of  improvement,  while  the  cost  has  in  no 
way  decreased.  In  fact,  owing  to  increased  prices  of  mater- 
ials and  labor,  the  cost  per  horse  power  is  probably  higher 
than  it  was  fifteen  years  ago. 

Therefore,  the  fact  that  a  water  power  exists  and  offers 
opportunity  for  development  as  a  source  of  electric  energy 
does  not  necessarily  imply  that  it  is  economical  to  develop  it 
or  that  developed,  a  group  of  industries  will  at  once  find  a 
home  in  that  vicinity. 

Must  Be  Demand  for  Products 

Let  us  consider  for  a  moment  whether  electro-metallurgi- 
cal and  electro-chemical  industries  are  in  order  for  Canada 
at  the  present  time.  Two  things  enter  into  this  considera- 
tion— first,  is  there  sufficient  demand  for  the  products  of  these 
industries;  and,  second,  are  there  not  other  demands  for  elec- 
tric power  which  at  present  must  supersede  such  industries? 
Almost  without  exception  electric  products  are  the  raw  ma- 
terials for  other  industries;  we  must  have  a  relatively  large 
number  of  such  industries  before  the  establishment  of  electro 
industries  can  be  justified.  As  to  the  second  point,  it  would 
seem  that  a  market  for  labor  is  one  of  the  commanding  ques- 
tions before  Canada  at  the  present  time,  especially  in  view  of 
the  return  of  soldiers  and  the  expected  immigration  of  many 
hands,  who  will  want  employment  in  other  than  agricultural 
pursuits. 

Other  industries,  such  as  spinning  and  weaving,  employ 
many  more  hands  per  horse  power  of  electric  energy  con- 
sumed than  do  electro-chemical  and  metallurgical  plants,  and 
can  afford  to  pay  a  higher  price.  Such  emploj^ment,  in  turn, 
builds  up  communities  and  offers  opportunities  for  wholesale 
and  retail  merchants  and  the  host  of  secondary  industries  in- 
cident to  any  concentrated  population.  If  we  consider  the 
relation  between  the  horse  power  consumed  in  Niagara  Falls, 
N.Y.,  or  Ontario,  in  relation  to  the  population  of  these  places 
and  apply  the  same  line  of  reasoning  to  the  locality  of  Man-' 
Chester,  N.H.,  or  Lowell,  Mass.,  this  point  will  at  once  be 
emphasized.  It  must  be  obvious  that  electro-chemical  and 
electro-metallurgical  industries  face  another  handicap,  for 
with  the  building  up  of  the  consuming  population  and  indus- 
tries utilizing  electro  products  there  comes  a  growing  and 
insistent  demand  for  power,  which  tends  to  place  the  cost  of 
electric  energy  at  a  higher  price  than  such  processes  can 
afford  to  pay.  They  are,  therefore,  gradually  forced  to  seek 
advantageous  points  at  a  little  distance  from  the  large  cen- 
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tres,  but  these  points  can  only  be  chosen  where  the  reason- 
ably low  incoming  and  outgoing  freight  rates  are  available. 

Let  us  consider  some  of  the  points  determining  the  loca- 
tion of  electro  industries. 

Factors  Determining  Location 

First,  there  must  be  a  source  of  large  blocks  of  power. 
The  fixation  of  atmospheric  nitrogen,  for  example,  requires 
3.5,000  kilowatt  hours  to  produce  one  ton  of  100  per  cent, 
nitric  acid.  The  manufacture  of  aluminum  requires  a  like 
amount  of  power  per  ton  of  finished  product.  The  production 
of  ferro-alloys  which  have  become  an  essential  in  modern 
industry  for  the  making  of  high  speed  steels,  the  hardening 
of  armor  and  piercing  projectiles,  consume  from  3,000  to  8,000 
kilowatt  hour  per  ton  of  product,  depending  upon  the  grade 
of  alloy  made.  The  process  of  casting  an  alloy  or  refining 
steel  consumes  from  600  to  1,000  kilowatt  hours  per  ton,  while 
the  refining  of  nickel  requires  energy  to  the  extent  of  3,000 
kilowatt  hours  per  ton.  Lead  is  the  smallest  ijower  con- 
sumer, since  only  120  kilowatt  hours  per  ton  of  refined  pro- 
duct are  required,  while  copper  at  300  kilowatt  hours  per  ton 
is  next.  It  is  evident,  therefore,  that  different  industries  re- 
quire blocks  of  power  from  5,000  to  50,000  kilowatt  hours. 

Second,  this  power  must  be  reliable.  It  should  not  be 
subject  to  great  variation,  for  in  electric  furnace  operations, 
especially,  it  is  frequently  fatal  to  have  a  sudden  diminution 
in  the  amount  of  power  available.  Thi.s  means  that  in  some 
instances  a  water  power  which  is  subject  to  severe  ice  condi- 
tions or  where  the  flow  of  water  materially  decreases  in  sum- 
mer must  have  a  steam  plant  as  an  auxiliary  if  a  high  average 
of  efficiency  is  to  be  derived  from  the  watei>  power  itself  dur- 
ing other  seasons  of  the  year. 

Cheap  Power  Necessary 

Third,  the  power  must  be  cheap,  far  cheaper  than  many 
suppose,  if  electro-chemical  and  metallurgical  processes  are 
to  be  established  on  anything  approaching  a  large  scale. 
Twenty  dollars  per  horse  power  year,  which  is  equivalent  to 
3c  per  kilowatt  hour,  is  not  cheap.  Many  important  processes 
cannot  live  at  that  price.  By  locating  a  plant  equipped  with 
modern  turbo-alternators  near  the  coal  fields  it  is  possible  to 
meet  this  figure  through  the  generation  of  electricity  from 
steam  power.  Artificial  fertilizers  and  the  great  group  of  in- 
dustries depending  upon  nitrates  must  have  power  consider- 
ably below  $10  per  horse  power  year.  Dr.  Eyde  stated  in 
1913  that  when  electric  energy  in  Norway  exceeded  a  price  of 
$6  per  horse  power  it  would  become  impossible  for  the  great 
plants,  so  favorably  located,  to  compete  with  other  sources  of 
nitrates. 

Fourth,  there  must  be  reasonably  cheap  freight  rates 
from  the  plant  to  the  consuming  industries  and  on  the  raw 
materials  which  must  be  brought  in.  Electro-chemical  indus- 
tries are  large  consumers  of  such  materials  as  salt,  coal,  silica 
and  calcium  compounds,  and  in  many  instances  their  pro- 
ducts must  be  sold  at  a  price  which  precludes  the  possibility 
of  paying  large  amounts  for  freight. 

Transportation  an  Important  Item 

Fifth,  for  this  reason  the  nearness  to  consumers  is  almost 
always  an  essential.  It  has  been  estimated  that  a  distance  of 
1,0(10  miles  to  the  centre  of  distribution  is  equivalent  to  an  in- 
crease of  from  $10  to  $30  per  horse  power  year  in  the  cost  of 
power  itself.    Whore  raw  materials  are  bulky  and  the  product 
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is  not  bulky,  work  must  be  carried  on  near  the  raw  materials. 
Where  large  amounts  of  power  are  essential  it  may  pay  to 
bring  the  raw  materials  to  it.  Such  questions  must  be  separ- 
ately considered  in  each  individual  instance. 

Sixth,  there  must  be  good  labor  conditions;  ancj,  finally, 
raw  materials  must  be  available.  . 

Relatively  higher  prices  can  be  paid  for  electric  power 
only  where  the  most  favorable  conditions  of  locality,  market, 
freight  rates,  accessibility  to  raw  materials  and  labor  condi- 
tions exist.  An  exceptional  advantage  for  any  one  of  these 
live  factors  may  be  sufficient  to  overcome  a  considerable 
weakness  in  one  or  more  of  the  others.  For  example,  in  Nor- 
way power  is  so  cheap  and  a  large  market  so  near,  with 
water  transportation,  that  a  very  large  carbide  plant  is  being- 
installed,  even  though  some  of  the  raw  materials  must  eventu- 
ally come  from  a  considerable  distance.  Niagara  Falls  is  a 
most  unusual  locality,  and,  because  of  its  exceptional  advan- 
tages, must  not  be  taken  as  a  criterion  for  possible  develop- 
ments in  other  places  as  they  exist  at  present. 

Satisfactory  Conditions  Essential 

It  would  seem,  therefore,  that  wliilc  Canada's  hydro-elec- 
tric power  offers  many  potential  opportunities,  it  must  be 
considered  at  present  a  reserve,  and  several  conditions  must 
be  satisfactory  before  definite  recommendations  can  be  made. 
First,  we  must  know  more  about  Canadian  natural  resources 
that  lend  themselves  to  the  treatment  of  electric  processes, 
and  we  must  have  information  in  more  available  form  than  at 
present;  second,  the  selection  and  establishment  of  an  indus- 
try utilizing  electric  energy  must  be  done  with  great  care  and 
with  a  thorough  study  of  the  economics  in  each  instance; 
third,  there  must  be  a  larger  consuming  population  in  Canada 
before  the  introduction  of  many  of  the  electric  industries  can 
be  justified;  fourth,  there  must  be  more  industries  using  elec- 
tric products  as  their  raw  materials;  and,  fifth,  really  cheap 
power  must  be  available. 

To  bring  about  this  latter  condition  there  must  be  lower 
costs  for  development.  Many  of  the  great  power  companies 
have  been  obliged  to  spend  considerable  money  and  embellish- 
ment, owing  to  the  location  of  their  power  plants,  which  has 
added  much  to  the  cost  per  horse  power.  Owing  to  several 
uncertainties,  money  used  in  development  has  had  to  pay  a 
higher  interest  rate  than  in  other  forms  of  industrial  activity, 
and,  besides,  it  costs  nearly  tliree  limes  as  much  to  develop  a 
water  power  as  it  does  to  construct  a  steam  plant  to  produce 
the  same  amount  of  kilowatts  per  hour.  If  capitalists  would 
accept  bonds  at  5  per  cent,  instead  of  7  per  cent,  the  cost  of 
production  of  a  horse  power  hour  would  be  reduced  22  per 
cent.  Railways  and  other  forms  of  industries  seem  to  have 
no  difficulty  in  obtaining  money  at  this  rate,  and  it  may 
eventually  become  necessary  for  governments  to  use  their 
credit  to  obtain  money  at  low  rates  to  assist  in  water  power 
development.  There  must  also  be  reasonable  and  co-opera- 
tive legislation  to  insure  the  permanency  and  safety  of  private 
investments  in  such  projects. 

Electro-metallurgical  Field 

Based  on  these  principles,  the  immediate  future  seems  to 
offer  Canada  two  fields  for  the  utilization  of  hydro-electric 
power  in  electro-metallurgy  and  electro-chemistry.  Perhaps 
the  most  important  is  the  electro-metallurgical  field.  Here 
Canada  has  the  raw  materials;  she  has  the  consuming  market 
for  much  of  the  material  to  be  used  in  the  construction  work 
which  must  go  forward,  while  in  many  instances  the  products 
can  be  exported  to  advantage  by  all  water  routes.  Hydro- 
electric power  would  seem  particularly  well  adapted  to  this 
industry  here,  because  electric  furnaces  do  not  require  the 
peculiar  crucible  clays  which  would  have  to  be  imported;  the 
product  is  of  the  highest  grade,  and  the  fuel  which  we  should 
feel  called  upon  to  conserve  for  the  sake  of  posterity  is  rc- 
Ijlaceable  with  electric  energy  in  the  form  of  heat.  Every 
liiillion  kilowatts  used  is  equal  to  eleven  and  a  half  million 


tons  of  coal  per  annum,  and  it  must  be  remembered  that 
under  the  most  favorable  conditions  it  requires  four  pounds 
of  coal  to  develop  one  horse  power.  Electro-metallurgic  pro- 
cesses have  already  a  strong  foothold  in  Canada,  and  import- 
ant-developments have  been  the  result.  I  refer  to  the  pro- 
duction of  ferro-titanium  directly  from  the  ores  and,  concur- 
rently with  it,  the  manufacture  of  high-grade  irons  from  the 
titaniferrous  iron  ores  of  Canada,  which  have  constituted  a 
problem.  You  are  also  aware  of  the  important  place  which 
electro-metallurgy  holds  with  relation  to  munition  manufac- 
ture. The  indications,  therefore,  seem  to  be  that  further  de- 
velopment, not  only  in  the  smelting  of  ores  but  in  the  utiliza- 
tion of  scrap  materials,  lies  in  the  immediate  future. 

Developments  in  Electro-chemical  Field 

In  the  electro-chemical  field  there  are  also  instances  of 
important  developments,  such  as  the  group  of  processes  at 
Shawinigan  and  at  Niagara  Falls,  Ont.  The  production  of 
nitrates  now  illustrated  by  the  American  Cyanamid  Company 
at  Niagara  Falls,  Ont.,  would  seem  to  offer  the  best  electro- 
chemical field,  but  it  must  have  far  cheaper  power  than  is 
now  offered  if  considerable  expansion  is  to  be  expected.  The 
production  of  nitrogen  fixation  is  of  great  economic  and 
national  importance.  Nitric  acid  is  the  basis  of  many 
chemical  industries,  is  an  absolute  essential  in  all  explosive 
manufacture,  and  is  required  in  ever-increasing  amounts  for 
the  production  of  fertilizers.  Canada  must  eventually  use 
fertilizer.  It  is  well  known  that  we  cannot  continually  draw 
money  from  the  bank  without  occasionally  depositing  funds, 
and  yet  we  hear  stories  of  how  rich  the  farm  lands  used  to  be, 
forgetting  that  the  fertility  of  a  virgin  soil  must  gradually 
disappear  unless  replaced  in  some  measure.  Those  nations 
praised  for  the  yields  per  acre  are  also  the  nations  where  the 
greatest  amounts  of  fertilizer  are  used  annually  per  acre. 
The  fixation  of  atmospheric  nitrogen  is  a  large  consumer  of 
power;  the  product  will  stand  reasonable  transportation 
charges;  a  nation  cannot  be  wholly  independent  without 
nitrates,  and  for  these  reasons  this  particular  electro-chemi- 
cal process  would  seem  to  command  early  attention. 

Altliough  it  is  beyond  the  province  of  this  discussion, 
the  utilization  of  hydro-electric  power  to  a  greater  extent  in 
transportation  may  be  mentioned.  The  heavy  initial  invest- 
ment is  a  serious  factor,  l)ut  against  this  may  be  mentioned 
the  conservation  of  fuel,  the  fact  that  many  water  powers 
exist  where  grades  are  heavy  and  population  sparse,  and  the 
fact  that  considerably  greater  motive  power  can  be  obtained 
from  an  electric  locomotive  than  it  is  possible  to  develop 
from  the  most  modern  steam  locomotives. 

In  considering  the  possibility  of  saving  coal  through  the 
utilization  of  hydro-electric  power  it  is  interesting  to  note 
that  prior  to  the  war  France  consumed  about  60,000,000  tons 
of  coal  per  year,  of  which  33  1/3  per  cent,  was  imported. 
Now  the  Germans  hold  a  good  part  of  the  French  mines,  and 
it  is  needless  to  say  that  when  they  are  returned  to  France 
they  will  be  well  worked  out.  Consequently  a  survey  of  the 
water  power  resources  of  France  has  been  made,  with  the 
result  that  power  estimated  at  from  0,000,000  to  10,000,000 
horse  power  has  been  located.  About  45,000,000  tons  of  coal, 
are  used  annually  in  France  for  power,  producing  12,000,000 
horse  power.  The  development  of  6,000,000  hydro-electric 
horse  power  will  represent  an  annual  saving  of  over  20,000,000 
tons  of  coal. 

The  cheapness  of  electric  power  determines  to  a  great 
degree  the  future  of  electro-chemistry  and  electro-metallurgy 
in  Canada,  as  well  as  elsewhere.  I  have  attempted  to  set 
forth  some  of  the  limitations  governing  .present  processes, 
but  with  cheaper  power  it  is  not  at  all  unlikely  that  new 
processes  will  be  devised  and  new  products  be  produced  that 
may  entirely  alter  the  situation  as  it  appears  at  present. 
Cheap  power  will  also  largely  determine  what  can  be  done 
with  existing  processes. 


A|)ril  1,  I'JIT. 
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Signal  System  for  Toronto  Municipal  Railway 


Tlic  General  Railway  Signal  Company  of  Canada,  Lini- 
ilcd,  of  Lachine,  P.Q.,  installed  during  the  past  year  a  signal 
system  for  the  Toronto  Civic  Railway  at  the  grade  crossing 
of  the  Toronto  Suburban  Railway  with  the  Toronto  Civic 
Railway,  Lansdowne  Avenue  and  Davenport  Road,  Toronto. 
'J"he  Toronto  Civic  Jxailway  approaches  the  Toronto  Suburban 
J\ailway  on  a  considerable  grade  from  the  north,  and  at  the 
same  time  motormen  have  no  view  of  an  approaching  car  on 
either  line  until  within  fifteen  or  twenty  feet  from  the  cross- 
ing. The  signal  system  was  designed  to  protect  movements 
on  the  down-grade  track  only  of  the  Toronto  Civic  Railway 
against  movements  in  either  direction  on  the  Toronto 
Suburban  Railway.  The  plans  herewith  show  the  protection 
afforded. 

A  tongue  type  trolley  derail  was  installed  in  the  down- 
grade southbound  track  of  the  Toronto  Civic  Railway,  oper- 
ated mechanically  from  a  dwarf  interlocking  machine,  located 
between  property  line  and  sidewalk.  Connection  from  the 
derail  lever  to  the  derail  is  made  with  1  in.  pipe  enclosed  in 
2  in.  galvanized  pipe  run  underground  between  the  machine 
and  derail.  The  2  in.  pipe  is  filled  with  non-freezing  oil  and 
equipped  at  the  ends  with  stuffing  boxes.  The  normal  posi- 
tion of  the  derail  is  open,  making  it  necessary  for  a  conductor 
on  the  civic  railway  car  to  leave  his  car  and  close  the  derail 
Ijefore  proceeding  over  the  diamond.  An  electric  lock  on  tlie 
ilerail  lever  prevents  the  closing  of  the  derail  should  a  To- 
ronto suburban  car  be  within  the  limits  between  signals  P. 
and  C.  In  closing  the  derail  for  a  Toronto  civic  car  the  con- 
trols for  signals  B  and  C  on  the  Toronto  Suburban  Railway 
are  broken,  causing  them  to  go  to  the  stop  position.  They 
remain  in  the  stop  position  until  the  Toronto  civic  car  has 
reached  the  trolley  contactor  on  the  southbound  track  ap- 
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proximately  100  feet  Ijeyond  the  crossing.  The  passing  of 
the  trolley  under  the  contactor  automatically  restores  signals 
B  and  C  on  the  Toronto  Suburban  Railway  to  the  clear  i^osi- 
tion. 

The  conductor  of  an  east  or  westbound  Toronto 
suburban  car  upon  approaching  signals  1:5  or  C  and  hnding 
them  in  the  clear  position,  changes  the  jiosition  of  a  single- 
pole  double-throw  knife  switch,  one  of  which  is  located  at 
each  signal,  and  in  so  doing  sets  signal  A  on  the  Toronto 
Civic  Railway  to  the  stop  position  and  at  the  same  time  elec- 
trically locks  up  the  derail  lever  on  the  southboound  Toronto 
civic  track,  preventing  the  closing  of  the  derail.  The  east  or 
westbound  car  then  proceeds  across  the  diamond,  and  uiion 
passing  under  trolley  contactor  approximately  100  feet  be- 
yond the  crossing  automatically  clears  signal  .\  on  the  'J'o- 
ronto  Civic  Railway  and  releases  electric  lock  on  derad  lever, 
allowing  a  southbound  civic  railway  mox  ement  In  he  made. 


1  he  clearing  up  of  o])posing  signals  is  entirely  automatic, 
il  being  unnecessary  for  the  conductors  of  either  line  to  reset 
the  system  ofter  ])assing  over  the  diamond.  l-lmergency 
switches  have  been  proxided  to  release  the  signals  on  either 
line  should  a  car,  after  passing  a  clear  signal,  be  stalled  before 
automatically  releasing  the  signals  on  tTie' op])osing  line. 

All  of  the  signals  are  electrically  operated  (ieneral  Rail- 
way Signal  C(nn])aiiy's  model  low  voltage  top  jjost 
mechanisms.  Uelaj's  are  of  the  neutral  type  Mtjdel  '.),  l-'orm 
.\'4.  Rower  for  the  operation  of  signals  and  relays  is  ob- 
tained from  primary  cells.  The  automatic  resetting  of  sig- 
nals is  accomplished  by 'the  use  of  trolley  contactors,  arranged 
sn  that  power  from  the  trolley  wire  is  utilized  to  momentarily 
pick  up  the  signal  control  relays.  .After  haviug  been  picked 
up  they  hold  up  from  the  primary  battery.  Suitable  resistance 
is  inserted  between  trolley  wire  and  relay  to  obtain  the  proper 
potential  for  operation  of  relays. 


Fair  Weather  Service  Only 

When  we  think  about'  the  jitney  competition,  we  have 
to  view  the  present  effects  along  with  the  more  remote, 
yet  more  important  effects.  It  may  be  pleasant  to  be  able 
to  jump  into  a  jitney  when  one  is  in  a  hurry,  especially  when 
there  is  a  street  car  to  fall  back  upon  in  snowy  weather. 
But  that  is  only  a  near  effect. 

The  more  remote  eft'ects  are  far  more  important.  The 
unfair  competition  of  the  jitney  with  the  street  railway  which 
furnishes  transportation  to  seven-eighths  of  the  travelling 
public  of  Vancouver  and  more,  is  bouivd  sooner  or  later  to 
affect  injuriously  the  service  tliat  majority  receives. 

There  can  be  no  doubt  of  that.  The  jitney  takes  away 
the  paying  traffic,  leaving  the  non-paying  traffic  to  the  street 
car.  It  runs'  in  the  good  weather,  leaving  the  clearing  of 
streets  to  the  street  railway. 

The  jitney  is  now  objecting  to  llie  reguiatioii>  re(|uiring 
it  to  run  from  end  to  end  of  the  cit)' — the  only  provision 
that  is  nearly  on  a  par  with  the  street  railway's  obligation 
to  give  transfers — and  it  is  a  i)oor  substitute. 

It  is  much  more  important  that  the  public  at  large  should 
have  more  and  better  street  car  service  than  that  a  few 
people  should  be  singled  out  to  get  an  occasional  quick  ride 
in  a  jitney. — B.  C.  Buzzer. 


New  Cars  for  Montreal  Tramways 

One  hundred  steel  cars  ha\e  been  ordered  the  Mont- 
real Tramways  Company,  at  a  cost  of  $1,330,000.  The  cars 
will  be  operated  in  units  of  two.  the  leading  car  being  equip- 
ped with  four  .J.)  h.p.  motors  and  the  trailer  with  two  ,").)  h.p. 
motors,  both  under  the  control  of  one  motorman.  It  is 
intended  to  use  the  cars  on  all  the  cross-town  lines.  The  cars 
will  have  a  seating  capacity  of  42  and  the  trailer  of  4,").  The 
length  of  the  body  is  ;!2  ft.  :i  in.  and  over  all  4.")  ft.;  the  widtli 
of  body  8  ft.  .)  in.  The  weight  of  the  car  without  load  will  he 
43,600  pounds,  and  that  of  the  trailer  2T.400  pounds,  a  total  of 
71,000  pounds.  .Automatic  air  l)rakes  will  be  fitted,  while  the 
doors  at  the  rear  |)latform  will  be  air-operated.  The  steps  are 
to  be  of  the  folding  tyiu-  and  the  control  electro-pneumatic- 
automatic.  .All  the  automatic  features  are  to  he  operated 
from  storage  batteries,  so  as  to  ensure  normal  operation 
should  the  power  be  off  or  the  trolley  leave  the  wire.  .A  new- 
system  of  lighting  will  l)e  installed,  giving  better  illumination, 
and  electric  heaters  will  be  prox  ided.  'Fhe  truck  design  is  also 
iuii)roved,  with  the  object  of  making  riding  more  smooth  than 
<it  present. 
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Wire-Your-Home-Time  —  One  and  a  Half  Mil- 
lion Canadian  Homes  Without  the  Means  of 
Using  Electric  Service  of  Any  Kind — 
A  Ripe  Harvest  Awaits  the 
Electrical  Contractor 

The  Society  for  Electrical  Development  have  practically 
completed  their  arrangements  for  their  "wire-your-home- 
time''  campaign,  which  is  to  extend  from  April  1  to  May  15, 
and  cover  the  United  States  territory  thoroughly.  Whatever 
may  be  said  of  the  choice  of  date  of  such  a  campaign,  there 
can  be  no  doubt  of  its  general  value  to  the  electrical  industry. 
The  society  have  calculated  that  there  are  some  twenty  mil- 
lion homes  in  the  United  States  and  that  three-quarters  of 
them  have  no  electric  service.  If  this  proportion  holds  for 
our  Canadian  population,  we  have  two  million  homes,  one  and 
a  half  million  of  which  have  no  electric  light  or  electric 
domestic  devices  in  them.  This  means  a  big  field,  yet  un- 
touched, alike  for  the  contractor,  the  dealer,  the  jobber,  the 
manufacturer,  and  the  central  station.  Think  of  the  demand 
for  lamps,  irons,  toasters,  percolators,  et  al.,  if  all  these 
houses  were  wired  up!  " 

We  wonder  if  the  significance  of  this  situation  is  suffi- 
ciently appreciated  by  the  electrical  trade.  Particularly  we 
question  if  it  is  realized  that  much  of  this  flood  of  business  is 
held  back,  not  through  disinclination  on  the  part  of  the 
householder  to  use  electricity,  but  through  inability  on  ac- 
count of  his  premises  not  being  wired. 

P)riefly  .stated,  the  electrical  demands  of  three-quarters  of 
the  homes  of  Canada  wait  for  the  contractor. 

Think  of  it!  .Six  millions  of  Canadian  people  who,  in  the 
nature  of  things,  appreciate  the  value  of  electric  service  but 
can't  get  it.  They  are  literally  "dressed  up  and  no  where  to 
go."  Why?  Because  the  contractor  has  never  wired  their 
homes.  Why  hasn't  he?  Well,  just  because  these  household- 
ers have  iie\er  gone  out  and  taken  him  by  the  collar  and  made 
him  do  the  job.  This  may  be  putting  it  too  strongly,  some 
contractor  says.    But  is  it? 

How  -many  people  have  you,  as  a  contractor,  actually 
canvassed,  vigorously  and  intelligently  in  the  last  year,  and 
tailed  to  convince  Do  you  know  y(nir  own  district  thor- 
oughly Do  you  know  how  many  homes  within  a  half-mile 
radius  of  your  place  of  business  are  without  electric  service? 
You  are  waiting  for  them  to  come  to  you,  and  they  are  wait- 
ing for  you  to  go  to  them. 

Do  you  realize,  electrical  contractor,  what  amount  of 
business  this  all  represents  in  ])ossibilities.  Suppose  the  aver- 
age wiring  job  nets  you  $.50.  A  million  and  a  half  times  this 
amount  means  seventy-five  million  dollars  of  business  waiting 
to  be  gathered  in — by  somebody. 

Then  there  is  an  irDii  for  each  of  these  luimes.  a  toaster, 
an  electric  heater,  and  so  on— anotiicr  fifty  dollars,  and  there- 
fore another  seventy-five  million  for  the  manufarf urer,  johljcr, 
and  dealer. 

And,  last,  tiiere  is  the  central  station,  say,  twenty  dollars 


per  year  for  current  in  each  of  these  homes — thirty  million 
dollars  for  the  central  station. 

This  totes  up  to  the  tidy  sum  of  one  hundred  and  eighty 
millions,  and  all  this  business  waits  for  the  electrical  con- 
tractor to  move. 

Wouldn't  it- be  a  worth-while  idiea  to  have  a  wire-your- 
home  campaign  right  here  in  Canada? 


Toy  Electric  Ranges  Used  by  Aggressive  Com- 
any  to  Bring  in  Grown-up  Business 

Durijig  America's  Electrical  Week  the  Texas  Power  & 
Light  Company,  Dallas,  Tex.,  conducted,  in  16  of  the  dis- 
tricts where  it  operates  electric  light  properties,  essay  con- 
tests among  the  school  children,  offering  as  prizes  16  West- 
ern Electric  Junior  electric  ranges.  The  decided  success  of 
this  contest,  especially  from  the  viewpoint  of  interest  created 
in  electric  cooking,  in  both  the  children  and  their  parents,  is 
described  in  a  recent  issue  of  the  Electrical  Review  as  follows: 

This  contest  was  conducted  with  three  ideas  in  view: 

(1)  To  get  the  children,  and  hence  the  mothers,  inter- 
ested generally  in  the  subject  of  electric  cooking. 

(2)  To  secure  new  advertising  ideas  from  the  other  per- 
son's vi-ewpoint. 

(3)  To  foster  general  goodwill  in  connection  with  the 
Christmas  season. 

The  contest  was  a  success  in  practically  every  district 
where  it  was  conducted,  and  not  only  was  much  valuable 
publicity  obtained,  but  many  ideas  submitted  by  the  chil- 
dren will  be  used  in  the  company's  advertising  during  the 
year. 

Four  subjects  were  selected,  each  of  these  being  used  in 
four  districts.    These  were  as  follows: 

(a)  What  I  Would  Do  with  a  Toy  Electric  Rrange. 

(b)  Electricity  in  Everyday  Life. 

(c)  How  Mother  Might  Use  Electricity  to  Lessen  Hef 
^Vork. 

(d)  Why  Mother  Should  Have  an  Electric  Range-. 
The  contests  covered  a  period  of  two  weeks/  durin 

which  time  the  rules  were  advertised  in  the  newspapers  an' 
by  means  of  window  displays.  Li  the  majority  of  cases  the 
essays  were  turned  over  to  the  city  officials  or  to  the  local 
school  authorities,  who  acted  as  judges  and  made  the  deci- 
sions as  to  the  best  essays. 

In  every  district  the  local  newspapers  carried  news  items 
announcing  the  contest,  and  also  in  the  majority  of  cases 
published  the  winning  essays,  with  the  name  of  the  winner. 

In  order  to  further  call  attention  to  electric  cooking  and' 
to  compensate  in  a  way  for  the  disappointment  of  those 
children  who  were  ..unfortunate  in  winning  a  prize,  a  per- 
sonal letter  was  sent  to  all  unfortunate  contestants  by  the 
ni;inager  of  the  district,  expressing  regret  that  the  recipient 
did  not  win  the  prize. 

I  he  nauK's  ot  the  contestants  will  be  used  in  connection 
with  tin-  electric  co(jking-  campaign  now  under  way,  as  they 
will  lonn  an  excellent  avenue  of  approach  to  the  mothers. 


April  J,  I'.M'! 
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Toronto  Electrical  Contractors— Are  You 

All  Behind  the  New  Organization  Move?   If  You  Have  Been  Travelling 
in  a  Rut^,  Now  is  Your  Chance  to  Get  Free 


BECOME  Acqu/v,^,-rEo 
WITH   EACH  OTHER 

EXCHANGE  IDEAS 
CONCERNING  BUSINESS 

t-lAlNTAir^  -PRICES 

^ND  SO   ABOLISH  THE 
COT-THP.OAT 


The  electrical  contractors  of  Toronto  have  just  i)ut  the 
tinishing  touches  on  one  of  t-he  most  difficult  "jobs"  that  ever 
liave  to  be  tackled  by  any  class  of  men  working  in  the  same 
line  of  business. 

They  have  got  acquainted  with  one  another. 

And,  much  to  everybody's  surprise,  the  other  fellow  turns 
nut,  on  closer  inspection,  to  be  far  more  human  than  was 
expected — quite  amenable  to  reason  and  argument  (like  our- 
selves); fighting  the  very  same  battles:  longing,  like  the  rest 
of  us,  for  a  word  of  encouragement  and  a  helping  hand. 

And  so,  by  a  gradual  process  of  evolution,  the  contractors 
of  Toronto  are  already  working  together  in  actual  fact.  Next 
I'Viday — April  4 — they  or- 
ganize in  name. 

it  must  have  been  a 
pleasure  to  anyone  who 
lias  watched  this  gradual 
process  working  itself  out 
to  note  the  growing  signs 
of  friendliness  and  com- 
radeship developing  among 
the  memljers  of  the  elec- 
trical contracting  profes- 
sion. At  lirst  they  came 
together  as  competitors  — 
suspicious,  unsympathetic, 
in  some  cases  openly  hos- 
tile. Now  each -meeting  is 
as  it  ought-  to  be — a  gath- 
ering together  of  old  and 
trusted  friends. 

So  far,  business  talk  has 
been  tabooed.  Perhaps 
that  has  been  the  primary 
cause  of  the  solid  founda- 
tion that  appears  to  have 
been  laid.  It  indicates  that 
the  contractors  realized 
that  some  of  their  trou- 
bles at  least  originated 
with  themselves.  So  they 
began  house-cleaning  at 
home  first.  Now  they  are 
ready  to  take  up  bigger 
problems  of  general  in- 
terest. 

One  of  the  big  problems  before  the  electrical  contractors 
in  Toronto,  as  in  every  other  district,  is  that  of  licensing. 
Manitoba  has  made  the  plunge,  and  the  local  legislature  of 
the  province  has  already  passed  an  act.  This  reported  else- 
where in  this  issue.  There  can  be  no  doubt,  surely,  that  some 
sort  of  check  must  be  put  upon  the  men  who  assume  the  re- 
sponsibility of  installing  electric  wiring  and  equipment.  It  is 
only  common  justice  to  the  public.  Further  than  that,  it  is 
only  fair  that  the  skilled  electrician  should  have  some  form  of 
protection  against  the  irresponsible,  incompetent  individual 
who  assumes  obligations  he  cannot  fullil,  and  fails  at  the 
expense  of  the  consumer  and  of  the  reputation  of  electrical 
contractors  in  general. 

In  looking  for  the  causes  underlying  the  unanimity  with 
which  Toronto  electrical  contractors  arc  working,  the  pioneer- 
ing of  the  past  years  must  not,  of  course,  lie  lost  sight  of. 


I  NEVER- THOIiieHT 
OF  TH/W  -  ©UESS 


I*  or  many  years  there  has  been  in  existence  a  Torcjnto  Elec- 
trical C'ontractrirs'  Association,  which,  though  limited  as  to 
memljcrsliip,  included  many  of  the  most  aggressive  anrl  most 
of  the  large  contracting  firms  in  the  city.  Some  two  years 
ago,  also,  there  was  a  strf>ng  association  formed,  known  as 
the  Electrical  Contractors'  and  Dealers'  Association,  which 
was  strong  numerically,  and  was  responsible  for  a  verj-  con- 
s;derable  amount  of  valuable  work  along  a  number  of  lines. 
The  present  organization  has  only  been  made  possible 
through  the  generous  and  hearty  co-operation  of  the  officcr.s 
and  the  rank  and  file  of  these  two  earlier  associations,  who 
h'cWe  consented  to  sink  their  identity  in  a  common  organiza- 
tion, believing  that  only 
in  this  way  can  the  great- 
est good  come  to  the 
greatest  numlier. 

The  new  association 
starts  out,  therefore,  un- 
der the  most  favorable 
auspices.  Let  ever}'  elec- 
trical contractor  in  the 
city  gi\e  liis  co-operation. 
Do  not  look  for  immedi- 
ate, tangible  gain.  The 
idea  rather  is  to.  bring  all 
the  electrical  contractors 
up  to  a  certain  standard.. 
Many  undoubtedly  are 
above  this  common  stan- 
dard already,  but  that 
si  m  Illy  shows  that  their 
dut}-  lies  in  helping  a  less 
fiirtunate  brother.  It  is, 
of  course  the  man  who  is 
below  s  t  a  n  d  a  r  d  who 
stands  to  prollt  most,  and, 
so,  the  appeal  is  to  all. 
Whatever  your  status  in 
the  business,  your  place  as 
a  contractor  is  in  the 
niemliership  of  the  asso- 
ciation. Don't  argue  that 
the  initiation  fee  is  too 
liig.  the  annual  dues  too 
onerous,  or  the  monthly 
dinner  too  expensive. 
Build  for  to-morrow.  Your  association  Vv-ith  your  fellow-con- 
tractors will  liroaden  and  educate  you.  make  you  a  bigger 
man,  capable  of  larger  and  more  prolltable  business  in  the 
future. 

If  you  are  in  a  rut,  now  is  the  opportunity  to  get  out. 

Remember  the  date — Wednesday  night,  .\pril  4.  Carls- 
Rite  Hotel,  T.liO  as  usual.  Tickets  are  obtainable  only  up  to 
March  31,  so,  like  the  good  business  man  that  you  arc.  make 
your  plans  aliead  and  stick  to  your  schedule. 


The  Xew  iirunswick  Power  C'ompany,  ."^t.  John.  .\.B.. 
haxe  taken  o\ cr  the  .St.  John  \'allc\-  Railwax-  I'ompany.  and 
ha\  e  announced  a  cut  of  from  :<  lo  .10  per  cent,  in  electric 
lighting  rates  and  also  a  considcralde  cut  in  luiwer  rates,  in 
some  cases  as  much  ;is  .">()  per  cent,  lielow  those  of  the  old 
company. 
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Electrical  Contractors  are  Now  Licensed 

In  Manitoba— Act  Has  Jusf  been  Enacted—  Examining  Board  of  Three 
Members  Appointed  by  the  Government. 


In  October,  1915,  a  committee  was  appointed  by  tlie  Elec- 
trical Section  of  the  Manitoba  branch  of  the  Canadian  Society 
of  Ci\'il  Engineers  to  study  the  matter  of  the  regulation  of 
electrical  contractors  and  wiremen,  and  to  report  their  fnid- 
ings  to  the  liranch,  together  with  recommendations  for  pro- 
vincial legislation. 

The  committee  was  composed  of  the  following;  Mr.  1'".  A. 
Cambridge,  city  electrician,  Winnipeg;  Mr.  George  F.  Guy, 
electrical  engineer,  Manitoba  Pulilic  Utilities  Commission; 
Mr.  E.  V.  Caton,  chief  engineer.  City  Light  and  Power  De- 
partment, Winnipeg:  Mr.  J.  M.  Wilson,  lecturer  on  electricity, 
Kelvin  Technical  School,  Winnipeg,  and  Mr.  J.  M.  Leamy, 
provincial  electrical  engineer,  Manitol^a  Government. 

Mr.  Leamy  was  elected  chairman  of  the  committee,  and 
all  of  the  operations  and  work  of  the  committee,  from  the 
start  to  the  hnish  of  its  work,  was  carried  out  under  his  chair- 
manship. 

A  study  of  similar  legislation  passed  in  all  parts  of  the 
country  or  suggested  for  adoption  was  made,  and,  as  a  result 
■  it  was  decided  that  a  l)ill  which  would  be  simple  in  construc- 
tion and  interpretation,  which  would  contain  few  provisions, 
which  would  be  complete  in  its  embrace  of  the  factors  affected 
— that  is,  regulation  of  wiring  contractors  and  their  employ- 
ees, and  the  work  carried  on  by  them — which  would  contain 
stringent  penalty  clauses,  and  which  would  a,dmit  of  ready 
exception  of  various  operations  and  interests  from  its  appli- 
cation, was  desirable. 

In  order  to  get  the  public  feeling  in  the  matter  the  com- 
mittee invited  to  its  meetings  representatix'cs  from  the  variou.s 
ihterests  wliich  would  lie  affected  1)y  the  act.  The  representa- 
tives from  the  following  Ijodics  were  consulted  with  and 
readily  gave  their  co-operation:  The  labor  unions,  the  con- 
tractors' associations,  the  liuilders'  exchanges,  the  architects' 
association,  the  manufacturers  and  supply  men,  the  pul)lic  ser- 
vice corporations,  and  the  fire  underwriters'  associations. 

Provisions  of  the  Bill 

'1  he  committee  carried  on  its  work  over  a  period  of  four- 
teen months,  and  the  bill  herewith,  as  passed  by  the  Manitoba 
Legislature,  is  the  result. 

In  brief,  it  provides  for  the  examination  and  certilication 
of  all  electrical  contractors  and  wiremen  in  the  province,  the 
appointment  of  a  board  of  examiners,  and  the  imposition  of 
Imes  or  imprisonment  on  jjcrsons  operating  in  contravention 
of  the  act.  It  excepts  from  the  operation  of  the  act  the  em- 
ployees of  public  service  corporations,  unless  such  are 
engaged  in  electrical  contracting.  It  also  excepts  the  holder.s 
of  first  and  second-class  stationary  engineers'  licenses,  who 
may  carry  on  the  work  of  maintenance  of  electrical  elements 
in  the  plants  in  which  they  are  employed,  but  all  other  per- 
sons engaged  in  electrical  contracting  or  work  as  electrical 
wiremen  are  brought  within  the  operation  of  the  act. 

The  act  does  not  touch  on  the  class  or  quality  of  mater- 
ials employed  in  electrical  work.  It  has  to  do  only  with  the 
men  engaged  in  the  same,  and  pr(jvides  only  for  llieir  exam- 
ination and  licensing. 

The  hill,  we  understand,  is  satisfactory  to  the  committee, 
who  anticipate  a  great  iiiii)rn\cmciit  in  conditions.  The  irre- 
sponsible and  unf|ualilied  person  who  now  works  as  an  elec- 
trical contractor  will  be  eliminalcd,  unci  ihc  provisions  made 
for  the  journeymen  ensure  .  thai  employment  of  boys  and 
unf|ualilied  persons,  as  now  obtain^,  will  cease.    The  sjiecilic 


inclusion  of  penalty  clauses  ensures  the  enforcement  of  the 
measure. 

An  Act  Respecting  the  Examining  and  Licensing  of  Electric 
Contractors  and  Journeymen  Electricians. 

Mis  Majesty,  liy  and  with  tlie  advice  and  consent  of  the 
Legislative  .\ssembly  of  Manitoba,  enacts  as  follows: 

1.  This  act  may  be  cited  as  "The  Electricians'  Licens 
Act." 

3.  In  this  act,  unless  the  context  otherwise  requires — 

(a)  "Minister"  sliall  mean  the  Minister  of  Public  Works; 

(b)  "Board"' shall  mean  the  board  of  examiners  appoint- 
ed as  hereinafter  provided; 

(c)  "Department"  shall  mean  the  Department  of  Publi 
Works ; 

(d)  "Contractor"  shall  mean  and  include  any  person,, 
tirm,  or  corporation  having  a  regular  place  of  business,  who: 
or  which,  by  the  employment  of  journeymen,  performs  the. 
work  of  installing  wires,  conduits,  apparatus,  fixtures,  and 
other  appliances  for  the  carrying  or  using  of  electricity  for 
light,  heat,  or  power  purposes,  within  the  meaning  of  this  act; 

(e)  "Journeyman"  shall  mean  a  person  who  does  any 
work  of  installing  wires,  conduits,  apparatus,  fixtures,  an 
other  appliances  for  the  carrying  or  using  of  electricity,  for. 
light,  heat,  or  power  purposes,  within  the  meaning  of  this 
act,  for  hire; 

(f)  "License"  shall  mean  the  certificate  of  qualification 
issued  to  a  contractor  or  journeyman  under  the  provisions 
of  this  act; 

(g)  "Inspector"  shall  mean  a  person  appointed  under  the- 
provisions  of  this  act,  as  hereinafter  pro\'ided; 

:i.  (a)  This  act  applies  to  all  contractors  and  journeymen 
engaged  within  the  province  in  the  business  of  placing,  in- 
Stalling,  maintaining,  repairing,  or  replacing,  in  or  on  any 
class  of  structure,  any  conduits  of  any  description,  designed 
lor  the  purpose  of  enclosing  or  carrying  any  electrical  con- 
ductor, upon  which  is  impressed  an  E.M.F.  of  more  than  fifty 
volts,  between  any  two  conductors  and  ground,  independent' 
of  the  characteristics  of  the  current;  of  placing,  installing, 
maintaining,  repairing,  or  replacing  in  or  on  such  structures,' 
of  any  conductor  switch,  attachment,  fitting,  or  any  element 
whatsoever  of  an  equipment  designed  for  the  purpose  of 
supplying  such  electrical  service,  or  for  any  purpose  in  ct|n- 
ncction  with  such  an  electrical  service. 

(b)  This  act  shall  not  apply  to  such  work  within  power 
houses,  sub-stations,  or  others  places  wherein  the  business  of 
generating  or  distributing  electrical  power  is  carried  on  by 
public  service  corporations  or  by  municipal  departments,  and 
where  such  work  is  installed  by  employees  under  the  direction 
of  officers  of  such  public  corporations  or  municipal  depart- 
ments, except  in  structures  wherein  the  public,  other  than 
employees  of  such  public  service  corporation  or  municipal 
deijartment,  have  free  access  on  business. 

(c)  No  apprentice  or  helper,  or  other  person,  shall  per- 
form or  install  any  electrical  work  within  the  meaning  of  thi" 
act,  except  as  an  assistant  under  the  direct  personal  super- 
vision of  a  journeyman  licensed  under  this  act. 

(d)  This  act  does  not  apply  to  such  work  on  street  rail- 
way cars  or  locomotives,  or  on  railway  cars  or  locomotives, 
which  are  the  properly  of  municipal  departments  or  of  public 
service  corporations,  and  where  such  work  is  installed  by 
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employees  under  the  direction  of  officers  of  such  municipal 
departments  or  public  service  corporations. 

(e)  Nothing  in  this  section  shall  be  taken  to  apply  to  tlie 
insertion  of  incandescent  lamps  in  sockets  or  receptacles,  or 
the  replacement  of  such  lamps,  the  carboning-,  trimming,  or 
operation  of  arc  lamps,  the  lawful  connection  of  utilization 
equipment  to  supply  circuits  by  means  of  attachment  plugs  or 
the  use  or  operation  of  the  same,  or  the  lawful  replacement  of 
fuses  controlling  circuits  or  equipment. 

4.  All  electrical  contractors  and  journeymen  carrying  on 
their  work  in  the  Province  of  Manitoba  shall  be  subject  to 
examination  before  a  board  of  examiners,  appointed  uiider 
the  provisions  of  this  act;  and  upon  the  fitness  of  such  con- 
tractors and  journeymen  being  established  before  such  board 
of  examiners,  licenses  as  provided  for  under  this  act  shall  he 
issued  to  such  contractors  and  journeymen. 

5.  The  Lieutenant-Governor-in-Council,  upon  the  recom- 
mendation of  the  Minister,  may  appoint  a  board  of  examiners, 
consisting  of  three  members,  who  shall  be  qualitied  in  electri- 
cal engineering  and  construction,  and  who  are  not  connected 
in  any  way  with  the  busin-ess  of  electrical  contracting,  or 
with  labor  organizations,  and  who  are  conversant  in  a  practi- 
cal degree  with  the  qualifications  necessary  to  be  held  by  a 
l)erson  described  as  an  electrical  contractor  or  an  electrical 
journeyman,  who  shall  hold  office  during  pleasure,  and  who, 
subject  to  the  regulations  mentioned  in  the  next  followin.g 
section,  and  to  the  approval  of  the  Lieutenant-Governor-in- 
Council,  shall  prescribe  the  subjects  in  which  candidates  for 
a  contractor's  or  journeyman's  license  shall  be  examined,  and 

*       conduct  and  provide  for  and  supervise  the  examinations  of 
candidates  and  report  thereon  to  the  department.  , 

6.  The  Lieutenant-Governor-in-Council,  on  the  recom- 
mendation of  the  Minister,  may  appoint  inspectors,  one  of 
whom  may  be  chief  inspector,  and  such  other  officer  or  offi- 
cers as  may  be  deemed  advisable  for  carrying  out  the  pro- 
visions of  this  act,,  and  such  inspectors  shall  l)e  persons  who, 
in  the  opinion  of  the  Minister,  have  had  the  necessary  prac- 
tical experience  to  qualify  them  for  the  positions. 

7.  Th*  Lieutenant-Governor-in-Council,  upon  the  recom- 
mendation of  the  Minister,  may  make  regulations  for — 

(a)  The  examination  of  candidates  for  contractor's  and 
journeyman's  licenses,  the  granting  of  licenses,  and  the  evi- 
dence to  be  furnished  by  candidates  for  contractor's  or  jour- 
neyman's licenses  as  to  previous  experience; 

(b)  Determining  time  and  duration  of  licenses,  and  their 
renewals; 

(c)  Fixing  the  fees  to  be  paid  to  the  government  hy  the 
contractors  and  journeymen  for  licenses  and  examinations; 

(d)  Prescribing  causes  for  which  a  license  may  be  re- 
voked, cancelled,  or  suspended; 

(e)  Defining  the  duties  of  inspectors,  and  making  rules 
governing-  their  operations; 

(f)  Fixing  the  salaries  or  other  remuneration  to  be  paid 
to  the  examiners  and  inspectors  so  appointed. 

8.  Upon  it  being  established  to  the  satisfaction  of  the 
Minister  that  any  of  the  prescribed  causes  for  which  a  license? 
may  be  revoked,  cancelled,  or  suspended  exists,  he  may  re- 
voke, cancel,  or  suspend  the  same  accordingly. 

9.  Any  person,  firm,  or  corporation  in  the  Province  o; 
Manitoba  desiring  to  carry  on  the  business  of  installing  any 
element  of  electrical  service,  in  any  structure  as  described  and 
defined  in  section  3  of  this  act.  shall  be  described  as  an  elec- 
trical contractor,  and  said  person  or  some  member  of  saicl 
firm  or  some  officer  of  said  corporation  shall  apply  for  exam- 
ination, and  after  passing  same,  and  paying  the  fees  therefor 
as  provided  for  under  sub-section  (c)  of  section  7,  of  this  act, 
shall  be  given  a  license  enabling  such  work  of  electrical  con- 
tracting to  be  carried  on,  such  license  being  subject  to  regu- 
lations provided  for  by  paragraphs  (b)  and  (d)  of  section  7 
of  this  act. 


H).  Every  person,  or  some  member  of  a  firm  or  officer  of 
a  corporation,  desiring  to  carry  on  the  business  of  an  electri- 
cal contractor  in  the  Province  of  Manitoba  shall,  in  addition 
to  the  possession  of  a  license  to  carry  on  such  business,  be 
required  to  apply  for,  and  pass,  the  examination  for  journey- 
man's license,  and  to  take  out  the  same  before  engaging  in 
such  business,  and  such  license  shall  be  subject  to  the  same 
regulations  as  a  contractor's  license. 

11.  Any  person  or  corporation,  who  or  which,  after  the 
first  day  of  January,  1!)18,  carries  on  such  business  of  electri- 
cal contracting  without  authority  of  a  valid  and  sulisisting 
license  therefor  issued  under  this  act  shall  be  guilty  of  an 
ofifence  punishable,  on  summary  conviction  before  a  justice  of 
the  peace,  by  a  fine  of  not  less  than  fifty  dollars  nor  more 
than  two  hundred  dollars,  and,  in  default  of  immediate  pay- 
ment, by  not  more  than  three  months'  imprisonment. 

13.  Any  person  in  the  Province  of  Manitoba  desiring  to 
secure  employment  as  an  electrical  journeyman,  as  described 
under  section  3  of  this  act,  shall  apply  for  examination,  as 
provided  under  paragraph  (a)  of  section  7  of  this  act,  and 
after  passing  such  examination  and  paying  the  prescrilied  fees 
a  license  shall  be  issued  him  under  this  act. 

13.  Any  person  who,  after  the  lirst  day  of  January,  1!)1S, 
engages  in  the  work  of  an  electrical  journeyman  in  the  Pro- 
vince of  Manitoba,  without  authority  of  a  valid  and  subsisting 
license  therefor,  shall  be  guilty  of  an  offence  punishable,  on 
summary  conviction  before  a  justice  of  the  peace,  by  a  fine  of 
not  less  than  five  dollars  nor  more  than  fifty  dollars,  and,  in 
default  of  immediate  payment,  by  not  more  than  two  months' 
imprisonment. 

U.  The  possession  of  a  first  or  second-class  stationary 
engineer's  certificate,  issued  under  "The  Steam  I'.oiler  .\ct," 
being  chapter  103,  Manitoba  Statutes,  6  George  V.,  or  of  any 
other  certificate  which  may  be  issued  under  the  said  act,  of  a 
grade  not  lower  than  such  first  or  second-class  certificates, 
shall  entitle  the  holder  of  any  such  certificate  to  perform  the 
work  of  a  journeyman  electrician  as  described  in  this  act  in 
or  about  the  premises  wherein  he  is  employed  as  a  stationary 
engineer,  liut  not  elsewhere. 

.  l.l.  In  the  case  of  industries  where  workmen  are  engaged 
in  repair  or  maintenance  of  electrical  equipment,  solely  in  or 
upon  the  premises  upon  which  such  industries  are  carried  on. 
any  such  workmen  shall  l)e  granted  a  special  license  to  do 
such  work  in  or  upon  such  premises  upon  demonstrating  to 
the  satisfaction  of  the  board  of  examiners  that  lie  possesses 
sufficient  qualification  for  the  work  intended  to  be  performed 
in  such  premises.  Xo  such  special  license  shall  entitle  the 
holder  to  perform  any  electrical  work  outside  the  premises 
described  in  the  license,  nor  shall  such  license  be  transfer- 
able. 

Each  member  of  any  firm  and  the  managing  (h'roctor 
or  other  responsible  officer  of  any  corjioration  carrying  on  the 
business  of  an  electrical  contractor  in  the  Province  of  Mani- 
toba, who  or  which,  after  the  lirst  day  of  January.  liUS,  has 
not,  as  a  member  of  the  firm  or  officer  of  the  corporation  or 
in  its  employ  at  least  one  person  in  possession  of  a  valid  and 
subsisting  journeyman's  license,  shall  be  guilty  of  an  offence  ' 
punishable,  on  summary  conviction  before  a  justice  of  the 
peace,  by  a  fine  of  not  less  than  fifty  dollars  nor  more  than 
two  hundred  dollars,  and,  in  default  of  immediate  payment, 
by  not  more  than  three  months'  imprisonment. 

17.  If,  on  demand  from  any  duly  appointed  inspector  of 
the  department,  any  person,  performing  the  work  of  an  elec- 
trical contractor,  or  an  electrical  journeyinan,  does  not  pro- 
duce satisfactory  evidence  of  his  being  in  possession  of  a  valid 
and  subsisting  license  therefor,  he  shall  be  guilty  of  an  offence 
punishal)le,  on  summary  conviction  before  a  justice  of  the 
peace,  by  a  fine  of  not  less  than  fifty  dollars  and  not  more 
thafi  two  hundred  dollars,  and,  in  default  of  immediate  pay- 
ment, by  not  more  than  tliree  months'  imprisonment. 
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What  is  New  in  Electrical  Equipment 


Two  New  Dash  Lamps 
The  Metal  Specialties  Manufacturing  Company,  Chicago, 
J 11.,  is  marketing  two  new  dash  lamps,  made  especially  for 
the  new  cowl  dashes  .that  are  heing  turned  out  by  speedo- 
meter manufacturers  for  use  on  the  Ford  car.  With  these 
dashes  the  Ford  car  now  has  an  instrument  dashboard  in 


which  the  speedometer  is  set  flush,  thus  demanding  special 
lamps.  Some  of  the  dashboards  are  made  of  steel  and  some 
of  wood  with  a  covering.  The  lamp  designed  for  use  with 
the  wood  dash  is  called  the  "Bull  Pup"  No.  647-S;  the  one 
for  the  metal  dash,  the  "Bull  Terrior,"  No.  655-S.  The  illus- 
tration shows  there  is  a  switch  in  each  lamp  so  that  the  lamp 
can  be  turned  on  or  ofif  at  will. 


Hubbell  Connectors 

The  illustrations  herewith  rei)resent  Xo.  ()40.S  three-wire 
composition 'cord  connector  and  Xo.  ()f<21  small  ijolarized  con- 
nector, both  of  which  are  recent  additions  to  the  Harvey 
Hubbell  line.  The  extensive  use  of  the  three-wire  line,  intro- 
duced by  this  company  about  three  years  ago.  has  made 
necessary  the  addition  of  a  (lural)le  lO-amiiere  cord  connector, 
which  can  be  used  in  linking  up  permanently  installed  wall  or 
flush  receptacles  with  portable  machines,  appliances,  and 
laboratory    apparatus    wired    for     three-wire     work.  The 


No.  6821- 


actual  size. 


No.  6408— ^i-  actual  size. 


composition  cap  of  this  connector  is  intercliangeable 
with  all  of  the  three-wire  attachment  i)lug  bases,  wall  recep- 
tacles, and  flush  receptacles  listed  l)y  us.  The  Xo.  (5821  small 
composition  cord  connector  meets  the  demand  for  a  small, 
inconspicuous  connector  of  duralile  construction  to  be  used 
in  connection  with  the  Hubbell  line  of  interchangeable  attach- 
ment plugs,  wall  and  flush  receptacles.  The  cap  of  this  device 
is  interchangeable  with  both  polarized  and  non-polarized 
Hubl)ell  wall  and  flush  receptacles  as  well  as  the  line  of  small 
attachment  ])lu.gs. 


To  Electrical  Men  Throughout  the 
Dominion 

If  you  are  in  the  electrical  industry,  take  a  trip 
out  west  during  August;  see  Vancouver's  Elec- 
trical Show;  attend  the  Annual  Convention  of  the 
B.  C.  Association  of  Electrical  Contractors  and 
Dealers;  visit  the  Vancouver  Exhibition — All  dur- 
ing the  week  August  20th  to  25th.  If  you  are  an 
electrical  man  and  want  a  good  time,  notify  Sec- 
retary E.  Brettell,  781  Granville  Street,  Van- 
couver, B.C.,  and  be  assured  of  a  welcome  on  the 
Pacific  Coast. 


Immersible  Table  Stove. 

The  illustration  herewith  shows  a  new  Cutler-Hammer 
table  stove,  consisting  of  a  steel  stand  and  a  rectangula 
deep  water  pan  with  cover,  all  nickel  plated.  The  heater  con 
sists  of  two  steel  plates  welded  together  and  enclosing  be^ 
tween  them  the  heating  element.  The  water  pan  and  heater 
are  provided  with  ebonized  wooden  handles.  Additional 
accessories  furnished  with  this  stove  are  a  toasting  screen 
and  a  broiling  screen.  It  is  equipped  with  six  feet  of  flexible 
connection  cord  and  a  three-heat  switch.  One  side  of  the 
heater  serves  as  a  frying  pan,  while  the  other  side  is  a  griddle 
or  hot  plate.  When  used  for  boiling  or  steaming  the  water 
pan  is  placed  on  top  of  the  heater  and  the  food  cooked 
directly  in  the  pan  or  in  a  dish  immersed  in  the  hot  water. 


Inverting  the  water  pan  over  the  heater  forms  an  oven,  while 
placing  the  heater  over  this  i^an  permits  chops  and  steaks 
placed  therein  to  be  broiled.  Toasting  can  be  done  by  putting 
the  wire  screen  on  top  of  the  heater.  A  noteworthy  feature 
of  this  stove  is  that  it  can  be  entirely  immersed  in  water  for 
cleaning,  even  to  the  heating  element,  if  care  is  taken  not  to 
wet  the  handle. 


Westinghouse  Three-pound  Iron. 

The  Westinghouse  Electric  and  Manufacturing  Company 
have  developed  a  small  iron  for  domestic  use  and  particularly 
convenient  for  travellers.    It  weighs  only  three  pounds,  and 


the  handle  is  not  removable,  as  in  the  former  model,  thus 
avoiding  the  likelihood  of  losing  or  misplacing  it,  which  the 
space  required  for  packing  is  about  the  same. 


Dr.  Louis  Herdt  has  been  appointed  technical  advisor  to 
the  commission  recently  appointed  to  take  evidence  as  to  the 
proposed  new- franchise  of  the  Montreal  Tramways  Coni- 
l)any. 


Estimates  will  l)e  secured  by  the  Utilities  Commission, 
Si)ringbank,  ()nt.,  on  the  cost  of  raising  the  dam  at  the 
waterworks  pumping  station  and  rearranging  the  pump  house 
and  tail  raice,  with  a  view  to  developing  1  .rM)  h.p.  of  electric 
current. 


April  I.  iin; 
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Something  New  for  Show  Window  Illumination 
Made  in  Canada 

Kcepin.n'  i)acc  with  the  new  gas-filled  Mazda  (or  type  C) 
lamps  arc  the  newest  Holophane  prismatic  reflectors,  No. 
8,300  (Fig-.  Ij,  and  No.  983  (Fig.  3),  manufactured  in  Canada 
by  the  Canadian  General  Electric  Company.  These  reflectors 
arc  valuable  in  that  they  are  of  a  high  efficiency,  fulfill  the 
requirements  of  the  majority  of  show  windows  and  are  sold 


Fig.  1. 


Fig.  2. 
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Fig.  3. 
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at  an  exceptionally  low  figure.  Fig.  1  is  ■  a  powerful  con- 
centrator designed  specially  for  very  high,  shallow  windows, 
while  Fig.  3  gives  an  angle  distribution  that  in  turn  applies 
to  the  square  and  low  deep  windows.  Fig.  3  is  a  photo- 
metric curve  showing  reflector  No.  983  used  with  a  100 
watt,  type  C,  lamp.  Fig.  4  is  a  cross  section  scale  giving 
instructions  how  to  use  the  two  types.  Though  the  lamp 
reconmiended  is  the  new  100  watt,  type  C,  Mazda,  the  new  75 
watt  or  old  type  100  watt,  evacuated  (Type  B)  Mazda  may 
also  be  used.  The  form  H  or  deep  2%  in.  shade  holder  is 
required.  The  Holophane  prismatic  reflector  will  reflect  the 
true  color  of  the  lamp  it  covers,  reflects  powerfully  and  at 
the  same  time  transmits  sufficient  light  through  its  prisms 
tr>  illuminate  any  transparent  signs  at  the  top  of  the  window 
that  may  be  desired. 


Vancouver's  Electrical  Show 

Ai  the  regular  monthly  meeting  of  the  B.  C.  Association 
of  Electrical  Contractors  &  Dealers  held  in  the  association 
rooms  in  Vancouver  on  Tuesday,  March  Gth,  the  general  or- 
Ranization  committee  of  Vancouver's  first  electric  show  was 
appointed.  The  committee,  which  is  considered  a  very  strong- 
one,  consists  of  Messrs.  E.  E.  Walker,  sales  engineer,  B.  C. 
Electric  Railway  Company  (Chairman);  John  R.  Read,  dis- 
trict manager,  Canadian  Westinghouse  Co.;  J.  F.  Little,  sales 
manager.  Northern  Electric  Company;  S.  E.  Jarvis,  Jarvis 
I'.lectric  Company;  and  E.  Brettell,  Electric  Supply  Company, 
Ltd.  This  committee  was  given  full  organization  powers  to 
appoint  sub-committees  and  was  requested  to  go  ahead  at 
once  with  the  work  of  organization.  The  spirit  of  the  elec- 
trical fraternity  on  the  Pacific  Coast  may  be  understood  when 
it  is  stated  that  all  the  available  space  at  the  Show  has  al- 
ready been  taken  up.  It  is  now  up  to  the  committee  to 
endeavor  to  secure  additional  spaace  so  that  the  applications 


which  ;iri-  still  luing  receivefl  may  be  accommodated.  Full 
Ijarticufars  may  he  obtained  on  application  to  Secretary  K. 
Brettell,  781   (iranville  Street,  \'  ancouver,  B.C. 


A  Combination  Grinder 

The  conihinalion  mill  and  meat  grinder  sliovvn  has  been 
placed  on  the  market  by  the  (^oles  Mfg.  Company  of  l^hila- 
delphia,  I'a.  It  has  a  capacity  of  8  pounds  of  beef  per 
niinulc,  or  will  granulate  two  pounds  of  coffee  per  minute. 
It  is  operated  by  a  }i  h.p.  Westinghouse  motor.  All  parts, 
including  the  bowl,  are  removable.  The  regular  equipment 
consists  of  four  sets  of  knives  and  plates,  one  sausage  stiiff- 
ing  attachment,  meat  pusher,  spanner  wrench  for  chopper 
ring.  Bone  grinder,  jjulley,  or  too]  grinder  also  furnished 
when  desired.  It  is  furnished  for  mounting  on  the  counter 
or  with  pedestal  base  for  floor  mounting.  It  occupies  a 
counter  space  26  by  33  inches,  and  is  .30  inches  high. 

.'\  double  mill,  also  manufactured  by  this  company,  will 
granulate  five  pounds  of  coffee  per  minute,  or  pulverize  one 
pound  per  minute.  It  is  operated  by  a  -34  h.p.  Westinghouse 
motor.  The  motor  operates  both  grinders  at  the  satire  time. 
Tliis'mill  has  an  automatic  releasing  and  resetting  device. 


selfclcaning  heads,  dustproof  pans,  indicating  regulator 
which  provides  for  twenty  grades  of  coft'ee,  and  six  pound 
nickel  hoppers.  It  is  furnished  for  mounting  on  the  counter 
or  with  pedestal  base  for  floor  mounting. 


Canadian  Inventor  Awarded  "Civic  Forum"  Medal 

Alexander  Graham  Bell,  inventor  of  the  telephone,  was 
awarded  the  Civic  Forum  gold  medal  for  distinguished  public 
service  at  New  York  on  March  21.  The  presentation  address 
was  made  by  Dr.  John  H.  F"inley,  state  commissioner  of 
education.  Dr.  Bell  is  the  third  to  receive  the  medal,  which 
has  only  been  awarded  previously  to  Major  George  \\'.  Goe- 
thals,  of  Panama  Canal  fame,  in  1914,  and  to  Thomas  .A.  Edi- 
son in  191.5. 


The  Davidson  Mines,  Timmins,  Out.,  are  making  arrange- 
ments with  the  Porcupine  Power  Company  by  which  a  power 
line  will  be  extended  to  the  company's  properties,  which  are 
located  just  one  and  one-half  miles  from  the  town  of  South 
Porcupine.  The  company  have  been  burning  wood  for  power 
l)urposes,  but  feel  that  it  will  be  more  advantageous  to  utilize 
electric  power  as  quickly  as  possible. 
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An  Attractive  Catalogue 
The  new  Automobile  Accessory  Catalogue  just  issued 
by  the  Northern  Electric  Company,  Limited,  of  which  the 
cut  herewith  is  a  reproduction,  sets  an  altogether  new  stand- 
ard of  l)eaiitiful  printing  for  a  catalogue  of  this  nature.  The 
front  and  back  cover  designs  were  n\:\dc  hy  Myron  Perley, 
who  is  probal)ly  the  greatest  commercial  impressionistic  art- 
ist on  the  American  continent.  These  designs  were  repro- 
duced from  four-color  process  plates  and  give  an  unusually 
pleasing  efifect.  The  catalogue  contains  a  very  complete 
listing-  of  high  grade  electrical  accessories  for  automobiles, 
motor  boats  and  motorcycles.    There  are  118  pages  in  the 


l)ook,  as  well  as-the  general  index  and  a  special  Ford  material 
index.  The  complete  catalogue,  including  the  making  of 
the  plates,  was  done  in  Montreal. 


Winnipeg  Jovian  League  Is  Active. 

Under  date  March  1 :!  the  secretary  of  the  Winnipeg 
Jo\ian  League  writes: 

"On  March  8  the  Winnipeg  Jovian  League  listened  to  an 
address  of  great  clearness  and  containing  niost  instructi\e 
material  from  Dr.  Magill,  late  chairman  Board  of  Grain 
Commissioners  of  Canada,  and  at  present  secretary  of  tiie 
Winnipeg  (jrain  lilxchange.  All  members  present  received 
enlightenment  on  the  truth  and  facts  in  connection  with  the 
handling  of  the  Western  grain  crop  and  the  large  part  played 
in  this  by  the  Winnipeg  Grain  Exchange.  President  E.  IL 
Smith  repr)rted  progress  on  the  bonspiel  and  the  linals  on. 
the  jjremier  event,  and  the  knock-out  competition  for  the 
consolation  prizes  will  likely  be  cleaned  up  during  the  week 
of  March  12.  Forty-five  members  and  guests  sat  down  to 
the  'above  luncheon.  The  next  event  is  March  2'Z,  wlien 
Brigadier-General  i\ultan,  O.C.M.D.  No.  10,  addresses  the 
league  on  the  subject,  .'Returned  .Soldiers  .After  the  War.'" 


Secretary  Duffield  Resigns 
After  seven  years  'of  continmuis  service,  (ieorge  H.  Duf- 
field,  secretary  of  the  National  I'llectrical  Contractors'  Asso- 
ciation of  the  United  States,  and  business  manager  and  editor 
of  the  Association's  official  journal,  the  National  b'.lectrical 
''ontractor,  resigned  February  1st  to  take  cfTect  April  1st.  Mr, 
Duffield  has  accepted  a  position  with  the  McGraw-Hill  i'nb- 
lishing  Co.,  Inc.,  New  ^'ork,  as  business  manager  of  "F.lec- 


trical  Merchandising,"  and  will  also  serve  in  an  editorial 
capacity. 

H,  C.  Brown,  former  assistant  secretary  of  the  N.  E.  C.  A., 
has  l)een  appointed  secretary,  also  business  manager  of  the 
National  Electrical  Contractor,  to  fill  the  unexpired  term  of 
Mr.  Dutfield  until  next  October,  the  time  of  the  annual  con- 
vention. H.  G.  Smith  is  assistant  secretary,  and  L.  C.  Fletcher 
assistant  manager  and  associate  editor  on  the  journal.  The, 
headquarters  will  remain  at  Utica,  N.Y. 


Boosting  Benjamin  Business 

The  Benjamin  Electric  Company,  Toronto,  are  inaugur- 
ating a  Dominion-wide  publicity  campaign,  designed  to  place 
before  the  eight  million  odd  citizens  of  Canada  the  merits  of 
the  now  famous  "Benjamin  !)2."  This  campaign  will  take  the 
form  of  ad\'ertisements  in  the  chief  trade  magazines  and 
newspapers  from  Halifax  to  Vancouver;  window  trims,  to  be 
supplied  to  jobbers  and  dealers;  counter  stands;  dealers' 
helps,  in  the  form,  of  folders  explaining  the  why  and  where- 
fore of  the  Benjamin  Company,  and  endeavoring  to  educate 
the  trade  as  to  what  the  name  "Benjamin"  stands  for,  both 
in  quality  and  service;  three-color  envelope  stickers,  etc.. 
Such  a  campaign  will  exert  a  wide  influence  on  the  electrical 
industry  in  general,  for,  as  a  direct  result,  the  sale  of  appli- 
ances will  undoubtedly  be  stimulated  and,  following  that,  the 
sale  of  current  and  current-producing  machinery. 


Numerous  Recent  Orders 

The  Imperial  Oil  Company,  Church  Street,  Toronto, 
have  awarded  a  contract  to  the  Turbine  Equipment  Company 
to  supply,  for  their  new  plant  at  Dartmouth,  N.S.,  13  De 
Laval  single-stage  double-suction  pumps,  ranging  in  size  from 
1,.500  gallons  a  minute  to  350  gallons  a  minute.  The  Turbine 
Equipment  Company  have  also  received  an  order  to  supply 
and  install  eight  De  Laval  single-stage  double-suction  centri- 
fugal pumps  for  the  new  filtration  plant  for  the  town  of  St. 
Hyacinthe.  One  will  be  live  million  imperial  gallons  daily 
unit;  another  four  and  one-half  million  gallons  daily,  and 
there  will  be  six  having  capacity  of  two  and  a  half  million 
imperial  gallons  daily.  All  these  pumps  will  be  connected 
direct  to  Canadian  Westinghouse  motors.  The  same  com- 
pany will  also  supply  a  40  h.p.  motor-driven  Roots 'blower, 
comiilete  with  switchboard,  etc. 


City  Purchasing  More  Power 

.\  by-law  is  to  be  submitted  to  the  citizens  of  Sherbrooke, 
P.Q.,  in  favor  of  purchasing  the  property  of  the  Two  Miles 
Falls  Power  Company,  at  Weedon,  at  a  cost  of  ,$375,000.  This 
will  include  an  undeveloped  water  power.  The  by-law  pro- 
\  i(les  for  raising  $500,000,  which  will  enable  the  property  to  l)e 
purchased,  a  second  unit  installed,  and  a  transmission  built  to 
Sherbrooke.  Walter  J.  Francis  &  Co.,  of  Montreal,  reported 
on  the  proposal  for  the  city,  and  estimate  that  the  power  to  be 
developed  from  the  present  plant  and  the  new  unit  will  be 
3,800  li.p.,  and,  with  the  inclusion  of  the  undeveloped  site,  the 
total  will  be  about  10,000  h.p. 


Claiming  that  the  arrangement  between  the  Ontario 
Hydro-Electric  Commission  and  the  city  of  Brockville,  en- 
tered into  in  1912,  was  not  working  out  satisfactorily  to  the 
town,  a  deputation  of  city  officials  recently  waited  on  the 
commission,  who  decided  to  prepare  new  plans  with  reference 
to  this  city,  to  be  submitted  in  the  course  of  a  few  weeks. 


The  Ramsay  Township  Council,  Blakeney,  Out.,  are  con- 
sidering granting  permission  to  Arthur  Burgess,  of  Carleton 
Place,  Ont.,  to  install  a  power  development  at  Blakeney,  to- 
gether with  transmission  line  to  Carleton  Place,  twelve  miles 
distant. 


AiTii  I. 
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An  Improved  Sign  Flasher 

The  Macoy  Sign  Company,  Toronto,  arc  now  nianufac- 
lurint;'  an  electric  sign-flasher  which,  it  is  chunied,  has  many 
Iniproxenients  nxer  tiie  earlier  designs.  A  strii<ing  feature  of 
ihe  new  llaslier  is  the  in terchangeal)le  sectors.  i'oreehiin 
pick-up  bhTcl<s  eliminate  arcing.    The  l)rushes  are  heavy-(lut3', 


phosphor  bronze.  These  flashers  are  simple  to  install,  eco- 
nomical to  operate,  and  are  guaranteed  against  electrical  and 
mechanical  defects.  That  they  increase  the  value  of  the  aver- 
age sign  many  times  over  is  an  acknowledged  fact. 

Carbon  and  Alloy  Steels  Company 

■j  he  ■<.'arbon  and  Alloy  Steels  Company,  I^imited,  has 
obtained  a  Dominion  charter  with  an  authorized  capital  of 
.$l.r)l)().0()().  This  company  will  erect  furnaces  and  a  foundry 
plant  in  Hamilton  for  the  manufacture  of  steel  castings,  in- 
gots, etc..  by  the  Moffat  electric  process.  The  company  will 
,-dso  take  over  the  Moffat-Irving  Steel  Works  of  Toronto, 
which  will  be  moved  here  and  added  to  the  new  plant. 
I'lans  have  been  .prepared  by  Prack  and  Perrine  for  build- 
ings that  will  run  into  about  $100,000.  The  main  building 
will  1)e  60  feet  wide  and  400  feet  long,  and  subsidiary  build- 
ings will  cover  an  equal  area.  Another  $300,000  will  be  spent 
in  furnaces,  electrical  equipment,  conveyors,  cranes,  com- 
pressors, and  other  machinery.  This  plant,  when  fully  equip- 
ped, will  give  employment  to  about  350  men,  and  will  have 
a  gross  capacity  of  33  tons  of  molten  steel  per  34  hours. 

The  incorporators  of  the"  Carbon  and  Alloy  Steels  Com- 
pany are:  J.  B.  O'Brien,  K.C.,  President  MolTat-Irving  Steel 
Works,  Ltd.,  Toronto;  H.  J.  Waddie,  Esq.,  President  the 
Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton;  J.  W.  Moffat, 
Ksq.,  Vice-president  Moffat-Irving  Steel  Works,  Ltd.,  Tor- 
onto; John  G.  Gauld,  K.C.,  Gauld,  Langs  &  Crosthwaite,  Ham- 
ilton; W.  \'allance.  Esq.,  late  of  Wood,  Vallance  &  Co., 
Maniilton. 


New  Books 

Interior  Wiring — by  Arthur  L.  Cook;  John  Wiley  &  Sons, 
New  York,  publishers;  $3.00  net.  .\  manual  of  practice  for 
electrical  workers,  contractors,  architects  and  schools  on 
interior  wiring  and  systems  for  electric  light  and  power 
service.  It  has  been  written  particularly  for  electrical  work- 
ers who  wish  to  becoine  familiar  with  the  latest  practice  in 
electrical  installations,  and  is  intended  primarily  for  superin- 
tendents, operators,  and  wiremen.  The  attempt  has  been 
made  in  this  book  to  take  up  the  various  subjects  where 
the  ordinary  text  book  leaves  off,  so  as  to  compensate  in  a 
measure  for  any  lack  of  practical  experience. 

Electrical  Pocket  Book — The  '"Mechanical  World"  Elec- 
trical Pocket  Book  for  T.ll?  is  a  collection  of  electrical  engi- 
neering notes,  rules,  tables,  and  data,  ])ul)lish(.(l  by  Emmoll  e\- 
Co.,  Ltd.,  Manchester  and  London,  and  in  ihe  I'nited  States 
by  the  Norman,  Remington  Company,  Baltimore.  'I'he  present 


issue  is  larger  than  in  previous  years,  one  of  tiie  addili<jils 
being  a  lengthy  section  on  electrical  nieasurenieiils  and  tcsl- 
ing.  There  are  also  new  sections  on  transmission  line  calcu- 
lations and  on  wirin'g  systems  and  nu-lhods.  The  section  on 
electrical  meters  has  been  enlarged  to  include  mercury  meters 
and  the  section  of  lighting  circuits  and  switching  has  Ijeen 
revised.  Hound  in  green  cloth,  4  in.  x  (i  in.,  340  pages;  r>()c 
post  paid.  The  appendix  contains  a  diary  for  I!))  7  and  a  (|uan- 
tity  of  useful  tal)les. 


Trade  Publications. 

Sangamo  Meters — bulletin  \o.  40,  very  completely  illus- 
trating and  describing  the  Sangamo  Electric  Comi)any"s  alter- 
nating eui-rent  watthour  meters,  single-phase  and  polyphase; 
also  bulletin  .\o.  4"),  describing  and  illustrating  Sangamo  am- 
pere-hour meters.  ' 

Westinghouse  publications — "Manager  \\  ise  Buys  W  est- 
inghouse  Small  Motors,"  the  twenty-sixth  issue  of  this  per- 
iodical; leaflets  :!',):!.),  :!>)43.  :!!)3S,  illustrating  and  describing 
Westinghouse  electric  ranges;  leaflet  '.'AiMi,  direct-current 
magnetic  contactor  controllers;  catalogue  5-B.  illustrating 
and  describing  Westinghouse  railway  accessories;  catalogue 
iS-.\.  Westinghouse  electric  fans  for  1".)17. 


Personals 

Mr.  George  H.  Montgomery,  K.C.,  has  been  elected 
director  of  the  Civic  Investment  and  Industrial  Company, 
Limited,  which  controls  the  Montreal  Light,  Heat  and  Power 
Company. 

Mr.  A.  S.  Clarson,  engineer  of  the  city  of  \'erdun,  has 
l)een  appointed  consulting  engineer  of  the  city  in  connection 
with  the  proposed  underground  conduit  system,  estimated 
to  cost  $300,000.  Plans  and  specifications  drawn  up  by  Mr. 
Timberlake  are  already  in  existence  and  these  will  be  utilized, 
if  suitable,  in  tlie  new  scheme. 

Mr.  E.  L.  Roxborough,  who  for  nine  years  has  Ijeen  con- 
nected with  Keith's  Limited,  is  now  in  charge  of  the  hxtures 
and  contracting  department  of  E.  1'".  W.  Salisbury.  This  lat- 
ter liriu  have  just  secured  the  contract  for  wiring  and  lighting 
the  large  steel  plant  of  "British  I'"orgings,  Limited."  nov\ 
being  erected  at  Ashljridge's  Bay,  Toronto. 

Mr.  C.  J.  Hunt,  who  until  recently  was  chief  contract 
engineer  to  Bruce  Peebles  &  Company,  Limited,  Edinburgh, 
has  been  appointed  chief  engineer  to  the  company,  and  Mr. 
Wm.  Oliver,  who  has  for  some  time  been  acting  chief  esti- 
mating engineer  (in  the  absence  of  Mr.  R.  Shaw  on  active 
service)  has  been  appointed  chief  contract  engineer. 

Mr.  John  J.  Carty,  chief  engineer,  American  Telegraph 
and  Telephone  Company,  Xew  York,  has  been  awarded  by 
McGill  University  t,he  honorary  degree  of  LL.D..  "in  consid- 
eration of  his  high  standing  as  an  engineer,  for  his  work  in 
connection  with  the  development  and  successful  operation  of 
wireless  telegraphy,  and  for  his  energetic  support  of  pure 
scientilic  research  as  an  aid  to  industr\-." 

Mr.  George  C.  Knott  has  resigned  as  sales  and  advertis- 
ing manager  of  the  Wirt  Company,  Philadelphia,  and  formed 
a  partnership  with  Mr.  George  L.  Hatheway.  The  new  com- 
panj^  will  be  known  as  Hatheway  iS:  Knott,  with  ofticcs  At 
130  Liberty  Street,  New  York,  and  will  engage  in  the  distri- 
bution of  products  of  various  electrical  manufacturers.  Mr. 
Knott  was  for  many  years  associated  with  the  Benjamin 
Electric  Manufacturing  Company  and  Mr.  Hatheway  was 
formerly  with  Pass  &  Seynnnir.  iioth  .ire  widely  known  in 
the  L^nited  Slates  and  Canada.  Thvy  will  maintain  a  t'ana- 
dian  connecti(Mi.  representing  throughout  the  Dominion  the 
following  concerns:  Manhattan  Electrical  Sujiply  Company. 
Steel  City  Electric  Company:  Killark  Electric  t  onipany.  Cap- 
ital Porcelain  Manufacturing  Compauy.  h'asteni  i'^lexililo 
Conduit  (,'oiupan.v.  Xalional  Electric  Porcelain  Company. 
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Current  News  and  Notes 


East  Angus,  Que. 

Plans  have  been  drawn  for  the  Bronipton  I'nlp  and  Pajier 
Company,  East  Angus.  Que.,  for  a  concrete  dam  and  power 
development  on  the  St.  l~jancis  River,  between  Ascot  and 
East  Angus.  The  work,  w  hich  will  start  at  once,  is  estimated 
at  $7.")0,000. 
Enderby,  B.C. 

The  Town  L'ouncil  of  Enderliy,  IJ.C,  are  collecliny  tl.ila 
re  installation  of  an  electric  lighting  plant. 
Gait,  Ont. 

.V  :;0-foot  extension  to  the  hydro-electric  station  at  Gait, 
()nt.,  is  now  nearing  completion.  Some  of  the  machiner}- 
has  already  been  placed,  and  will  lie  in  oi^eration  in  the  near 
future. 

.rile  Gait,  Ont.,  hydro-electric  commissioners  ha\e  de- 
cided to  extend  the  street  lighting  on  Hespeler  Road  and  on 
Beverly  Street.  An  effort  is  also  lieing  made  In  lia\e  llie 
ornamental  ligliting  system  extendeil  uji  ISIenhcim  ivnad  to 
Mount  View  Cemeter\'. 
Guelph,  Ont. 

The  annual  report  of  the  Guelph  Radial  Railway  Board, 
recently  submitted,  showed  a  i)rolit  for  tlie  year  of  $S44.  The 
following  ofificers  were  elecied  for  the  current  year:  J.  VV. 
Lyon,  president;  E.  lUickiiigham.  \ice-])resi(lenl.;  t.\  E.  Uow- 
itt,  treasurer;  Aid.  11.  W Cslohy,  secretary. 
Montreal,  Que. 

Sliawinigari  W  ater  and  I'ower  Company's  earnings  for  ilic 
month  of  January  amounted  to  $1 '.)2,(I0(),  wliich  is  at  ilic  rate 
of  .$2,:!04,000  per  annum.  This  compares  with  earnin.L;.^  of 
$1()0,()()()  in  January,  which  were  at  the  rate  of  $1  ,'.):i(i,0(ii) 

per  annum.  The  increase  of  the  month  over  last  year  is 
.$32,000. 

Niagara  Falls,  Ont. 

Shortage  of  power  on  the  United  States 
Niagara  Falls  has  resulted  in  the  amalgamation, 
ization,  of  the  two  big  companies  on  the  .\mericaii  side,  and, 
it  is  stated,  the  change  affects  the  Canadian  .Niagara  I'ower 
Company.  iir  that  certain  of  the  interests  identified  wdtli  it 
have  been  persuaded  to  relinquish  their  lioldin.^s  an<]  tlnit  con- 
trol has  been  taken  over  by  ihe  central  directorate  that  con- 
trols the  International  'i'ractioii  Company-,  operating  in  the 
western  i)arl  of  New  Ycjrk  .State. 
North  Vancouver,  B.C. 

.Acting  Engineer  .\.   R.  t  lucas.  North  Vancouver,  I!,C., 


Make  Stronger  Splices 

.Sto|)  Hilt  lo.sscs  tlini  acid 
fluxes.  Make  .stronger, 
safer  splices  willi 


side  of  the 
or  I'eoryaii- 


.'!  times  .stronger  than  acitl 
-  can't  start  corrosion. 
Sanijilc  for  your  f)caler's 
name. 

4  fnriiis  :  sti(4<,  |iastc-.  salt^ 
and  liiniirt 

HOUSTON  &  CO.,  Ltd. 

Cumberland  BIk.,  Winnipeg 
22  College  St.,  Toronto 
1826   Scarth   St.,  Retina. 

"Xn  llic  Sorlerman's  {fame  since 


has  submitted  a  report  to  the  City  Council  covering  the  possi- 
bilit\'  of  developing  water  power  on  Lynn  Creek.  .  Two 
schemes  were  Suggested,  but  Mr.  Clucas  cautioned  the  c(juncil 
a.yainst  going  into  any  large  or  e.xpensi\'e  undertaking  until 
the  l!ow  of  the  creek  has  lieen  gauged  for  at  least  five  consecu- 
tive j'ears.  .Vt  any  rate,  he  stated,  it  was  impossible  to  deveJop 
power   on   tliis   creek  without   building  very  large  storag 

Porcupine,  Ont. 

The  Northern  Canada  Power  Compaiii',  l'orcu]>ine.  O 
are  raising  the  capacity  of  their  plant  from  H.ODO  to  til.OOO  h. 
(Jne  unit  of  2,500  h.p.  is  now  Ijeing  installed  and  a  second  unit 
wn'll  1)e  installed  during  the  next  few  months.  Tt  is  also  un- 
derstood that  a  dam  will  ha  built  across  Redsucker  Creek  at  a 
point  lielow  the  mouth  of  Cripple  Creek,  for  the  purpose  of 
di\erting  these  waters  through  another  channel  into  the 
Matagami  River  above  Wawiatin  I'"alls,  the  site  of  the  plant. 
Prince  Rupert,  B.C.  . 

Arrangements  are  being  made  with  the  Prince  KuperlH 
\>.C..  Water  and  Light  Department  for  a  sup])ly  of  power  to 
l)c  used  liy  the  sawmill  aliout  to  lie  liuilt  at  Seal  Cove  by  the 
Emerson  interests  of  Vancouver. 
Radville,  Sask. 

The  Town  Council  of  Radville,  Sask.,  c<mteni|)lale  the 
installation  "of  an  electric  lighting  plant.     Will  probably  re- 
quire a  100  h.p.  gas  engine  and  ."lO  kw.  generator. 
Rosthern,  Sask. 

The  Town  Council  of  Rostliern,  Sask.,  are  eonsiderin.L; 
the  installation  of  an  electric  lighting  , plant. 
Shaunavon,  Sask. 

The  Town  Council  of  Shaunavon,  Sask.,  contemplate  the 
installation  of  an  electric  lighting  plant.     Proposed  equip- 
ment is  a  100  h.p.  gas  engine  and  50  kw.  generator. 
St.  Thomas,  Ont. 

The  St.  Tliomas,  Ont.,  street  railway  contemplate  ex- 
tending their  line  to  Queen  and  Centre  Streets. 
Toronto,  Ont. 

The  annual  report  of  the  Canadian  General  Electric  Com- 
pany for  the  year  11)16  is  the  best  in  the  history  of  the  coiii- 
liany.  The  profit  and  loss  account  shows  a  gross  profit  of 
$2,225,012,  nearly  8.^;  per  cent,  increase  over  the  previous  year. 
Winnipeg,  Man. 

Winnipeg  Electric  earnings  for  January  show  nn  increase 
of  $22,o:i4  over  the  same  period  in  3  01G,  the  amounts  beiii,;.; 
respectively  $31 0,945  and  .$397,91]. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern   Aluminum  Co. 

1305-6  Traders  Bank  BIdg.  L'™'*'*" 
Toronto,  Ont. 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
-  3-core,  13.200  v.  cable,  illustrated  abo\  e.  After  instaUing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto         Winnipeg         Regina         Calgary  Vancouver 


Phillips  Factory 
at  Montreal 


1 
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April  1,  I'JIT. 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  cliaiged  at  two  cents  i 
word  per  insertion,  minimum  cliarge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  al 
$t!.10  per  inch. 

All  advertisements  must  be  in  tlie  publisher'.?  liands  by  the  10th  or  23rd  of  the  month  to  in<nre 
insertion  in  the  subsequent  issue. 


D.C.  GENERATOR 


For   sale,   in    tirst-clasa   working  order,  second- 
liand   C.eneral   Electric    Direct   Current  Cicnerator, 
K.W'..  220  vcilts,  arianged  fnr  li.lt  drive,  cum- 
iilete    with    sliding    hase,    etc.      A.l(lrc>>  Canada 


Korge  Ciinipany,   Limited,  Welland,  (Jnl. 


7-S 


FOR  SALE 


Tlirec  I'l  K.W.  Can.  Moloney  Elec.  Co.,  single 
|)hase,  oil  transformers.  Type  II. E.,  Form  A., 
22110  \n]\.  I',  ."i."p(i  00  ryilc.  In  service  for  three 
montlis  ur.l>  .  These  traiisIormer.s  are  in  lirsl 
class  condition  and  can  be  delivered  innnediately. 
Address  offers  to  City  Clerk,  Prince  Alliert,  Sask. 

•  7-S 


AUCTION  SALE 

of  retail  store  stock  of  lilectrical  Chattels  and 
Fi.xtnres  will  be  held  on  Thursday,  April  2(ith, 
V.nT,  at  1  o'clock  ij.ni..  at  the  house  of  Dr.  Joseph 
r.meiy.    Kliiia   Street   East.    l,isto«el,  Ontario. 

Intendiii.u  luiicluisers  may  examine  the  stock 
and  inventuiy  on  said  premises  any  days  except 
Tuesdays  ami   Wednesdays.     Sale  en  bloc. 

Apply  to  r.  Cecil  Hamilton.  ISarrister,  Listowel, 
Ontario.  ' 


1000  K.W.  Frequency 
Changer  Set 

(Immediate  .Shipment) 


.Motor    :;  phase,  25  cycle,  GOOd  volts. 
C.encralor    :',  phase,  GO  cycle,  4150/2300  volts, 
llotli  mmniled  on  same  shaft  and  base-speed. 

AKTIICR  S.  PARTRIDGE, 

415  Pine  Street, 
-7  St.  Louis,  Mo. 


POSITIONS  WANTED 


OPERATOR,  aKc  2(i,  witli  1.  C.  S.  technical 
knowledge,  two  years'  experience  in  plant  of  SOO 
k«.,  wishes  position  as  operator  in  Power  Plant. 
Ilest  reference.  l'>ox  .5.'!2,  ICI'ectrical  News,  To- 
ronto, Onl.  7-S 


SITUATION  WANTED  BY  PRACTICAL 
ELECTRICIAN  in  hydio  plant,  thoroughly  ex- 
perienced in  power  plant  work;  at  present  em- 
1)loyed  as  chief  (dectrician  with  large  manufactur- 
ing concern.  I'ox  .5".S,  l*'lcct  t  irril  .\'c\\  s,  Torouio, 
Ont.  0  7 


POSITIONS  VACANT 


WANTED— ELECTRICAL    DRAFTSMAN  for 

generating  and  sub-station  design,  on  large  capa- 
city, high  and  moderate  voltage  systems.  .Ap- 
plicants must  state  nationality,  education,  expcri 
ence,  age,  whether  married  or  single,  and  salary 
ilesircd.  Apply  1  lydro  Kh-clric  Pow  ei  Comnns- 
sion  of  Ontario.  7-'S 


MEGGER  WANTED 


.Send  fidl  iiai  ticulai  s  and  pi  ice  lu  llos  'li'-',.  ICk- 
tiical  .\e\\s.  Toionto. 


Immediate  Shipment 

(Stored  in  Warehouse  at  Chicago) 


(!25  K.\'..\.  Westinghouse  Synclironous  Con- 
denser, or 

.•-'Oo  II,  P.  Westinghouse  Synchronous  Motor. 
.'1  jiliasr.  Oil  cycles.  2:!MII   volts,   7i:ii  r.]i.in. 

Cum|ilcle   uilli   direct  connected   exciter.  West- 
inghouse  starting   panel    with   oil  switch. 
,    Fine  operating  condition. 

ARTHUR  S.  PARTRIDGE 

415  PINE  STREET 

ST.  LOUIS,  MO. 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


PETRIE'S  LIST 

of  New  and  U«ed 

MOTORS 

for    Immediate  Delivery 


H.P. 

Phase  Cycle 

Volts 

Speed 

Maker 

75 

25 

550 

750 

Lancashire. 

1,S 

:>.  60 

550 

11.50 

Ifnion  Elec. 

10 

;{  25 

550 

140fl 

J.  &  M. 

12/, 

.'!  GO 

550 

1740 

Union  Elec. 

7K- 

:i  GO 

550 

1700 

Lancashdi-e. 

TA 

:!  GO 

220 

1710 

LInion  Elec. 

TA 

S  25 

55f) 

750 

Packard 

"iA 

:{  25 

550 

1400 

Westg. 

rj 

:{  25 

550 

14(K» 

Lancashire. 

5 

3  60 

200 

,S50 

Westg. 

25 

.5.5(1 

15(10 

f.angdon 

25 

550 

1400 

Swedish 

25 

550 

1400 

C.  G.  K. 

■  ;:  125 

10-1 

1 S75 

C.  G.  E. 

''A 

1  25 

110 

1  1.50 

Fisher 

Wiite  Us  for 

Prices 

H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont. 


FOR  SALE 

MOTORS,  GENERATORS 

and  TRANSFORMERS 
IMMEDIATE  DELIVERY 


MOTORS 


LP. 

Phase  Cycle 

\'olt 

R.P.M. 

Make 

7.1 

■A  25 

550 

750 

C.  G.  E. 

25 

550 

750 

Westg. 

10 

:!  25 

550 

7.50 

C.  G.  E. 

;?  '25 

220 

1500 

C,  G.  E. 

1.511 

.'i  25 

440 

?,{ l(( 

Westg. 

7.") 

:{  23 

440 

Westg. 

400 

;i  (io 

2200 

900 

Westg. 

7." 

oil 

220O 

! II l( 1 

Fairlianks 

(i'l 

440 

0(  11 1 

C.  G.  E. 

20 

:'.  00 

440 

OOO 

C.  G.  E. 

15 

:!      00  ■ 

440 

'.II II 1 

C.  G.  E. 

15 

;!  (iO 

220 

LSI  II  I 

Westg. 

15 

:!  00 

."i5(  1 

'.II II 1 

Westg. 

W 

;',  00 

5.10 

1200 

Westg. 

."!  00 

."ino 

1700 

Westg. 

•) 

00 

.150 

120(1 

C.  G.  E. 

GENERATORS 

No.  K.V.A 

1  175 

1  75 

1  100 

1  Oil 

(.Ml  these  gene 
00  Cycle,  L'L'iiii  llM 


Phase  Cycle  \ 

f!  GO  : 

3  GO  : 

:i  GO 


R,l' 


25 


M.  Make 
22(111  OOO  Westg. 
2200        000  Westg. 

.5.50       000  A-C-B 
2200       300  Westg. 
ors  are  practically  new) 
(I  Volt,  Transformers  in  all 


sl/es   from    lu  lo   100  K.\'.A. 

Write  for  particulars 

E.  A.  LOWRY, 
209  King  St ,  GUELPH,  ONT. 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Enainear  and 
Reiristered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20Years' Ex- 
perience in  Patents  and  Practical  Engineering 
STAR  BLDG.,  ISKing  St.  W  ,  TORONTO 


Never  Failures 

Trade-marked  and  adver- 
tised goods  are  seldom, 
if  ever,  found  in  closing- 
out  sales. 

Electrical  News 

TORONTO 


PROCURED  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATEN  r  LITIGATION 

SEND  FOR  HAND  BOOK 


ATE  NTS 


PHONI 

MAIN 
2582 

RIDOUT  8c  MAYBEE 

59  Yonge  Street 

TORONTO        -        -        .  CANADA 


Ai.ril  I. 
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THE  BRITISH 
ALUMINIUM 
CO.  LIMITED 

PRODUCERS  OF 
ALUMINIUM 
IN  ALL  COMMER- 
CI  A  L  FORMS 

CANADIAN   HEAD  OFFICE: 

60  FRONT  ST.  WEST 
TORONTO,  CANADA 


A.  H.  WINTER  JOYNER,  LIMITED 

TORONTO  MONTREAL 

"Consult  a  Specialist" 


For  Every 
Machine 

l^OR  every  machine  in 
the  wood-working  shop 
Lincohi  Motors  have  some 
special  advantage. 

Where  the  work  is  dusty  or 
wet,  the  waterproof  insula- 
tion protects  the  windings 
from  trouble. 

Where  overload  is  frequent  and 
heavy,  Lincoln  Motors  have  capa- 
city to  take  care  of  it. 

Even  where  only  ordinary  ser- 
vice is  required,  their  simple  con- 
struction is  still  a  great  advantage. 

Standard  motors  and  spare  parts 
carried  in  stock  in  Toronto. 

Get  our  prices 

Lincoln  Electric  Co. 

of  Canada,  Limited 


Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Branch  Office 
MONTREAL 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.G.  Published  in  1912  by  Renouf  Publishing 
Company.     248  pages,  illustrated.     Pi  ice  $2.00. 

Alternating  Currents— Examples  for  Students  and  Engineers 
by  Prof.  F.  E.  Austin.  Second  edition.  Vol.  1.  Published 
in  191G.     223  pages,  illustrated.     Price  $2.40. 

Alternating-Current  Work,  by  W.  Perren  Maycock,  M.I.E.E. 
Published  in  1915  by  Whittaker  &  Company.  415  pages, 
illustrated.     Price  $2.00. 

Applied  Electricity  for  Practical  Men.  by  Arthur  J.  Rowland. 
Published  in  191G  by  McGraw-Hill  Book  Company.  3iO 
pages,  illustrated.    Price  $2.00. 

Automatic  Telephony,  by  Arthur  Bessey  Smith  and  Wilson  Lee 
Campbell.  Published  in  1914  by  McGraw-Hill  Book  Com- 
pany.    406  pages,  illustrated.     Price  $4.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

Central  Station  Management,  by  H.  C.  Gushing,  Jr.,  and  New- 
Ion  Harrison.  Published  in  1916  by  D.  Van  Nostrand  Com- 
pany.    397  pages.     Price  $2.00. 

Diesel  Engines  for  Land  and  Marine  Work,  by  A.  P.  Chalkley. 
Published  in  1913  by  D.  Van  Nostrand  Company.  276 
pages,  illustrated.     Price  $3.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M.. 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
poMdence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Arc  Phenomena,  by  Ewald  Rasch.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $1.00. 

Electric   Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.    Price  $2.00. 

Electric  Cooking,  Heating  and  Cleaning;  by  Maud  Lancaster 
Published  in  1914  by  D.  Van  Nostrand  Company.  330 
pages,  illustrated.     Price  $1.50. 

Electric  Railway,  by  A.  Morris  Buck,  M.  E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  300  pages, 
illustrated.     Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.     410  pages,  illustrated.     Price  $3.00. 

Electrical  Instruments  in  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company. 
366  pages,  illustrated.     Price  $2.50. 

Electrical  Solicitors'  Handbook,  published  in  1913  by  the  Na- 
tional Electric  Light  Association.    327  pages.    Price  $1.00. 

Electrical  Injuries,  by  C.  A.  Lauffer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  60  cents. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  A.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164  pages,  illustrated.     Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok.  A. M.I.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  San.     235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  76c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky,  B.S. 

Published  in  1914  by  McGraw-Hill   Book  Company.  212 

paees.  illustrated.     Price  $1.50. 
Examples  in  Alternatine-Currents,  (Vol.  1),  by  F.  E.  Austin, 

B.S.     Published  in  1916.     223  pages,  illustrated.  Price 

$2.00.  .         ,  ^  . 

Examples  in   Magnetism  for   Students  of  Physics  and  Enan- 

nocrinj;,  by  Prof.  F.  E.  Austin,  B.  S.     Published  in  1016. 

Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman, 
published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illnsliiilctl.      I'ricc  $:i.OO. 


Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company 
in  1914.     143  pages,  illustrated.     Price  $1.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404   pages,    illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.    614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1916  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.     Price  $3.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Book,  by  W.  H.  Marchant. 
Published  in  1912  by  Whittaker  &  Company.  Illustrated. 
Price  75  cents. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Railway  Maintenance  Engineering,  by  Wm.  H.  Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  6  folding  plates.     Price  $2.50. 

Standard  Wiring,  1916  Edition,  22nd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Cuthtng, 
Jr.     Leather  cover,  pocket  size.     Price  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.     Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  bv 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.    100  pages,  illustrated.    Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Co.  985 
pages,  680  illustrations.     Price  $2.00. 

Telegraphy,  by  Sir  W.  H.Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Publislied 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.60. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Jr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  o6  pages,  illustrated.  Price 
$1.50. 

The    "Mechanical    World"    Electrical    Pocket    Book    for  1917. 

Published  hy  Emniott  &  Co.  300  pages,  illustrated.  Price 
40  cents. 

The  Telephone  and  Telephone  Exchanges,  Their  invention  and 
Development,  by  J.  E.  Kingsbury,  M.  I.  E.  E.,  published 
in  1915  by  Longmans,  Green  and  Company,  668  pages, 
illustrated.    Price  $4.00. 

The  How  and  Why  of  Electricity,  by  Charles  Tripler  Child. 
Published  in  1905  by  Electric  Review  Publishing  Com- 
pany.   140  pages,  illustrated.    Price  60c. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4.00. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.60. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    165  pages.    Price  76c. 

Trafnway  Track  Construction  and  Maintenance,  by  R.  Bicker- 
stafTe  Holt.  Published  in  1915  by  The  Tramway  and  Rail- 
way World.    249  pages,  illustrated.    Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  >fostrand  Company.  69  pages,  illus- 
trated.   Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.     272  pages.     Price  $1.00. 

Wireless  Telegraphy  and  Wireless  Telephony,  by  Ashley-Har- 
ward.  Published  in  1911  by  the  American  School  of  Cor- 
respondence.    130  pages,  illustrated.     Price  $1.60. 

Wray's  Manual  of  Car  Lighting.  Published  in  1916  by  Wray 
Publishing  Company.    340  pages,  illustrated.     Price  $1.60. 
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The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  Street,  MONTREAL 

Manufacturers  of 

Brass  and  Porcelain  Sockets,  Cut-Outs, 
Receptacles,  Rosettes,  Attachment  Plugs, 
Tumbler  Switches,  etc. 


FOR  SALE 

The  following  Second  Hand  Motors  IN  GOOD  ORDER 

THREE  PHASE.  60  CYCLE,  220  V01.TS 


No. 

H.P. 

Speed 

Make 

Type 

1 

SO 

.850 

Westinghouse 

CCL 

2 

30 

1120 

1 

20 

1120 

2 

10 

1120 

1 

1800 

2 

5 

1800 

T.  &  H.  E.  Co. 

New 

2 

1 

1800 

Westinghouse 

CCL 

TWO  PHASE,  60  CYCLE,  220  VOLTS 

No. 

H.P. 

Speed 

Make 

Type 

1 

50 

850 

Westinghouse 

CCL 

4 

30 

1120 

1 

30 

860 

1 

20 

850 

5 

20 

1120 

1 

15 

1120 

11 

10 

1120 

2 

10 

1800 

Can.  Gen.  Elec. 

1 

10 

1800 

Toronto  &  Hamilton  Electric 

2 

1800 

Westinghouse 

CCL 

5 

5 

1800 

9 

5 

1120 

Canadian  General  Electric 

2 

5 

1800 

Toronto  &  Hamilton  Electric 

1 

3 

1800 

Westinghouse 

CCL 

2 

2 

1800 

Canadian  Crocker  Wheeler 

3 

1 

1800 

Westinghouse 

CCL 

1  Autc 

Starter — New- 

-C.G.E.,  220  volts,  60  cycle,  3  phase. 

75  h.p. 

TRANSFORMERS 

60 

CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 

No. 

K.W. 

Make 

i 

25 

Westinghouse 

2 

75 

Canadian  Crocker  Wheeler 

2 

50 

Westinghouse 

2 

40 

Packard 

2 

5 

Packard 

2 

5 

Pittsburgh 

For  Deliverieg  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON 


Limited 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 
501  Merchants  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern   Engineering  and  Supply   Co.,   Ltd.,  CALGARY 

Prompt  shipments  from  Factory  or  nearest  Warehouse 


^  NICKEL 


Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  at  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 


Reg.  U.  S,  Pat.  Off. 


We  are  SOLE  PRODUCERS  of 
this  natural  stronger-than- 
steel,  non-corrodible  alloy. 


Manufadlured  forms  are  Rods,  Flats,  Ca^ngs, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


INDOOR  -  OUTDOOR 
TYPE 

Disconnects— Choke  Coils 
Bus-Supports— Fuse  Mounts 


POLE  TOP  SWITCHES 

Single  and  Double  Break  Light- 
ning Arresters,  Sub-station 
units.    Ask  for  Catalogs. 


OUT-DOOR  SUB-STATIONS 
WOOD  POLE-STEEL  TOWER 


I  I 


"Delta  Star"  High  Tension  Equipment 

Moloney  Electric  Co.  of  Canada,  Limited 


Halifax, 


Montreal,      Toronto.      Winnipeg,  Vancouver 
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THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  tliorouglily  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net, 
f.o.b.   Philadelphia,  boxed  for  shipment.  ^ 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 


Acme  Brackets 

Hot  Galvanized 


No.  49 


No.  29* 


Made  in  Canada 


No.  39' 


BRACKETS  for  every  PURPOSE 
INSULATORS  for  every  BRACKET 

Specify  "Acme"  when  ordering  shipments  from  stock 

Acme  Stamping  and  Tool  Works,  Ltd. 

Hamilton,  Ontario 
Sheet  Metal  Stamping!  of  every  description. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


For  Underground  Work 

BITUMINIZED  FIBER  CONDUIT 

has  properties  not  possessed  by  any  other  type  of  Conduit  made,  which 
recommends  it  particularly  for  Underground  Systems  of  Distribution. 

EASY  TO  HANDLE  LOW  FIRST  COST 

EASY  TO  INSTALL  LOW  INSTALLATION  COST 

7  foot  Lengths  v,  inch  Walls  . 

Absorption,  100  Hours,  less  than  1  per  cent. 

Electrolysis-proof    —  Water-proof 

Write  for  literature 

American  Conduit  Company 

Distributors  for  Canada: 


inch  Socket  Joints 
Puncture  Test  50,000  Volts 

—  Gas-proof 


East  Chicaso,  Ind.,  U.S.A. 

140  Nassau  St.,  New  York  City 


Northern  Electric  Company 


Montreal,     Halifax,     Toronto,  Winnipeg, 
Regina,      Calgary,  Edmonton, 
Vancouver,  X'ictoria 


Installing  a  Trunk  Line  .Subway 


April  1.  l!)lv. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt   Shipments   from    Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


J 


Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the'  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^t.  Pittsburgh,  Pa. 


Cable  Racks 
Conduit  Rods 
Bond  Plates 
Winches 
Cable  Reel  Jacks 
Manhole  Guard  Rails,  etc.,  etc. 

SEND  FOR  CATALOGUE 

Canadian  Independent  Tele-  X.  J.  Cope, 

phone  Co.,  Ltd.  lezo  Chancellor  St.,  Philadelphia,  Pa. 


Toronto  Canada 


United  States 


CUT  THE  COST 

of  your  pole  lines  by  using  our 

British   Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less  to 
erect  than  any  other  kind.  Treated  with  Car- 
bolineum  or  Creosote  they  make  you  a  big  sav- 
ing. Full  information  without  any  obligation 
from  our  nearest  office. 

The  Lindsley  Brothers  Company 

NELSON,  B  C. 

General  Sales  Office— 72  W.  Adams  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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Ellectrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  mitcbcll 
Perdval  H.  mitcbcll 

Consulting  and  Sapervisinfl 
Enginetrs 

Hydraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering. 

Trader*  Bank  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e..  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bids..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gaa 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi,  Board  of  Trade  Bldgr.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W.Craig  St.,  Montreal 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 


Associates : 


A.  L.  Mudge, 


A.  L.  Mieville 


Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
I  ndustrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRAD.E  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO; 

Also  at  Montreal,  Ottawa,  Washington,  D.C. 


MARKS.  COPYRIGMTS&nnp^ 


STANLEY  LIQHTF007 

HEG  O  PATENT  SOLICITOR  AND  ATTOHNEY 

LUMSDEN   BLDG.(*^*J'y^,'I,^^"  )  TORONTO. 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FHtC 
M«NT.ON  TH.B  P»..ef*)  M.  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenu*, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 

Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON.  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1S49 

BRADSTREET'S 

Oflices  Throughout  the  Civilized 
World. 
Executive  Office : 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  inforina- 
tion  no  efifort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S.;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que. ; 
OtUwa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. ;  Ed- 
monton, Alta.  I 

THOS.  C.  IRVING, 
Gen.  Man.   Western  Canada,  Toronto. 
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THE 

MARK 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 

Special  porcelain  of  all  kinds.  In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes, 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A. 
Toronto,  Canada,  307'308  Tyrrell  Building 


The  fact  that  there  is  a 
difference  in  favor  of 

Tallman 
Fixtures 

is  our  reason  for  adver- 
tising. 

It  is  significant  that  w^ork 
which  formerly  went  to 
large  American  cities  is 
now  coming  to  us. 


This  is  proof  of  the  excellence 
of  our  product. 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Buildirig. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co.— 407  Confederation  Life  Building. 


200  K.W.  geared  direct-current  generator  installed  at  Trenton  Filtra- 
tion Plant,  Trenton,  N.J. 


The  Way  to  Generate 
Direct  Current 

Connect  a  standard-speed,  direct-cur- 
rent t^enerator,,  which  operating-  men  un- 
derstand and  can  repair  upon  occasion,  to 
a  -De  Laval  Steam  Turbine  by  means  of  a 
De  Laval  Double-helical  Speed-reducing 
Gear.  You  thus  eliminate  all  complica- 
tions and  cost  of  transformers  and  rotary 
converters  or  motor  generators,  and 
secure  the  maximum  efficiency  of  conver- 
sion from  steam  power  to  electric  power, 
viz.,  98^  per  cent,  or  over.  The  turbine 
can  operate  on  high  pressure  steam,  ex- 
hausting to  condenser,  feed  water  heater, 
heating  or  drying  systems,  etc.,  or  it  can 
operate  upon  the  exhaust  of  other  units, 
utilizing  steam  that  would  otherwise  go 
to  waste  and  increasing  the  ]:)ovver  t)utput 
without  additional  consumption  of  fuel  or 
the  installation  of  more  boilers. 

All  De  Laval  units  are  guaranteed  as 
to  efficiency  and  capacity  and  are  thor- 
oughly tested  before  they  leave  the  shop. 
All  parts  subject  to  wear  are  made  on  an 
interchangeable  basis  to  limit  gages. 
Moderate  stresses,  low  peripheral  speeds, 
ample  clearances,,  and  the  best  materials 
and  workmanship  insure  reliability. 

State  steam  and  exhaust  pressures, 
voltages  and  kw.,  capacity  required,  and 
ask  for  special  booklet  D  73. 


STEAM  TURBINE  CO. 


Turbine  Equipment  Co.,  Limited,  C.  P.  R.  Building, 
Toronto,  Can. 

The  E.  Laurie  Co.,  243  Bleury  Street,  Montreal,  Can. 
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ALTERNATORS 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lincoln  Electric  Co.  of  Canada. 
Wagner  Electric  Mfg.  Company  of  Canada. 

ALUMINUM 

British  Aluminium  Company. 
Northern  Aluminum  Company. 
Spielmann  Agencies,  Registered. 

AMMETERS  &  VOLTMETERS 
Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company. 
Wagner  Electric  Mfg.  Company  of  Canada. 
Weston  Electrical  Instrument  Company. 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National  Metal  Molding  Company. 
Pass  &  Seymour,  Inc. 

AUTO  STARTERS 
Adams-Bagnall  Electric  Company. 

BATTERIES 

Canadian  General  Electric  Company. 
Canadian  Hart  Accumulator  Company. 
Hamilton   &   Toronto   Electric  Co. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 


Cope,  T.  J. 


CABLE  RACKS 


BLOCKS 


Jordan  Bros.  Inc. 


BOLTS 

McGill  Manufacturing  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Ohio  Brass  Company. 

BOXES 

Canadian    Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Co.  of  Canada. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited. 
Joyner,  Limited,  A.  H.  Winter. 
Pi-ingle,  R.  E.  T. 

BRAKES 

Sundh  Electric  Company. 

BULBS 

Pioneer  Corporation. 

BUS  BAR  SUPPORTS 
Joyner,  Limited,  A.  H.  Winter. 
Moloney  Electric  Company  of  Canada. 

BUSHINGS 

Electrical  Fittings  Company. 
National  Metal  Molding  Company. 

CABINETS 
Canadian  Krantz  Electric  &  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company. 
Canada  Wire  &  Cable  Company, 
n.  &  W.  Fuse  Company. 
Northern  Electric  Company. 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada. 

CABLE  ACCESSORIES 

Cope,  T.  J. 

Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada. 

CARBONS 
Canadian    Westinghouie  Company. 


CAR  EQUIPMENT 
Ohio  Brass  Company. 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 

Jones  &  Glassco. 

CHARGING  OUTFITS 

Canadian   Crocker- Wheeler  Company. 
Lincoln  Electric  Co.  of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern  Electric  Company. 

CrRCUIT  BREAKERS 

Canadian  General  Electric  Company. 
Cutter  Electric  &  Manufacturing  Company. 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.*  &  W.  Fuse  Company. 

COMMERCIAL  AGENCY 

Bradstreet  Company. 

COMMUTATORS 

Cleveland  Armature  Works. 

COMPRESSORS 

De  Laval  Steam  Turbine  Company. 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company. 
Canadian   Westinghouse  Company. 

CONDUCTORS 

British  Aluminium  Company. 
National  Metal  Molding  Company. 
Northern  Aluminum  Company. 

CONDUITS 

American  Conduit  Company. 
Conduits  Company. 

Electrical   Fittings  &  Foundry  Limited. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 

CONDUIT  ROD 

Cope,  T.  J. 

CONVERTING  MACHINERY 
Canadian  Vickers  Limited. 
Ferranti  Electrical  Company  of  Canada. 

Lincoln  Electric  Co.  of  Canada. 

CONDUIT  BENDERS 

Martin  &  Sons,  11.  P. 

CONDUIT  BOX  FITTINGS 
Electrical   Fittings  Company. 
Pass  &  Seymour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 

Canadian   Crocker- Wheeler  Company. 
Canadian   General  Electric  Company. 
Canadian   Westinghouse  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Sundh  Electric  Company. 

CONNECTORS 

Dossert  &  Company. 

COOKING  DEVICES 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
.Xationyl   Electric   Heating  Ccimpany. 
Northern   Electric  Company. 
Spielmann  Agencies,  Registered. 

CORDS 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company. 
Stuart-Howland  Company. 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company. 

CURRENT  CONTROLLERS 

.Soutii  Bend  Current  Control  Co. 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 
Pass  &  Seymour  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company. 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company. 

ELECTRIC  SHADES 

JetTerson  Glass  Company 

ELECTRIC  RANGES 

National  Electric  Heating  Company. 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 

Ohio   Brass  Company. 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada. 

FANS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Century  Electric  Cornpany. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Robbins  &  Myers. 
Spencer  Company,  W.  H. 
Volt  Electric  Company. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited. 
Northern  Electric  Company. 

FIXTURES 

Benjamin  Electric  Manufacturing  Company 

Canada  Sales  Company. 

Canadian  General  Electric  Company. 

Jeflferson  Glass  Company. 

Northern  Electric  Company. 

Tallman  Brass  &  Metal  Company. 

FLASHLIGHTS 
Canada  Sales  Company. 
Interstate  Electric  Novelty  Company. 

Northern  Electric  Company. 
Spielmann  Agencies,  Registered. 

FLEXIBLE  CONDUIT 
Tubular  Woven  Fabric  Company. 

FUSES 

Canadian  General  Electric  Company. 

Canadian  Westinghouse  Company. 

Chicago  Fuse  Manufacturing  Company. 

Daum,  A.  F. 

D.  &  W.  Fuse  Company. 

Economy  Fuse  &  Manufacturing  Company, 

G.  &  W.  Electric  Specialty  Company. 

Moloney  Electric  Company  of  Canada. 

Nor'thern  Electric  Company. 

Volt  Electric  Company. 

FUSE  BOXES 
r>.  &  W.  Fuse  Company. 
Northern  Electric  Company. 
Pass  &  Seymour,  Inc. 

(Continued  on  page  50) 
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Unequalled  Workmanship 

Highest  Efficiency 

Complete  Satisfaction 

ESCHER  Wyss  &  Co. 

Water  Wheels 
Governors 
Turbo  Pumps 
Steam  Turbines 

Write  for  information  ESCHER  WYSS  &  CO. 

and  prices                                         12  Coristine  Bldg.,  MONTREAL 
 .  

"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  PanamaMPacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

^^Majestic**  heat  everywhere— the  dining-room,  the  drawing-room, 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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GENERATORS 

Canadian  Crocker-Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Canadian   Vickers,  Limited. 
De  Laval  Steam  Turbine  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lachapelle  &  Company,  J".  D. 
Lancashire  Dynamo  &  Motor  Company. 
Lincoln  Electric  Co.  of  Canada. 
Thomson   Company,   Limited,  Fred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Canada  Sales  Company. 
Jefferson   Glass  Company. 

GUARDS  (Lamp) 
McGill  Manufacturing  Company. 
Monarch  Electric  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HEATING  DEVICES 

Canadian  General  Electric  Company. 
Canadian  Vickers,  Limited. 
Canadian    Westinghouse  Company. 
Majestic    Electric  Company. 
National  Electric  Heating  Company. 
Northern  Electric  Company. 
Renfrew  Electric  &  Manufacturing  Company. 
Spielmann   Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories. 

INSTRUMENTS 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 

INSULATORS 

Canadian  Porcelain  Company. 
Canadian    Westinghouse  Company. 
Illinois  Electric  Porcelain  Company. 
Moloney  Electric  Company  of  Canada. 
Mica  Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 
Packard  Electric  Company. 

IRONS  (Electric) 
Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Flexible  Conduit  Company. 
Majestic  Electric  Company 
National  Electric  Heating  Company. 
Northern   Electric  Company. 
Renfrew   Electric  Company. 

ISOLATED  LIGHTING  PLANTS 
Main  Electric  Mfg.  Company. 

LAMP  BULBS  (Electric) 
Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical  Maintenance  &  Repairs  Company. 
High  Efficiency  Lamp  Company. 
IJncoln  Electric  Co.  of  Canada. 
Moloney  Electric  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 
Volt  Electric  Co. 

LANTERNS  (Electric) 
Duncan  Electrical  Company. 
Interstate  Electric   Noveliy  Company. 
Spielmann   Agencies,  Registered. 

LIGHTNING  ARRESTERS 
Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Comnan/. 


LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited. 

Canadian  General  Electric  Company. 
Cope,  T.  J. 

Carr  Company,  C.  E.  A. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Ohio   Brass  Company. 
Pass  &  Seymour  Inc. 
Steel  Co.  of  Canada  Limited. 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited.^ 

LUMINOUS  BULBS 

Pioneer  Corporation 

LUMINOUS  CLOCKS 

Pioneer  Corporation 

MAGNETS 

Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Co. 
Northern  Electric  Company.- 
Tbompson-Levering  Company. 

METAL  MOLDINGS 

National  Metal  Molding  Company. 
Pnngle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company. 
Ferranti   Electrical  Company  of  Canada. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Packard  Electric  Company. 

MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 

MOTORS 

Canadian  Crocker- Wheeler  Company. 

Canadian  Genera!  Electric  Company. 

Canadian    Westinghouse  Company. 

Canadian  Vickers. 

Century  Electric  Company. 

Electrical  Engineering  Company. 

Electrical  Maintenance  &  Repairs  Company. 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

Lancashiire  Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company. 

Petrie,  Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers. 

Spencer  Company,  W.  H. 

Thomson   Company,   Limited^  Fred. 

Toronto  &  Hamilton  Electric  Company. 

Wagner  Electric  Mfg.  Company  of  Canada. 

NICKEL 
International   Nickel  Company. 

OFFICE  FURNITURE 
Canadian   Office   &   School   Furniture  Company. 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada. 

OVERHEAD  MATERIAL 

Drew  Electric  &  Mfg.  Company 
Carr  Company,  C.  E.  A. 
Ohio  Brass  Company 

PANEL  BOARDS 
Benjamin  Electric  Manufacturing  Company. 
Canadian  Krantz  Electric  &  Mfg.  Company. 
Canada  Sales  Company. 
Devoe  Electric  Switch  Company. 
Northern  Electric  Company. 

PAINTS  &  COMPOUNDS 

G.  &  W.  Electric  Specialty  Company. 
McGill  Manufacturing  Company. 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada. 

PHOTOMETRICAL  TESTING 
Electric  Teiting  Laboratoriei,  Inc. 


PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond. 
Ridout  &  MaylJee. 
Shipman  &  Company,  Harold  C. 

PINS   (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company. 

PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Pringle,  R.  E.  T. 

POLES 

Crawford  Cedar  Company. 
Lindsley  Bros.  Company. 
Northern  Electric  Company. 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Steel  Co.  of  Canada  Limited. 

PORCELAIN 

Canadian  Porcelain  Company. 
lUineis  Electric   Porcelain  Company. 
Ohio  Brass  Company. 
Pass  &  Seymour,  Inc. 


POTHEADS  &  SLEEVES 
G.  &  W.  Electric  Specialty  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic  &  Engineering  Company. 

Main  Electric  Mfg.  Company. 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Esclier  Wyss  &  Company 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin  Electric  Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Pass  &  Seymour. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company. 

REPAIRS 
Electrical  En^neering  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Thomson  Company,  Fred. 

RHEOSTATS 
Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

ROSETTES 
Benjamin  Electric  Manufacturing  Company. 
Duncan  Electrical  Company. 
National  MeUl  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Duncan  Electrical  Company. 
Monarch  Electric  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Spencer  Company,  W.  H. 
Starr  Son  &  Company,  John. 
Volt  Electric  Company. 

SOLDERING  FLUXES 

Allen  Company,  L.  B. 
Houston   &  Company 

SPECIAL  HEATING  APPLIANCES 

National  Electric  Heating  Company. 

STANDARD  CELLS 
Weston  Electrical  Instrument  Company. 

(Continued  on  Pa^e  SZ  ) 
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Laying  Standard  Steel-Tape- 
Armored  Cable  across  a  Street 


A  50  Per  Cent.  Saving 

in  the  cost  of  installing  underground  electric  cables  is  worth 
considering  these  days.    A  cable  which  can  be  laid  directly  in 
a  trench  in  the  ground  without  conduits  may  solve  the  install- 
ation problem  before  you. 

STANDARD 
Steel-Tape- Armored  Cables' 

are  designed  for  this  class  of  service  and  have  in  many  cases 
shown  a  50  per  cent,  saving  in  installation  cost  as  compared 
with  single  runs  of  lead  covered  cables  laid  in  conduits. 
Write  for  Bulletin  680  which  gives  complete  information 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Montreal 


Hamilton,  Ont. 

Hamilton  Winnipeg 


Seattle 


"KRANTZ"  Panels 
Simple-Efficient 


The  advent  of  these  Krantz  straight  Line  Panels 
proves  conclusively  that  our  new  construction  is  cor- 
rect in  every  detail.  They  have  been  thoroughly 
tested  and  inspected  by  leading  engineers  and  h^ive  a 
universal  high  recommendation.  They  lessen  the  num- 
ber of  contact  surfaces  from  88  in  the  ordinary  8  cir- 
cuit panel  to  8  contact  surfaces.  The  extra  care  and 
provision  for  safety  in  every  detail  warrants  your  care- 
ful consideration. 

Write  us  today  for  interesting 
catalogue  and  prices. 

Canadian  Krantz  Electric  &  Mfg.  Co. 


Montreal,  Que. 


Main  Office: 

Toronto,  Ont. 


Limited 

Winnipeg,  Man. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— CONTINUED 


STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Northern  Electric  Company. 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company. 

Canadian  General  Electric  Company. 
Joyner,  Limited,  A.  H.  \Vinter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company. 

Canadian  General  Electric  Company. 

Canada  Sales  Company. 

Canadian   Westinghouse  Company. 

Chamberlain  &  Hookham  Meter  Company. 

Devoe  Electric  Switch  Coinpany. 

Electrical  Maintenance  &  Repairs  Company. 

G.  &  W.  Electric  Specialty  Company. 

Moloney  Electric  Company  of  Canada. 

Monarch  Electric  Company. 

National  Metal  Molding  Company. 

Northern  Electric  Company. 

Pass  &  Seymour  Inc. 

Spencer  Company,  W.  H. 

Starr  Son  &  Company,  John. 

Stuart  Howland  Company. 

Sundh  Electric  Company. 

SWITCHBOARDS 

Canadian  General  Electric  Company. 

Canadian  Krantz  Electric  &  Manufacturing  Co. 

Canadian  Westinghouse  Company. 

Devoe  Electric  Switch  Company. 

Ferranti  Electrical  Company  of  Canada. 

Moloney  Electric  Company. 

Northern  Electric  Company. 

Pringle,  R.  E.  T. 

SWITCH  BOXES 
Electrical  Fittings  Company. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada. 

SWITCH  PLATES 

Pioneer  Corporation. 


TAPE 

Packard  Electric  Company. 
Northern   Electric  Company. 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Co. 
Northern  Electric  Company. 

TOASTERS 

Flexible  Conduit  Company. 
National  Electric  Heating  Company. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 

TOOLS 

Northern  Electric  Company. 

Pratt  &  Whitney  Company  of  Canada. 

TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company. 

TRANSFORMERS 
Adams-Bagnall  Electric  Company. 
Canadian  Crocker- Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Company. 
Packard  Electric  Company. 

Thordarson  Electric  Manufacturing  Company. 
Wagner  Electric  Mfg.  Company  of  Canada. 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company. 

TROLLEY  GUARDS 
Ohio  Brass  Company. 

TURBINES 
Boving  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 


TUBING 

Northern  Aluminum  Company. 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 
Northern  Electric  Company. 

VACUUM  CLEANERS 

Houston  &  Co. 
Pringle,  R.  E.  T. 

VISE  STANDS  (Portable) 

Martin  &  Sons,  H.  P. 


WATERPROOFING 


Toch  Bros. 


WATER  POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 

WELDING  EQUIPMENT 

Lincoln  Electric  Co.  of  Canada. 

WIRE 

Boston  Insulated  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company-. 

D.  &  W.  Fuse  Company. 

International  Nickel  Company. 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

WIRING  DEVICES 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 
Volt  Electric  Company. 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 
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Delta 
Lamp 
Profits 


Have  you  our 
price  list?  Have  you 
any  idea  of  the  pro- 
fits you  can  make 
selling  Delta  Vehicle 
Electric  Lighting 
Systems,  Hand 
Lamps,  Lanterns, 
Bicycle  Lamps,  and 
Flashlights? 

We  are  the  originators — and  by  far  the 
largest  makers — of  Heavy  Service  Dry-Cell 
Electric  Lamps  and  Lanterns. 

Write  for  our  Price  List  and  latest  Illus- 
trated Bulletin. 

Delta  Electric  Company 

Toronto — 22  College  St. 
\yinnipeg — Cumberland  and  Hargrave  Sts. 
Regina— 1825  Scarth  St. 


Alternating  Current 

STATIONARY  and  OSCILLATING 
FANS 


are  built  in  9,  12  and 
1  6  inch  sizes  with  stands 
and  bases  of  drawn 
steel,  combining  lightness 
of  weight  with  maximum 
strength. 

Write  nearest  address 
below  if  you  have  not 
received  1917  price  lists. 


Illustrating  a  9  in.,  60  cycle.  Oscillator 


Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  258 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Macliinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


The 

Margin  of 
Certainty 


Model  341  Portable 
A.C.  and  D.C. 
Voltmeter 


Like  a  factor  of  safety  is  the  lilicral 
margin  of  <|nality  that  is  built  into  all 


Indicating  Instruments 

Each  instrument,  in  its  accuracy,  it- 
overload  capacity,  etc.,  is  capable  of 
service  far  in  excess  of  any  demands 
that  can  be  foreseen  in  the  field  for 
which  it  is  designed. 

As  a  result,  the  unfailing  reliability 
of  Weston  Instruments  has  earned  the 
implicit  conlidence  of  their  users. 

Weston  Electrical  Instrument  Co. 

23  Weaton  Ave.,  Newark.  N.J. 

TORONTO— A.  II.  Winter-Joyner, 
Ltd.,  100  Wellington  St.  W. 

MONTREAL,  WINNIPEG  and 
VANCOUVER— Nortliern  Electric 
.Company,  Limited. 


Weston  Models  include  com- 
plete groups  for  Portable  aiid 
for  S\v  itchlioard  .Service  on  A. 
C.  and  on  I).  C.  circuits,  to- 
gether with  many  instruments 
designed  for  special  jjurposes. 
Write  for  particulars  regarding 
any  field. 


In  offering  the  new  "THOR"  to  your  trade, 
you  can  do  so  with  full  assurance  that  you 
are  giving  them  "Value  Received." 


The  new  "THOR"  Electric  Washing 
Machine  is  Chainless — Beltless— Silent.  It 
is  simple  and  safe. 

This  machine  is  guaranteed  against  Imperfedions. 
Write  Us  for  Full  Description  and  Prices. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 
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Westinghouse 

Alternating-Current  Lightning  Arresters 


Indoor  Outdoor 
Type  W  Arrester 
13,200  Volts 


Type  AK  Electrolytic  Arrester,  120,000  Volts 


Low  Equivalent  Arrester,  30,000  Volts 

Toronto       Montreal  Ottawa 

Traders  Bank      52  Victoria  Ahearn  &  Soper      105  Hollis 

BIdg.                Sq.  Ltd.  St. 


Canadian  Westinghouse  Co.,  Ltd.,  "S"tari 


Halifax     Ft.  William      Winnipeg  Edmonton 


Telfer 
BldB. 


158  Portage 
Ave.,  E. 


on, 

no 

Vancouver 

211  McLeod       Grain  Exchange     Bank  of  Ottawa 
Bldg.  Bldg.  Bldg. 


Calgary 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

Now  the  fact  that  it  is  used  by  tlie  Hydro  Electric  Commission  is 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  m  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  meclianisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.     All  arcing  is  taken  up  on  tlie  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  wliich  are 
suitable  for  any  frequency  on  multiple  circuit  oi-  D.C  Series  circuit. 

Write  for  complete  descriptive  particular 

Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phone 
Adelaide 
902-903 


162  Adelaide  Street  West 
TORONTO 


Nights 
Beach 
1723  1930 


Milling 
Cutters 


Taps 
Reamers 


Dies 
Drills 


A  Line  that  is  Made  in  Canada 
Guaranteed  and  Sold  on  Merit. 

Pratt  &  Whitney  Co.  of  Canada,  L 


imited 


Montreal 

723  Drummond  Bldg. 


Dundas,  Ont. 

Winnipeg 

1205  McArthur  Bldg. 


Vancouver 

609  Bank  of  Ottawa  Bldg. 
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ELECTRIC  REPAIRS 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Co.,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 
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G  &  W  POTHEADS  FOR  INSIDE  USE 

Are  made  in  all  Sizes,  Shapes  and  Voltages 

Five  styles  of  construction  in  twelve  shapes  give  an  almost  unlimited  range  of  selection.  Any 
size  of  cable  or  conduit  can  be  fitted.    Terminals  either  detachable  or  non-detachable. 


f 


Type  "Q" 
Porcelain 
Pothead 


Supplement  "B"  illustrates  various  shapes  clearly.  Mailed 

upon  request. 


G  &  W  ELECTRIC  SPECIALTY  CO. 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.S.A 


A.  H.  Winter-Joyner.  Ltd.,  100  Wellington  St.  W.,  Toronto. 
A.  H.  Winter-Joyner,  Ltd.,  17  St.  John  Street,  Montreal. 
Bentz-Richardson   Co.,    Ltd.,   592   Notre   Dame   Ave.,  Winnipeg 
General  Supplies,   Limited,   Calgary  and  Edmonton. 


For  the  Ends  of  Cables 


foL.XXVI  No. 8. 


Toronto, Apr.  15  ,1917 


Electrical  New 

^    Generation,  Transmission  and  Application  of  Electricity 


>uy  Motors  Outright 

Vith  Wagner,Quality  motors  first 
ost  is  last  cost. 

/agner  Single-phase  and  Poly- 
hase  motors  are  built  for  every 
Dssible  service -and  in  sizes  from 
le-fifth  horsepower  up.  Bulletins 
1013  and  11113. 
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STREET    LIGHTING  SYSTEMS 

with  "CUTTER"  Ornamental  Posts 

Let  us  handle  your  next  street  lighting-  problem.  AVe  have  all  the  facilities  for  installing  the 
UKJSt  up-to-date  equipment.  We  manufacture  the  cable  in  our  own  plant,  supply  Lamp  Stand- 
ards and  Lamps,  and  our  Installation  Department  installs  the  complete  job. 

This  photograph  shows  the  splendid  light  distribution  at  night ;  the  inserted  pictures  of  Cut- 
ter Continental  Posts  with  Sol-Lux  Fixtures  give  an  idea  of  their  beauty  during  daylight  hours. 
These  are  only  a  few  of  the  many  artistic  designs. 

It  will  pay  every  central-station  man,  every  contractor,  every  electrical  engineer,  electrician, 
architect — in  fact  everyone  interested  in  better  street  lighting,  to  become  acquainted  with  this  line 
and  to  call  upon  our  illuminating  and  sales  engineers  for  advice  and  assistance  in  carrying  out 
])lans. 

The  "Cutter"  Catalog  No.  14,  embracing  the  complete  line  of  Lighting  Fixtures  and  Distri- 
buting Apparatus,  is  ready  for  distrilnition.    Send  for  your  copy. 

North(^r/t  Etectric  Compatty 

LIMITED 


MONTREAL  OTTAWA  WINNIPEG  CALGARY 

HALIFAX         TORONTO        LONDON         REGINA  VANCOUVER 
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Their  neat  appearance 
extends  the  use  of 
Surface  Switches 


Push  Button  Snap  Switches 

can  be  suitably  used  in  many  locations  where  ordinarily  sur- 
face switches  would  not  be  employed.  They  extend  but  little 
from  this  wall.    They  are  small  and  compact.  Being  operated  by 
push  buttons  it  has  been  possible  to  employ  a  plain  and  attractive 
cover  with  no  projections  of  any  kind. 

Note  these  distinctive  features — 

First,  a  neater  surface  switch,  one  that  extends  but  httle  from  the  wall  and  which  in- 
creases the  use  of  surface  switches  because  of  the  improved  appearance  making  them  suit- 
able for  many  locations  where  ordinarily  surface  switches  have  not  been  altogether  desirable. 

The  C-H  push  button  mechanism  permits  the  design  of  a  shallow  switch  with  a  neat 
flat  polished  nickel  cover  or  cap.  The  small  push  buttons  are  conveniently  located  and  do 
not  ijrotrude. 

Second,  durability, — 

The  positive  snapp}'  action  of  the  C-H  push  button  mechanism  allows  no  half-way  opera- 
tion, no  sticking  and  no  over-travel.  If  the  light  button  is  depressed,  the  SAvitch  closes  with 
a  click — if  the  dark  button  is  depressed  the  circuit  is  opened  in  the  same  snappy  way. 

C-H  snaj)  switches  are  designed  for  use  in  connection  with  all  classes  of  wiring.  On 
some  jobs  you  have  in  hand  now  you  can  keep  the  cost  down  by  using  these  neat  switches 
in  place  of  flush  switches. 

All  prices  and  other  data  are  contained  in  Benjamin  Catalogue  C-22.    If  you  have  not  received  a  copy 
or  have  mislaid  yours — Give  us  your  name  and  address. 


ELECTRIC 


11-17  Charlotte  Street 


TORONTO,  ONT. 
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■l-LEXTUBE" 


The  seamless,  interwoven  and  non  -  collapsible 
construction  of  FLEXTUBE,  the  quality  of  the 
materials  which  enter  into  its  construction,  the 
"roller  bearing"  wireway,  the  double  compounding 
and  the  protecting  outer  braid,  make  this  a  dis- 
tinctive product,  one  which  pleases  the  wiremen, 
increases  the  profit  of  the  contractor  and  gives 
eminent  satisfaction  to  the  owner.- 

Your  use  of  FLEXTUBE,  or  examination 
of  a  sample  (sent  upon  request),  will 
verify  every  claim  we  make  for  it. 


Electrical  Conduits   Sc  Fittings 

1118  Fulton  Building,  PITTSBURGH, PA. 

Atlanta                       Dallas  Los  Angeles                    Salt  Lake  City 

lioston                        Denver  New  York                      San  Francisco 

Buffalo                        Detroit  Philadelphia  Seattle 

Chicago  Poitland                         St.  Louis 

I'.uenos  Aires  Havana                          Manila  Paris 


Canadian  Distributors 
CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 

Head  Office,       -       -       -  TORONTO 
District   Sales  Offices: 

Montreal  Fort  William  Edmonton 

Halifax  Kegina  Nelson 

(Jttawa  Winnipeg  Vancouver 

Cobalt  Saskatoon  Victoria 

Porcupine  (  algary  Prince  Rupert 
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An  investment  in  a  transmission  line  pays  only  if 
there  are  considerable  users  f)f  the  energy. 

A  reputation  for  continuous,  uninterrupted  service 
is  a  strone  factor  in  selling  current.  And 

0-B  INSULATORS 

are  strong  factors  in  assuring  continuous,  uninterru|)t- 
ed  service. 

Descriptions  and  list  of  0-B  Pin,  Suspension,  Strain  and 
Station  Types  Insulators  in  Catalogue  No.  16. 

The  Ohio  Brass  Co.,  Mansfield,  Ohio 
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We  have  a  large  stock  of  3  phase 
60  cycle 

Pole  Type 
Transformers 


in  our 


Winnipeg  and  Toronto  Stocks  for 
immediate  delivery 

Write  for  our  prices  before  buying 
elsewhere 

Ferranti  Electrical  Company 
of  Canada,  Limited 

TORONTO  MONTREAL  WINNIPEG 

90  Sherbourne  St.         704  Unity  BIdg.       Farmers' Advocate  BliJg. 
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ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 


FOR  SALE 

The  following  Second  Hand  Motors  IN  GOOD  ORDER 

THREE  PHASE,  60  CYCLE.  220  VOLTS 


No. 
1 
2 
1 
2 
1 
2 
2 


No, 

1 

4 

1 

1 

5 

1 
11 

2 

1 

2 

5 

9 


H.P. 
50 
30 
20 
10 

5 
1 


Speed 
.850 
1120 
1120 
1120 
1800 
1800 
1800 


Make 
Westinghouse 


T.  &  H.  E.  Co. 
Westinghouse 


TWO  PHASE,  60  CYCLE,  220  VOLTS 


H.P. 
50 
30 
30 
20 
20 
IS 
10 
10 
10 

5 
5 
5 
3 
2 
1 


Speed 
850 
1120 
850 
850 
1120 
1120 
1120 
1800 
1800 
1800 
1800 
1120 
1800 
1800 
1800 
1800 


Make 
Westinghouse 


Can.  Gen.  Elec. 

Toronto  &  Hamilton  Electric 

Westinghouse 


Type 
COL 


New 
CCL 


Type 
CCL 


Canadian  General  Electric 
Toronto  &  Hamilton  Electric 
Westinghouse 
Canadian  Crocker  Wheeler 
Westinghouse 

1  Auto  Starter — New — C.G.E.,  220  volts,  60  cycle,  3  phase. 


CCL 


CCL 

CCL 
76  h.p. 


TRANSFORMERS 

60  CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 

No.  K.W.  Make 

4  25  Westinghouse 

2  75  Canadian  Crocker  Wheeler 

2  50  Westinghouse 

2  40  Packard 

2  5  Packard 

2  5  Pittsburgh 

For  Deliveries  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


MICA 


KENT  BROTHERS 

Kingrston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica. 
Thumb   Trimmed,    Cut   to  Size, 
Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


Refrigeration 

and 

Ice  Plants 

npHIS  is  another  place 
^  where  Lincoln  water- 
proof insulation  insures 
reliable  motor  service,  no 
matter  how  bad  the 
moisture  conditions. 

Even  when  exposed  directly 
to  the  weather  on  ice  Harvest- 
ing machinery,  elevators,  etc., 
Lincoln  Motors  have  records 
of  two  to  ten  years'  operation 
without  attention  other  than 
oiling. 

Engineers  who  make  a  special- 
of  this  work,  and  manufac- 
turers of  ice  or  refrigerating 
machinery  have  found  Lincoln 
Motors  a  protection  against 
dissatisfaction  due  to  motor 
trouble. 


Standard  motors  and  spare  parts 
carried  in  stock  in  Toronto. 

Get  our  prices 


i 


Lincoln  Electric  Co. 

of  Canada,  Limited 


Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Branch  Office 
MONTREAL 


AdhI  15,  11)17 
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Features  that  Make  Meter  Supremacy 


SURGE  PROOF 

Shunt  Coil  wound  with 
enamel  wire  insulation 
will  stand  1100  volts 
between  layers.- 

REVERSIBLE  PIVOT 
Shaft  of  C  &  H  Meters 
ends  in  special  ball 
nosed  pivot  which  is 
reversible. 

Chamberlain  &  Hookham  Meter  Co.,  Limited 

243  College  Street,  TORONTO,  Ont.  61  Albert  Street,  WINNIPEG,  Man. 

W.  H.  Spencer  &  Co.,  Limited,  340  University  Street,  MONTREAL,  P.Q. 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


DUST  PROOF  CAP 
This  reversible  pivot 
runs  on  a  spring  cup 
jewel  and  is  protected 
with  a  dust  proof  cap. 

Other  features  fully  de- 
scribed in  our  literature. 
Send  for  your  copy 
today. 


The  "Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire "  machines, 
minimum  incon- 
venience from 
such  breakdowns. 


750  K.V.A.  Alternator  direct  coupled  to  engine. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada^  Ltd. 

Montreal  107-109  Duke  St.,  Toronto 
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Acme  Stamping  and  Tool  ^Vorks. 

Allen  Company,  L.B  

AJlen  Inspection  Company   

American  Conduit  Company  


11 
50 
47 


Beaubien.  De  Gaspe   50 

Benjamin  Electric  Mfg.  Co.  of  Can-' 

ada,  Limited   3 

Boston  Insulated  Wire  and  Cable  Co.  48 

Boving  Hydraulic  &  Engineering  Co.  43 

Bradstreets   50 

Brandeis,  Charles  •■•  50 

British  Aluminium  Company  

Canada  Wire  and  Cable  Company  . .  45 
Canadian  Oflice  &  School  Furniture 

Company   50 

Canadian  Bridge  Company    49 

Canadian  Crocker  Wheeler  Co  

Canadian  General  Electric  Co   14 

Canadian  Hart  Accumulator  Co.  ...  46 

Canadian  Independent  Telephone  Co.  43 
Canadian    Inspection    and  Testing 

Laboratories   50 

Canadian  Krantz  Electric  Company. 

Canadian  Porcelain  Company   13 

Canadian  Westinghouse  Company.. 

Century  Electric  Company    49 

Chamberlain  &  Hookham  Meter  Co., 

Limited  

Cleveland  Armature  Works    45 

Conduits  Company,  Limited    9 

Cope,  T.  J  

Cutter  Company   16 

Daum,  A.  F   48 

Delta  Electric  Company  ...  ,  

Dennison,  H.  J.  S   38 

Devoe  Electric  Switch  Company  ...  40 

D.  &  W.  Fiise  .Company  

Dossert  &  Company   49 

Duncan   Electrical  Company    47 

Economy  Fuse  and  Mfg.  Co   10 

Elec.  Maintenance  and  Repairs  Co.  51 

Electric  Railway  Improvement  Co..  40 


Electric   Service   Supplies  Company 

Electrical  Testing  Laboratories    ...  50 

Escher  Wyss  &  Company  .  .  

Ewart  &  Jacoli   50 . 

Fctlierstonhaugh  &  Hammond  ....  50 

Ferranti  Electrical  Company   5 

G.  &  W.  Electric  Specialty  Co.  ...  .'. 

Gest,  G.  M.  Limited   , 

Gray,  Charles  F   50 

Great  West  Electric  Company  ...   .  41 

High  Efficiency  Electric  Lamp  Co.'.  .  38 

Houston  &  Company  : .  .   47 

Hunter  Fan  ani  Motor  Company  ...  8 


Illinois  Electric  Porcelain  Company 
International  Nickel  Company  ...  . 


45 


Jefferson  Glass  Company   41 

Jones  &  Glassco  

Jordan  Brothers   48 

Joyner,  Limited,  A.  H.  Winter  ...  . 

Kelsch,  R.  S   50 

Kent  Brothers  '  . .  .  .  6 

Kerry  &  Chace,  Limited   50 

L'Air  Liquide  Society   18 

Lancashire  Dynamo  and  Motor  Co.  7 

-Leeds-Northrup  Company   47 

Lightfoot,  Stanley    50 

Lincoln  Electric  Company  of  Canada  6 

Lindsley  Brothers  Company   47 

Lowry,  E.  A   3,8 

Lyman  Tube  and  Supply  Company.. 

Masco  Company                              ...  49 

Majestic  Electric  Company   51 

McGill  Manvtfacturing  Company  ...  45 

McKinnon  Chain  Company   10 

Mitchell,  Clias.  H.  &  Percival  H.  .  .  .  50 
Moloney  Electric  Co.  of  Canada..  11-47 


\'ickers  Limited 


National  Electric  Heating  Company  5a 

National  Metal  Molding  Company..  4 

Northern  Aluminum  Company  ....  6 

Northern  Electric  Company    2 

Ohio  Brass  Company'  .-   $ 

Packard  Electric  Company    12 

Petrie,  H.  W   38 

Phillips  Electrical  Works,  Eugene  F.  37 

Pratt  &  Whitney  

Pringle,  R.  E.  T   58 

Renfrew  Electric  and  Mfg.  Co.  ....  18 

Ridout  &  Maybee   38 

Robertson  Limited,  J.  M   50 

Robbins  &  Myers  CoriYpany   1? 

Ross  &  Company,  R.  A   50 

Sammett,  M.  A  

Smith  Company,  S.  Morgan  

Spray  Engineering  Co  

Standard  Underground  Cable  Com- 
pany of  Canada   

Standard  Wiring  

Starr,  Son  &  Co.,  John  

Sundh  Electric  Company   / 

Steel  Company  of  Canada    ^ 

Tallman  Brass  and  Metal  Company  m 

Thompson,  Clarence     50 

Thompson,  Fred  &  Co  

Thompson-Levering  Company  ....  4-7 
Thordarson  Manufacturing  Company 

Toronto  and  Hamilton  Electric  Co.  $ 
Tubular  Woven  Fabric  Company  . .  . 


Wagner  Electric  Manufacturing  Co.  1- 
Weston  Electrical  Instrument  Co... 
White  Electrical  Company,  T.  C,  .  •  •  16 


Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unity  Bldg.  MONTREAL      3402  0»ler  Ave.,  Shauneesy  Heights,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  ine  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  12"  and  16"  sizes, —  every  fan  is 

ready  for  service  with  10  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desire<l. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 


A|)ril  15,  l'JJ7. 


THI-:    I-:  IJ'XT  k  I  (  A  I.  NICWS 


WIREMOLD 


■ 


rACTUALI 
SIZE 


"The  Molding  Made  Like  A  Conduit" 

Comes  In  One  Piece 

Wiremold  "  base  and  capping  are 
permanently  assembled  at  the  factory 
so — like  conduit — it  goes  up  in  one 
piece  and  goes  up  to  stay.  This 
will   be   of  interest   to   your  men. 

Nofe  How  Easy  It  Is  To  Install 


Hi 


EL 


Fig.  1. 


Fig.  2. 


Figr.  3. 


To  put  up  "Wiremold"  just  shove  a  coupling  into  the  grooves  of  the  capping,  and  screw  it  to  the  wall 
with  a  No.  8  flat  head  wood  screw  as  indicated  in  Fig.  I  above.  Start  the  grooves  in  the  next  length  over 
the  edges  of  the  coupling  as  in  Fig.  2.  And  close  up  as  in  Fig.  3.  Certainly  nothing  could  be  more 
simple.    And  the  beautiful  part  of  this  simplicity  is  that  it  applies  to  all  fittings. 

We  make  a  very  simple  cHp  to  support  Wiremold  in  the  middle  of  the  length.  You  will  find  it 
listed  in  our  pocket  catalogue. 


//  you  have  not  already  done  so  you  should  send 
today  for  a  copy  of  Wiremold  Pocket  Catalogue 


Conduits  Company  Limited.  Toronto 

Sole  Agents  for  Canada 
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McKINNON 

Electric   Fixture  Chain 


This  is  a  "quality"  fixture  chain  in  every  sense 
'■f  the  word,  Alakers  of  the  very  finest  lighting- 
sets  are  using  our  product  with  all-round  satis- 
faction. .Vll  our  fixture  chain  is  made  from 
smooth  drawn  wire,  allowing  a  permanent, 
superior  finish.  Chain  is  first  copper-plated,  then 
nickel-plated,  finally  brass-plated,  brushed  and 
lacquered.  Each  strand  of  both  brass  and  steel 
finished  chain  is  wrapped  carefully  in  tissue  paper 
to  prevent  marring. 

Write  today  for  our  price  list. 


MeKinnon  Chain  Co. 

ST.  CATHARINES,  ONT. 

Agents — Duggan  &  Levy,  166  King  St  W.,  Toronto 


The  fact  that  there  is  a 
difference  in  favor  of 

Tallman 
Fixtures 

IS  our  reason  for  adver- 
tising. 

It  is  significant  that  work 
which  formerly  went  to 
large  American  cities  is 
now  commg  to  iis. 

This  is  proof  of  the  excellence 

of  our  product.  ^ 

AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 

YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 

UNITY  BUILDING  -  -  MONTREAL 


April  IT),  liin 
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Peirce  Steel  Pins 

Hot  Galvanized 


No.  310 


No.  311 

Made  in  Canada 

under 

Peirce  and  Hubbard  Patents 

by 


No.  .'ii:! 


ACME  STAMPING  AND  TOOL  WORKS,  LIMITED 

HAMILTON.ONTARIO 

Sheet  Metal  Stampings  of  Every  Description 


SMITH 

HYDRAULIC 
TURBINES 


The  accompanying  illustration  shows  one  of  three 
units,  installed  under  280  feet,  and  each  developing  1,750 
h.p.  and  720  r.p.m. 

The  purchasers  of  this  equipment  write  thus: 

"We  believe  tliat  you  are  aware  that  we  liave  made  here 
a  rather  exceptional  record  for  continuity  of  service.  We 
have  liad  three  shut-downs,  totalliuK  Jl  minutes,  due  to 
trouble  in  the  power  house,  in  six  years.  Vou  will  be  inter- 
.ested  to  know  that  two  of  the  detentions  were  due  to  elec- 
trical failures  and  one  to  a  governor  failure;  that  there  never 
has  been  a  detention  due  to  a  wheel  failure." 

If  interested,  write  for  Catalog,  addressing  your  request  to 
Department  "N." 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  VAN  EVERY,  Canadian  Representative 
405  Power  Building  MONTREAL 


^^^^ 
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Made  in  Canada 

f^ransformers 

Series  and  Potential  Transformers 
Transformers  for  Every  Service 

Ihe  rackard  Llectnc  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Office,             N.  W.  Office  and  Warerooms, 

Traders  Bank  Bldg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 

By  Canadian  Labor 

April  ir,,  11)17 
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''SPRACO'r  COOLING  PONDS 

For  Condensers,  Cold  Storage  and  Refrigeration  Plants 


TIk'  Sl'RACO  Cooling  System  is  the  simplest, 
most  economical,  and  efficient  device  in  existence  for 
cooling-  water  used  in  condensers,  water  jackets,  trans- 
formers, evaporators,  and  other  equipment  where  tlic 
conservation  of  tlie  water  supply  is  essential. 

SPRACO  SYSTEM  FOR  COOLING,  CONDENSING 
WATER,  ETC. 

The  hot  water  delivered  to  the  system  is  cooled  by 
spraying  through  specially  designed  nozzles,  producing 
a  finely  divided  spray  at  low  pressure.  The  cooling  is 
ef¥ected  by  evaporation,  radiation,  annd  convection,  the 
water  falling  into  an  artificial  or  natural  pond,  suffi- 
ciently reduced  in  temperature,  to  permit  of  its  being- 
used  over  again. 

The  principal  advantages  of  a  spray  system  over 
a  cooling  tower  are:  Lower  initial  and  maintenance 
cost;  greater  saving  in  power  required  for  operation; 
longer  life;  reduction  in  make-up  water  requirements, 
and  greater  flexibility. 

The  wide  experience  of  our  engineers  is  at  your 
service. 


Spray  Engineering  Co.,  93  Federal  St.,  BOSTON 

Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


"Canadian  Insulators'' 

SUSPENSION  INSULATORS 


No.  557 


No.  194 


No.  180 


WE  CARRY  IN  STOCK  SUSPENSION  INSULATORS  FOR 
EVERY  REQUIREMENT  AND  VOLTAGE 


CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 
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LIGHTNING 


Have  you  ordered  the  Lightning  Arresters  that  you  will 
need  to  provide  uninterrupted  service  for  your  customers  during 
the  fast  approaching  Lightning  Season? 


Horns 


fixed  Insufator;— 
Revolving  Insu/aihr- 


Chain  and 
for  Charging 


"C/iaroihgReslsjliMl!? 


-  Phosphor  Bronze. 
Springs  (C) 

Connectinq  R'oiis 
•for  Operating  Tfiree 
Horns  Tbqetner 

Iron  Pipe  frame  Work 


J-  Wet  Process  Bush  '/nof 
h'Spun  dteelCover 
\-jSite6lJank 


rMui  i  ip/ex  ConnecSjon 


•Steel  Z  Borland 
insulators  for 
Supporting  Pack 


li 


J 


Aluminum  cell  type  lightning  arresters  are  available  for  Indoor 
and  Outdoor  Service  and  for  all  voltages.  They  have  no  competitor 
in  service.  .  ^, 

•r4 


For   moderate   service  graded    shunt,    multigap  lightning 

airresters,  without  series  resistance,  are  thoroughly  satisfactory. 

No  company  should  be  without  Compression  Chamber  Arresters 
for  protecting  their  pole  type  transformers. 

If  your  Rotary  Conv^erters  "flash  over"  ask  us  for  a  quotation 
on  Aluminum  Cell  By-Pass  Arresters. 


i 


l)|(ir(s    Tijionlo,   Halifax,  Mondcal,  Ottawa.  Cobalt,  Soiilli  Poicniilne,  f.oiidoii,  WiiinipeK,  Calgary,  Nelson,  Eilnioiilon  and  Vancouver, 


^llllllllllllllliillllillllllllllllllllllllllllllllllllllllllllllllllllliy^ 
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INDISPENSABLE  LINKS 

In  the  Successful  Business  Chain 

Throughout  oun  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past — the  expansion  and  pros- 
perity of  our  business  depend. 

IN  OUR  MILLS  AND  FACTORIES 

(Slualiti? 

IN  OUR  SALES  DEPARTMENTS 

Service 

Believing  QUALITY  and  SERVICE  are  the  indis- 
pensable links  between  producer  and  consumer, 
we  employ  their  combined  strength  to  conserve 
and  complete  our  relationship  with  ail  users  of 
3teel  and  iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 
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Look  for  the  Name 


The  name  "WHITE"  has  stood  for  the 
standard  in  Porcelain  Strain  Insulators 
for  a  number  of  years.    You  will  find  it 
on  the  end  of  every  "T.  C.  White" 
Strain  Insulator.    It  is  your  pro- 
tection. 

WHITE'S  Insulators  are 
made  right.    They   are  / 
strong,  tough  and  of  great 
tensile  strength. 


GET  THE 

GENUINE 


\ 


C.  White  Electrical  Supply  Co., 


1122  Pine  Street, 
ST.  LOUIS 


I-T-E  CIRCUIT  BREAKERS 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

-THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory :   Philadelphia,  Pa. 

New  'I'oiU,  50  Cliiucli  Si,  Ciiicago,  Monailnock  IJIock. 

Toronto,  Traders  IJank  Bldg.  Pittsburgh,  Park  Building. 

Detroit,  Micli.,  Ford  Bldg.  Minneapolis,  Metropolitan  Life  Bldg. 

Indianapolis,  Ind.,  Telephone  Bldg. 

ECCLES  &  SMITH  COMPANY 
r,os  Angeles  San  Francisco  Portland,  Ore, 


T^  l■l•;  vv 

NoM   closaljlc   on    ovt-t  load.      iMicct    acting,   lime    limit  and 
"No  Voltage." 


April  15,  I'Jl? 
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COME  IN 

AND  TRY  THE  COOL  COMFG : 
YOU  CAN  HAVE  WITH;A\ 

"he (hat  v,  ;h,  iast  i6is  .1  A,ii<-^  i  i  - " 


This  Display  in  Your  Window,  Will  Stop 
Every  Pedestrian  Who  Comes  Your  Way 


The  cut-out  of  the  man  is  life-size  and  so 
natural  that  at  first  glance  it  looks  exactly  as 
though  a  real  man  were  in  your  window  de- 
monstrating the  comforts  of  a  fan. 

The  life-like  efirect  of  the  display  is  enhanced 
by  the  neck-tie,  which  is  loose  and  so  con- 
structed that  it  flutters  naturally  in  the  breeze 
of  the  fan  just  as  a  real  tie  does. 

The  cut-out  is  beautifully  lithographed  in 
eight  colors,  and  the  reproduction  above  gives 
a  very  inadequate  impression  of  its  real  effect- 
iveness and  beauty.  It  is  mounted  on  a  heavy 
l)()ard  with  an  easel  l)ack.     .\11  vou  need  tu 


complete  the  display  is  a  Robbins  &  Myers 
Fan,  placed  as  shown,  so  it  will  blow  on  the 
cut-out  and  keep  the  neck-tie  in  motion. 

This  is  but  one  of  the  many  effective  sales 
helps  we  are  prepared  to  furnish  dealers  this 
season.  The  line  also  includes  booklets,  folders, 
lantern  slides  and  newspaper  advertisements — 
everything  you  need  for  a  complete  campaign. 

All  of  the  material  is  sent  free  by  express, 
printed  in  your  name,  ready  for  use.  If  you 
haven't  received  a  copy,  write  today  for  our 
large  folder  which  shows  the  entire  line. 


The  Robbins  &  Myers  Co.,  Springfield,  Ohio 


New  York 


Philadelphia 
^  Buffalo 


Boston  Cincinnati  Cleveland  Chicago 
St.  Louis       San  Francisco 


CANADIAN  DISTRIBUTORS 


The   Century  Electric  Co. 
Montreal 

La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
St.  John 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Great  West  Electric  Co., 
Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 

Rogers  Electric  Co.,  Ltd. 
Toronto 


UoMm  ^Mvcrs  fans 
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The  High  Cost 
of  Machinery 
Maintenance 

can  be  reduced  75  per  cent, 
with  the  use  of 

L'Air  Liquide  Society 
OXY-ACETYLENE 
WELDING  and 
CUTTING  EQUIPMENT 

Broken  cylinder  easily  reclaimed  by-  Oxy-Acelylene  Welding 

RECLAIM  BROKEN  CASTINGS  THE  APPLICATION  OF  THE  PROCESS 

Repair  broken  machinery —  ■  in  your  plant  unlimited, 

at  a  fraction  of  the  cost  of  replacement.  The  investment  small.    The  saving  enormous. 

LET  US  PROVE  OURSELVES  BY  ACTUAL  DEMONSTRATION 

Investigation  costs  nothing. 

Be  protected  in  your  requirements  by  the  largest  Organization  of  its  Ivind  in  the  world.  Manu- 
facturing in  Canada  complete  Ef^uipment  of  proven  unequalled  efficiency.  Supplies  and  Gases 
—every  requisite  for  the  Process.      LET    US    HEAR  FROM  YOU. 

L  AIR   LIQUIDE  SOCIETY 

PIONEERS  OF  THE  PROCESS  FACTORIES  THE  WORLD  OVER 

TORONTO  MONTREAL  WINNIPEG 


ELECTRIC 
HEATING 
APPLIANCES 


Canadian  Beauty 

Electric  Heating  Appliances 

These  handsoiTie  electric  appliances  are  more 
than  half  sold  for  you,  before  you  place  them  in 
your  stock.  We  have  been  advertising  them  con- 
sistently to  the  Canadian  public  and  our  efforts 
have  had  the  desired  results.  "Canadian  Beauty" 
electric  appliances  will  make  money  for  your 
business.  Write  for  our  latest  catalogue  and 
l)rices.  Watch  for  large  spring-  advertising-  cam- 
paign.   Order  your  electric  appliances  no-w. 

Renfrew  Electric  Mfg.  Co.,  Limited 


Renfrew 


Ontario 


April  l.">.  I'.iir 


Til  \'.  h: I. la.  T k  1 CA L  N]':vvs 
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iiK-nl  l)y  .scicntilic  iiR'tiiods.  It  will  be  criminal  ncKlecl  if  we. 
as  engineers,  leave  the  administration  of  this  land  of  promise 
Ml  the  hands  of  professional  politicians.  The  duty  of  the  engi- 
lui  r  lies  not  f>iily  in  his  professional  career,  but  in  the  broader 
work  (if  organization  and  administration  for  which  his  train- 
ing specially  fits  him. 

J''or  such  work  as  this,  of  equal  imijortance  to  all 
l)ranchcs  of  the  technical  profession,  the  Joint  Committee  of 
I'echnical  Organizations  appears  to  be  specially  fitted.  U  is 
an  organization  of  professional  men,  but  its  aims  arc  of  a 
national  and  not  in  any  sense  of  a  professional  character,  its 
activities,  therefore,  need  not  in  any  way  overlap  with  those 
of  the  various  engineering  societies  whose  aims  are  purely 
professional.  On  the  contrary,  it  may  be  of  the  very  greatest 
benefit  to  those  societies,  in  that,  by  bringing  to  bear  the 
greater  numbers  and  more  varied  experiences  of  its  member.s. 
any  special  aim  of  any  particular  society  may  receive  the 
greater  consideration  and  support  necessary  to  carry  it  to 
fruition. 

As  more  than  one  of  the  speakers  expressed  it,  this  get- 
ting together  of  technical  men  for  one  common  aim  is  not 
the  result  of  a  chance  idea,  but  is  the  natural  result  of  mort- 
em and  present  circumstances.  The  organization  has  beei: 
called  into  being  because  its  need  is  already  established.  It 
will  remain  because  it  is  right.  Jt  is  the  awakening  of  the 
engineer  to  a  more  perfect  realization  of  his  larger  duties. 


ADVERTISEMENTS 
Orders  for  advertising  should  reach  the  office  of  publication  not  later 
than  the  5th  and  20th  of  the  month.     Changes  in  advertisements  will  be 
made  whenever  desired,  without  cost  to  the  advertiser. 

SUBSCRIBERS 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada  and 
Great  Britain,  post  free,  for  .$2.00  per  annum.  United  States  and  foreign, 
$2.50.  Remit  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean,  Limited. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of  failure 
or  delay  in  delivery  of  paper. 


Authorized  by  the  Postmaster  General  for  Canada,  for  transmission 
as  second  class  matter. 

Entered  as  second  class  matter  July  ISth,  1914,  at  tlie  Postoffice  at 
Buffalo,  N.  v.,  under  the  Act  of  Congress  of  March  3,  1879. 
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Joint  Committee  of  Teclinical  Organizations' 
Annual  Report 

The  first  annual  report  of  the  Joint  Committee  of  Tech- 
nical Organizations.  Ontario  branch,  was  presented  at  a 
meeting  held  in  the  C.  and  M.  Building  of  the  University  of 
Toronto,  on  Friday  evening,  March  30,  the  chairman,  Mr. 
Alfred  Burton,  presiding.  There  was  a  splendid  attendance 
from  all  branches  of  the  organization,  and  the  greatest  unan- 
imity and  optimism  prevailed  that  such  a  representative  body 
of  technical  men  possessed  almost  unbounded  potentialities 
for  serving  the  Empire,  both  during  and  after  the  war,  by 
lending  their  trained  experience  as  an  assistance  in  the  solu- 
tion of  national  problems. 

.\s  typifying  the  .comprehensive  character  of  this  organ- 
ization the  three  main  speakers  of  the  evening  had  been 
chosen  both  as  to  locality  and  interests,  to  represent  three 
entirely  different  fields  of  action:  Mr.  E.  P.  Mathewson,  gen- 
eral manager  of  the  British  America  Nickel  Company;  Mr. 
John  Murphy,  electrical  engineer.  Department  of  Railways 
rand  Canals,  Ottawa,  and  consulting  engineer  to  the  Domin- 
t).ion  Railway  Board;  and  Mr.  R.  A.  Ross,  consulting  engineer, 
I  Montreal,  a  member  of  the  Industrial  Advisors-  Council. 

All  the  speakers  expressed  their  belief  that  the  time  had 
now  arrived  when  the  technically-trained  men  in  Canada 
must  come  forward  and  take  a  inore  prominent  part  in  public 
affairs.  The  development  of  Canada  in  the  future  must  be 
largely  a  matter  for  technical  men;  our  minerals,  our  water 
powers,  our  resources  in  land  and  forest — all  call  for  treat- 


Unnecessary  Fire  Hazards 

The  liydro-Electric  Power  Commission  of  Ontario  asks 
us  to  direct  the  attention  of  our  readers  to  the  fact  that  manu- 
facturers of  electric  heaters  are  being  cautioned  against  the 
use  of  switches  on  portable  heaters  which  are  too  small.  The 
commission  has  recently  been  obliged  to  condemn  a  number  of 
electric  heaters  for  this  reason,  and  manufacturers  are  urged 
to  follow  closely  the  rules  and  regulations.  Where  there  is 
any  doubt  as  to  the  requirements,  manufacturers  are  invited 
to  communicate  with  the  electrical  inspection  department,  so 
that  all  misunderstandings  may  be  removed. 

Another  item  which  it  is  expected  the  commission  will 
take  up  in  the  near  future  is  that  of  the  sale  and  use  of  elec- 
tric appliances  of  high  capacity  in  screw-base  sockets.  The 
ordinary  key  lamp  socket  has  a  rated  capacity  of  only  250 
watts  and  the  keyless  of  660  watts.  Yet  there  are,  as  we  all 
know,  numerous  cases  where  cooking  and  heating  appliances 
with  capacities  well  up  t<9  1,000  watts  are  being  sold  and  used, 
with  screw-plug  attachment.  It  is,  of  course,  a  difficult  mat- 
,  ter  to  regulate.  The  manufacturer  or  dealer  may  refuse  to 
attach  a  screw-plug  to  any  of  liis  equipment  having  a  capacity- 
greater  than  660  watts,  Init  this  will  not  prevent  , the  house- 
holder from  buying  a  plug  himself  and  using  it  on  whatever 
lamp  base  in  his  home  he  may  feel  inclined.  The  law  in  this 
matter,  however,  should  be  made  perfectly  clear,  so  that 
manufacturers  and  dealers  will  know  where  they  stand.  At 
the  present  time  the  lack  of  definite  information  as  to  just 
what  is  allowed  is  working  some  hardship  on  the  conscien- 
tious dealer.  It  would  not  be  going  too  far,  apparently,  to. 
have  an  order  issued  b)-  the  Hydro-Electric  Power  Commis- 
sion to  the  effect  that  it  is  illegal  to  sell  an  article  having  a 
greater  capacity  than  660  watts,  with  a  screw-plug  attachment. 


Montreal  Electrical  Luncheon 

The  following  are  the  future  speakers  so  far  arranged  for 
the  Montreal  electrical  luncheons:  .\pril  11,  Dr.  Mullally. 
"The  Place  of  the  Medical  Profession  in  Modern  Industry": 
April  18,  Mr.  H.  E.  Plowe,  Arthur  D.  Little  Company.  "Na- 
tural Resources  Survey";  April  35,  Mr.  Tremblay,  chief  of  the 
Montreal  Fire  Brigade;  May  16,  Mr.  M.  J.  Gorman,  United 
States  emigration  officer:  May  Mr.  J.  Pitblado,  "Stock 
Exchange  Operations." 
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Good  Suggestion  from  Saskatoon 

Saskatoon,  Sask.,  March  29.  1017. 

Editor  Electrical  News: 

Dear  Sir, — On' reading  the  "Help  Wanted"  columns  of 
the  daily  newspapers  one  notes  how  often  the  sanie  people 
have  to  advertise  for  domestic  servants.  It  seems  to' me  that 
these  advertisements  should  give  the  enterprising  dealer  a 
pretty  good  "lead"  as  to  prospects  for  electrical  apparatus. 

The  following  letter  might  be  used  to  advantage: 

Dear  Madam, — You  know  how  heartbreaking 
the  domestic  servant  problem  is;  how  difficult  it 
is  to  get  and  to  keep  a  reliable  girl. 

Have  you  ever  considered  electricity  as  a  sub- 
stitute 

You  can  have  your  washing,  your  ironing,  and 
your  carpet  sweeping,  your  cooking,  your  baking, 
even  your  sewing,  done  by  electricity.  There  are 
on  the  market  electrical  machines  for  washing- 
dishes,  cleaning  knives,  and  polishing  boots.  Al- 
most anything  you  could  expect  a  servant  to  do 
can  be  done  by  electricity. 

Electricity  never  gruml)les,  it  is  always  avail- 
able, is  never  sick,  never  asks  for  a  night  of¥,  is 
equal  to  the  most  exacting  demands  without  any 
reduction  in  its  efficiency;  it  never  asks  for  a 
"raise" — in  fact,  the  more  you  use  it  the  cheaper 
it  becomes;  it  never  fails  in  an  emergency.  "When 
the  house  has  been  wired  for  electricity  the  foun- 
dation of  solid  comfort  has  been  laid."  . 

May  we  send  a  representative  to  look  over  the 
situation  and  suggest  to  you  how  you  may  use 
more  electricity  to  advantage? 

Yours  truly. 


The  electrical  department  in  Saskatoon  is  co-operating 
with  the  local  dealers  in  a  campaign  to  encourage  the  use  of 
electricity  for  household  purposes.  The  rate  in  Saskatoon  for 
this  class  of  service  is  2%c  per  kw.  hour. 

Yours  truly, 

T.  G.  Mcintosh. 


Bell  Telephone  Service 

The  Bell  Telepiione  L'om])any  are  distributing  a  little 
folder,  entitled  "About  Ourselves,"  signed  by  the  general 
manager,  C  V.  Sise,  Jr.,  and  addressed  to  the  officers  and 
cmi)loyees  of  the  company.  The  folder  lays  particular  stress 
on  the  importance  of  efficient  and  courteous  serx'ice.  It  also 
contains  interesting  ligures  regarding  the  gniwth.  investment,^ 
and  present  i)r()i)ortioiis-  of  this  great  comi>an>'.  We  reiirn- 
duce  extracts: 

"I'icll  service  can  remain  'the  standard  of  the  world'  only 
so  long  as  each  of  us  as  employees  strives  honestly  to  make 
it  not  only  an  efficient  service,  but  a  courteous  and  cordial 
one. 

"There  is  an  insistent  demand  ff)r  courtesy,  for  kindli- 
ness, in  ))ublic  service  to-day.  and  that  demand  must  he  met. 

"Our  service  to  the  comiiany  should  also  l)e  an  intelli- 
.gent  one — we  should  all  of  us  be  familiar,  not  ()nl^■  with  the 
company's  general  rules  and  regulations,  but  with  the  main 
facts  of  its  business  and  hs  po.sition  in  the  life  of  tiie  com- 
munity. 

"l'"rom  the  annual  statement  for  the  year  191(1,  issued  a 
few  days  ago,  and  from  other  sources,  we  learn  that: 

"The  Hell  .Telephone  Company  of  Canada  began  oi)era- 
lions  in  IHSO.    It  is,  therefore,  37  years  old. 

"Our  territory  stretches  from  Quebec  City  on  the  east  to 
VX'indsor  and  .Sault  Ste.  Marie  on  the  west.  api)roximately 
uno  miles. 

"Our  total  investment  in  buildin.gs,  plant,  and  material  is 
$:t8.844,5!)8.();).  The  net  revenue  earned  on  total  investment 
has  never  exceeded  10.8  per  cent.,  and  the  average  has  been 


T.l  per  cent.,  a  moderate  return  to  attract  new  capital,  but 
with  no  lure  for  the  speculator. 

"On  December  .31st  last  we  had  in  service  261,899  sub- 
scribers" stations. 

"Our  long  distance  system  comprises  77,599  miles  of 
wire  on  9, nil  miles  of  poles,  and  4,740  miles  of  wire  in  under- 
ground and  submarine  cables. 

"There  are  812,918  miles  of  wire,  all  told,  in  service,  and 
of  this  total  470,998  miles,  or  about  59  per  cent.,  is  under- 
ground. 

"In  45  cities  and  towns  the  company  owns  the  buildings 
it  occupies.  Our  buildings  number  98,  and  represent  a  value, 
with  the  land  they  rest  on,  of  $3,785,805. 

"Employees  of  the  company  number  8,698 — 36  per  cent, 
male  and  64  per  cent,  female —  and  the  annual  pay  roll  totals 
$4,920,000. 

"We  have  arrangements  for  interchange  of  business  wit' 
641  independent  connecting-  companies,  serving  87,997  sub- 
scribers, mostly  residents  of  rural  communities. 

"The  average  daily  connections  on  our  lines  total 
2,074,769. 

"Our  business  is  a  big  one,  touching  the  lives  of  hun- 
dreds of  thousands  e\-ery  day.  Its  very  bigness  means  that 
the  obligation  on  each  of  us  is  a  heavy  one — the  obligation  to 
see  that  our  subscribers  receive  an  alert,  efficient  service,  ren- 
dered with  all  courtesy  and  consideration." 


How-I-Did-It? 

"How-I-Did-It"  is  a  bright  little  monthly  sales  magazine 
distributed  by  the  Westinghouse  Larnp  Company.  It  con- 
sists chiefly  of  little  storiettes  written  by  lanip  salesmen  de- 
scribing- their  experiences  in  placing-  orders.  One  of  the  best 
in  the  last  issue  explains  how  a  prospect  with  a  combination 
gas  and  electric  system  was  led  to  install  electricity  through- 
out. We  reproduce  it  herewith.  It  was  written  by  R.  B. 
Alexander,  illuminating-  engineer  of  the  Texas  Power  and 
Light  Company,  and  was  awarded  the  first  prize  of  fifteen 
dollars; 

Sales  Strategy  Plus  Actual  Figures 

Mr.  Prospect  owned  and  personally  managed  a  ladies' 
n-iedium-sized  furnishing  store,  which  was  lighted  by  means 
of  five  four-mantle  gasoline  fixtures  fed  from  a  gasoline 
plant  in  the  rear  of  the  store.  The  installation  was  approved 
by  the  city  fire  marshal,  and  the  insurance  rate  was  not 
higher  than  it  would  have  been  had  he  been  using  electricity. 

Electric  lights  were  used  in  the  show  windows  and  over 
the  entrance,  as  well  as  in  the  office  and  in  two  emergency 
fixtures,  one  with  100  watt  Mazda  H  lamps,  the  other  with 
one  60  watt  Mazda  R. 

On  my  lirst  two  \isits  I  merely  talked  along  general 
lines,  and  didn't  get  very  far  along  towards  convincing  Mr. 
Prospect  that  electricity  alone  would  be  lietter  and  cheaper 
in  his  store  than  gasoline  and  electricity  combined. 

In  thinking-  over  the  results  of  these  two  interviews  I 
came  t.i  the  rt  alization  that  I  had  been  doing' all  the  talking, 
and  that  I  really  had  received  no  direct  statement  from  my 
prospect  as  to  what  his  ideas  of  electric  lighting  were.  So  I 
decided  to  change  my  tactics,  and  went  around  to  the  store  J 
for  the  third  time.  i 

When  1  entered  I  was  surprised  to  see  a  500-watt  Mazda  j 
C  lam|)  in  an  anli(|ualed  oi)en  fixture  hung  right  in  the  centre  1 
of  the  store.    1  congratulated  Mr.  Prospect  on  his  addition,] 
but  told  him  that  it  was  not  a  proper  installation,  inasmuch  J 
as  the  reflector  was  too  flat  and  was  allowing  too  much  of 
the  light  to  escape  to  the  side  walls,  to  say  nothing  of  the 
very  objectionable  glare  that  met  your  eye  at  any  an.gle  you 
liapi)eiied  to  look. 

Saved  Him  Money 

I  i)layed  a  trump  card  when  I  told  him  that  the  addition 
ol  that  lamp,  together  with  the  change  (recently  made)  from 


\l)ril  ir>,  l!MT 

(lO-watt  Mazda  15  to  100-watt  Mazda  L'-:i  (daylight)  lamps 
in  his  windows  entitled  him  to  a  lower  rate,  and  that  1  wanted 
In  re-lignre  his  bill  for  the  month  just  passed.  He  readily 
consented  to  this,  and  1  had  our  chief  clerk  render  him  a 
new  hill  that  effected  a  saving-  of  several  dollars. 

1  let  this  incident  "soak  in"  for  three  weeks  and  then  1 
went  around  with  my  new  line  of  attack.  1  decided  that  the 
only  procedure  was  to  ask  pointed  questions  from  the  jump 
and  get  Mr.  Prospect  to  express  himself  explicitly  so  I  could 
take  his  statements  and  turn  them  into  arguments  in  my 
favor. 

"Mr.  Prospect,  why  can't  we  give  you  an  up-to-date  elec- 
tric installation  here  in  your  store  "  That  was  my  hrst  ,gun, 
and  it  had  the  very  result  that  I  was  after.  He  liked  the  gaso- 
line lighting:  it  didn't  worry  him,  as  he  had  one  of  the  clerks 
look  after  it.  making  the  replacements  of  mantles,  etc.:  it  was 
cheaper  than  electricity  (his  gasoline  hill  for  the  month  was 
.$8),  and  the  only  thing  against  it  was  the  slight  inconven- 
ience of  using  it.  As  for  the  cleanliness  and  air  conditions 
about  which  1  s])oke.  he  had  his  doubts. 

1  felt  pretty  sure  that  he  had  played  into  my  hand  when 
he  introduced  the  subject  of  economy,  but  I  wanted  to  he 
certain  of  my  ground:  so,  after  a  few  irrelevant  remarks  about 
business  and  the  weather,  I  left  and  made  a  bee-line  for  my 
office. 

The  Final  Attack 

I'Vom  one  of  my  young 'friends  who  worked  for  a  clothier 
whose  store  we  had  changed  over  a  year  or  so  past  1  had 
learned  that  their  mantle  bills  had  averaged  about  three  dol- 
lars a  month  and  that  the  ceiling  had  to  be  re-decorated 
(conservative^')  once  every  two  years.  I  figured  that  this 
cost  could,  with  fairness,  be  reckoned  at  an  average  of  .$2.50 
per  month  ($60  for  the  job  each  two  years).  I  then  ascer- 
tained from  our  books  that  the  prospect's  electric  bill  for 
December  totalled  .$38.56.  1  compiled  these  figures,  and  in  a 
week  or  ten  days  went  after  him  again,  "armed  to  the  teeth" 
and  with  the  determination  to  open  fire  with  a  "slap-bang" 
question  that  would  lead  him  out. 

"Mr.  Prospect,  all  things  being  equal,  wouldn't  you  pre- 
fer electric  lighting  to  your  present  gasoline  system?" 

He  admitted  that  he  would. 

"If  1  can  prove  to  you  that  things  are  more  than  equal 
and  that  I  can  give  you  a  well-lighted  store  at  a  cost  for  cur- 
rent that  will  save  enough  over  your  present  system  to  pay 
for  an  installation  of  handsome  fixtures  in  from  two  to  three 
years,  are  you  ready  to  sign?" 

He  wanted  to  be  shown,  so  I  produced  the  final  gunshot: 

Electric  light  bill  for  December   $38.,'i6 

New  mantles    ^-00 

Man's  time  for  replacements  and  cleaning.  .'!.00 

To  re-decorating    3.50 

Gasoline    S.OO 


Total   

"So  you  see,  Mr.  Prospect,  your  combination  system  of 
illumination  cost  you  $45.06  for  December. 

"Now,  I  have  here  the  current  bills  of  Mr.  Smith  and 
Mr.  Jones  for  the  month  of  December  for  the  past  three 
years,  and  they  average  about  $38  per  month,  as  you  see,  $T 
less  than  yours.  These  men,  as  you  know,  have  stores  requir- 
ing just  about  as  much  light  as  yours,  with  windows  about 
the  same  size.  The  system  I  have  planned  for  you  will  be 
practically  the  same  as  the  installations  in  these  two  stores, 
and,  as  your  businesses  are  similar,  you  can  expect  a  nunil)er 
of  lighting  hours  fairly  close  to  theirs.  You  will  save  $7  i^er 
month,  or,  to  be  very  conservative,  $5  a  month.  That's  $60 
a  year,  or  $120  in  two  years.  1  can  put  in  a  first-class  instal- 
lation for  less  than  that.  Or,  taking  it  from  a  purely  business 
point  of  view,  your  investment  of  $120  in  this  system  wdl 
draw  50  per  cent,  interest.    Will  you  sign?" 

That's  the  end  of  the  story.    He  would  have  signed  a 
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contract  to  put  a  battery  of  llood-lights  in  the  sky  t(j  take  the' 
place  of  the  moon  on  dark  nights.  \Vc  put  the  500-watt 
Mazda  C  lamjis  in  the  last  of  five  fixtures  provided  and  three 
:i()0-watt  Mazda  (  lamps  in  the  fithers.  using  large  open, 
heavy  density  opal  glass  reflectors  on  4-focjf  chains.  His 
store  is  weH  lighted,  and  to  show  him  that  there  were  no 
hard  feelings,  we  took  the  old  gasoline  li.Ktures  off  the  ceiling 
and  stored  them  free  of  charge. 


The  Street  Lamp  of  the  Future 

The  "man  on  the  street"  has  become  so  accustomed  in 
recent  years  to  periodic  revolutionary  developments  in  elec- 
tric lighting  that  it  is  difficult  to  make  him  see  that  we  have 
now  reached  a  stage  where  .great  improvements  in  efficiency 
are  improbable  and,  indeed.  impf)ssible.  For  example,  we 
have  seen  the  efficiency  of  the  incandescent  lamp  grow  from 
three  and  one-half  watts  to  one-half  watt  (or  less),  per 
candle,  and  even  this  degree  of  efficiency  is  improved  upon 
in  the  arc  lamp.  The  trend  <>i  the  future  is  noted  in  an 
article  recently  presented  by  Mr.  W.  P.  Hurley  before  the 
N.  E.  L.  A.,  and  the  followin.g  extracts,  having  a  direct  bear- 
on  this  subject,  are  interesting: — 

The  Trend  of  the  Future 

Developments  in  the  efficiency  of  light  units  in  the  re- 
cent past  has  been  so  great  that  it  is  not  to  be  reasonably 
expected  this  can  continue  indefinitely.  In  this  connection, 
it  should  be  particularly  noted  that  comparatively  little  in 
this  report  was  accomplished  between  the  first  development 
of  the  arc  and  incandescent  lamps  in  the  period  of  1875  to 
1880,  and  the  year  1906  before  the  advance  of  the  tungsten 
filament  and  the  flame  arc  lamp.  The  future  possibilities  are. 
of  course,  of  two  kinds — physical  and  chemical.  From  a 
physical  standpoint,  the  temperature  is  the  controlling  fac- 
tor and  this  apparently  is  near  the  limit.  In  arc  lamps,  the 
recent  developments  have  taken  advantage  particularly  of 
selective  radiation — i.e.,  of  chemical  properties  giving  higher 
luminosity  when  heated  than  their  incandescent  temperature 
would  warrant  us  in  expecting.  It  is  undoubtedly  true  that 
this  limit  has  not  been  reached,  particularly  as  to  the  flame 
carbon  arc  lamps.  The  flame  carbon  arc  lamps  are,  how- 
ever, at  the  present  time,  handicapped  hy  the  fact  that  it  has 
so  far  been  impossible  to  obtain  their  high  efficiencies  in 
any  but  comparatively  large  candle  power  units.  This 
naturally  limits  their  commercial  utility.  The  lamps  using 
magnetic  electrodes,  have  as  yet  been  considerably  inferior 
to  the  flame  arcs  for  the  very  high  candle  power  large  units. 

.Field  Becoming  More  Clearly  Defined 

Consideration  of  these  developments  and  the  present 
status  of  the  arc  and  incandescent  lamp  leads  us  to  believe 
that  there  is  a  field  for  both  types  of  illuminants  which  will 
become  more  clearly  defined  as  their  advantages  and  re- 
quirements are  more  commonly  known.  The  arc  lamp  effici- 
ency for  large  units  is  unequaled.  In  common,  however, 
with  any  more  or  less  intricate  mechanism,  it  requires  the 
care  of  trained  men  to  obtain  the  highest  utility.  This  is 
impracticable  where  operatin.g  conditions  arc  not  such  as 
to  permit  of  the  retaining  of  such  men. 

The  incandescent  lamps  are  unparalleled  for  service 
where  small  units  arc  required,  or  for  installation  depend- 
ing upon  the  services  of  men  devoting  the  major  portion  of 
their  time  to  other  work  or  without  mechanical  experience. 
In  large  units,  their  renewal  cost  undoubtedly  is  greater  than 
the  maintenance  cost  of  the  modern  arc  lamp,  but  this  alone 
is  not  the  criterion. 

The  development  of  auxiliary  fixtures  and  control  equip- 
ment has  necessarily  .  shown  a  corresponding  change.  Tlie 
use  of  series  systems  must  extend  .greatly  as  the  relatively 
increased  efficiency  of  series  incandescent  lamps,  as  well  as 
the  ease  of  their  control  becomes  better  known. 
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Characteristics  of  Frequency  Changers 

With  Special  Referenceiito  the  Induction  and  Synchronous  Types — Discussion 

of  Questions  Involved  in  Their  Use 

By  R.  Townend,  Assoc.  Mem.  I.E.E.* 


Very  little  appears  to  have  been  written  in  this  country 
on  the  subject  of  frequency  changers,  and  as  this  type  of 
machine  will  doubtless  receive  more-  consideration  in  the 
future  than  has  hitherto  been  the  case — in  view  of  the 
interest  now  being  taken  in  the  question  of  the  linking  up 
of  power  stations — a  consideration  of  the  various  points  con- 
nected with  the  use  of  frequency  changers  may  be  of  inter- 
est to  the  members  of  the  Institution. 

It  is  not  proposed  in  this  paper  to  consider  the  problems 
connected  with  the  use  of  frequency  changers  for  the  pur- 
pose of  linking  up  power  stations,  as  this  has  been  done  by 
a  paper  recently  read  before  the  Institution,  but  to  consider 
the  questions  involved  in  the  use  of  frequency  changers  as 
electrical  machines. 

Frequency  changers  may  be  divided  broadly  into  three 
classes: — 

(1)  Where  the  electrical  energy  is  converted  electro- 
magnetically  from  one  frequency  to  the  other  (by 
transformer  action). 

(2)  Where  part  of  the  energy  is  converted  electro-mag- 
netically  and  the  remainder  converted  into  mech- 
anical energy,  and  then,  in  some  cases,  back  again 
into  electrical  energy. 

(3)  Where  the  energy  is  converted  into  mechanical 
energy,  and  then  again  into  electrical  energy. 

The  first  of  these  types  has  been  described  in  a  paper 
read  before  tlie  Institution,  but,  as  the  only  ratio  of  frequency 
conversion  obtainable  is  1  to  3  (or  multiples  of  this  value) 
its  scope  is  limited.  It  is  to  the  second  and  particularly  the 
third  type  that  the  author  proposes  to  limit  this  paper. 

The  second  type  usually  takes  the  form  of  an  induction 
motor  mechanically  coupled  to  some  form  of  driving  motor. 
If  an  electromotive  force  having  a  certain  frequency  is  ap- 
plied to  the  stator  terminals  of  a  slip-ring  induction  motor, 
the  rotor  of  which  is  fixed  so  that  it  cannot  rotate,  the  motor 
operates  as  a  transformer,  the  slip-ring  voltage  being  deter- 
mined by  the  ratio  of  the  number  of  turns  in  the  stator  and 
rotor  windings,  and  its  frequency  being  the  same  as  that  of 
the  stator  supply.  If  the  rotor  is  allowed  to  rotate,  its  speed 
being  held  constant  at  any  desired  value,  either  by  friction 
lirake  or  by  coupling  if  to  a  geacrator,  the  rotor  frequency  is 
reduced  and  is  equal  to 

(Synchronous  r.p.m.  —  Operating  r.p.m. 

Stator  frequency  X   

.Synchronous  r.p.m. 

If  the  rotor  is  rotated  by  means  of  a  driving  motor  in 
the  opposite  direction  to  which  it  normally  tends  to  rotate, 
the  rotor  frequency  is  increased,  and  is  equal  to 

(Synchronous  r.p.m.  -\-  Operating  r.p.m.) 

.Stator  frequency  X  . 

Synchronous  r.p.m. 

If  we  take  the  case  of  a  supply  frequency  of  25  cycles, 
and  the  rotor  is  rotated  at  140  per  cent,  of  synchronous 
speed  in  the  opposite  direction  to  which  it  normally  tends 
to  rotate,  the  rotor  frequency  is  23  +  1.4  X  25  =  60  cycles, 
and  of  the  energy  taken  from  the  rotor  35/60ths  is  converted 
by  the  transformer  action  and  .'i5/C0ths  by  generator  action, 
the  driving  motor  supplying  the  power  for  the  latter  portion. 

If  the  rotor  were  allowed  to  rotate  at  half  synchronous 
speed  in  its  normal  direction,  and  neglecting -the  losses  in 
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the  machine,  of  the  power  supplied  to  the  stator  50  per  cent, 
would  be  given  out  of  the  rotor  at  half  the  stator  frequency, 
and  50  per  cent,  would  be  given  out  mechanically  to  the 
direct-coupled  machine  which  now  operates  as  a  generator. 

With  this  arrangement  it  is  therefore  possible,  by  using 
a  variable-speed  driving  motor,  .  to  obtain  any  frequency 
from  zero  to  a  value  limited  by  the  maximum  safe  running 
speed  of  the  induction  motor. 

Such  a  machine  appears  at  first  sight  to  be.  an  almost 
ideal  frequency  changer,  but  it  has  the  great  disadvantage 
of  a  very  poor  inherent  voltage  regulation— the  generated 
voltage  falling  rapidly  with  an  increase  in  load,  particularly 
at  low  power  factor  (due  to  the  large  magnetic  leakage  be- 
tween the  stator  and  rotor  windings)— and  in  order  to  main- 
tain a  constant  voltage  across  the  secondary  terminals  of  the 
machine  some  form  of  regulating  transformer  with  automatic 
regulator  is  necessary. 

The  machine  being  of  the  induction  type  takes  a  lagging 
current  from  the  supply  mains,  but  this  can  be  overcome 
(provided  no  variation  in  the  ratio  of  frequency  transforma- 
tion is  required)  by  making  the  auxiliary  driving  motor  of 
the  synchronous  type  and  running  it  over-excited  with  a 
leading  power  factor  sufficient  to  counteract  the  lagging  cur- 
rent taken  by  the  induction  machine. 

Its  bad  inherent  voltage  regulation  has  prevented  this 
type  of  machine  from  being  used  commercially  to  any  extent, 
but  it  is  certainly  a  very  useful  form  of  frequency  changer 
for  experimental  or  testing  purposes  where  high-frequency 
power  is  occasionally  required  and  the  question  of  voltage 
regulation  is  of  little  importance. 

The  third  type  of  frequency  changer  consists  of  an  alter- 
.lating-current  motor  driving  a  synchronous  alternating-cur- 
i-ent  generator.  The  motor  may  be  either  of  the  induction 
or  the  synchronous  type,  the  former  giving  what  we  will 
call  the  induction  frequency  changer,  and  the  latter  the  syn- 
chronous frequency  changer.  The  generator  may  be  of  the 
induction  type,  but  this  is  very  seldom  adopted  owing  to  the 
well-known  disadvantages  of  generators  of  this  type. 

As  the  motor  and  generator  are  not  electrically  connected 
together,  each  machine  can  be  designed  for  any  desired  volt- 
age and  number  of  phases,  so  effecting  a  change  in  both 
voltage  and  number  of  phases,  in  addition  to  the  change  in 
frequency,  if  this  should  be  required.  It  is  thus  possible 
to  obtain  single-phase  power  at  a  low  frequency  for  traction 
work  from  a  polyphase  high-frequency  supply  without  un- 
balancing the  latter.  Also  by  controlling  the  generator  volt- 
age by  means  of  an  automatic  regulator,  its  pressure  can 
be  maintained  constant  independent  of  variations  in  eitlut 
(he  voltage  or  frequency  of  the  supply. 

Maximum  Speed  of  Operation 

The  number  of  poles  on  the  motor  and  the  generator 
must  have  the  same  ratio  as  the  motor  and  generator  fre- 
quencies (neglecting  the  slip  in  the  case  of  the  induction 
frequency  changer),  and  this,  of  course,  determines  the 
maximum  speed  for  which  the  set  can  be  designed.  Thus 
a  set  converting  from  25  to  50  periods  may  have  a  2-polc 
motor  and  a  4-pole ' generator,  giving  an  operating  speed 
of  1,500  r.p.m.,  whereas  a  set  converting  from  25  to-  60 
periods  has  a  maximum  speed  of  300  r.p.m.,  corresponding 
to  a  10-pole  motor  and  a  24-pole  generator.  If,  however,  it 
IS  permissible  to  lower  the  25-period  supply  to  24^  periods. 
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and  raise  the  GO-period  supply  to  6154  periods,  a  speed  of 
735  r.p.m.  could  be  adopted  corresponding  to  a  4-pole  motor 
and  a  10-pole  generator. 

In  the  case  of  the  induction  frequency  changer,  the  ratio 
of  the  two  frequencies  varies  to  a  small  extent  with  the 
load,  due  to  the  varying  slip  of  the  induction  motor,  and  with 
the  number  of  poles  just  mentioned  an  exact  conversion  ratio 
of  25  to  60  periods  would  be  obtained  at  a  load  corresponding 
to  a  motor  slip  of  4  per  cent. 

Characteristics  of  Induction  and  Synchronous  Frequency 
Changers 

The  question  of  whether  to  adopt  induction  or  syn- 
chronous motors  depends  upon  the  conditions  governing 
each  case.  If  it  is  essential  that  the  ratios  of  the  frequencies 
should  be  constant  at  all  loads,  that  the  power  factor  of  the 
motor  should  be  under  the  control  of  the  operator,  or  that 
the  set  shoul^i  be  perfectly  reversible  (by  perfectly  reversible 
is  meant  that  the  motor  will  operate  as  a  generator  without 
requiring  synchronous  machines  in  parallel  with  it),  it  is 
necessary  to  adopt  synchronous  frequency  changers.  Where 
these  requirements  do  not  apply,  the  induction  set  has  ad- 
vantages, particularly  from  the  point  of  view  of  the  operator, 
as  the  paralleling  of,  and  load  distribution  between,  induc- 
tion frequency  changers  are  usually  simpler  than  is  the  case 
with  synchronous  sets. 

Where  two  stations  have  to  be  coupled  by  means  of  fre- 
quency changers,  it  may  be  preferable  under  certain  condi- 
tions to  use  induction  sets,  as  they  form  a  connecting  link 
having  the  nature  of  a  slipping  clutch,  whereas  synchron- 
ous sets  liave  the  characteristic  of  a  rigid  coupling. 

Induction  Frequency  Changers 

The  motor  of  an  induction  frequency  changer  may  be  of 
either  the  squirrel-cage  or  the  slip-ring  type;  but  where  in- 
duction frequency  changers  have  to  operate  in  parallel,  the 
slip-ring  type  is  preferable. 

Starting. — Starting  is  effected  in  the  manner  ordinarily 
adopted  for  induction  motors;  if  of  the  squirrel-cage  type, 
a  low  voltage  is  switched  on  to  the  stator  terminals,  and 
when  full  speed  is  reached  the  starting  switch  is  thrown 
over  to  the  full- voltage  position;  with  this  arrangement  the 
starting  current  in  the  line  will  be  approximately  100  to 
150  per  cent,  of  normal  full-load  current.  In  the  case  of 
the  slip-ring  motor,  normal  voltage  is  applied  to  the  stator 
terminals,  and  the  resistance  connected  across  the  rotor  slip- 
rings  is  gradually  cut  out  as  the  motor  speeds  up.  With  this 
type  of  motor,  the  starting- current  will  be  approximately  30 
to  50  per  cent,  of  normal  full-load  current. 

Synchronizing. — Where  induction  frequency  changers 
have  to  operate  in  parallel,  the  slip-ring  type  of  motor  is 
preferable,  as  it  enables  the  generator  to  be  synchronized 
more  easily. 

Considering  the  case  where  a  frequency  changer  running 
on  no  load  has  to  be  paralleled  with  a  similar  set  carrying 
full  load,  owing  to  the  slip  of  the  induction  motor  varying 
directly  with  the  load,  the  incoming  set  will  be  running  at  a 
higher  speed  than  the  loaded  set,  and  in  order  that  the 
generators  may  be  safely  paralleled  it  becomes  necessary  to 
increase  the  no-load  slip  of  the  incoming  set  to  a  value  ap- 
proximately the  same  as  that  of  the  loaded  set.  If  the  fully- 
loaded  machine  has  a  slip  of  3  per  cent,  the  incoming  machine 
will  have  a  slip  of  approximately  0.2  per  cent,  (assuming 
the  resistance  of  the  rotor  circuits  to  be  the  same  in  each 
case),  and  if  the  generators  have  a  frequency  of  50,  a  syn- 
chroscope connected  to  the  two  generators  will  make  a  com- 
plete revolution  in  0.71  second,  under  which  condition  safe 
paralleling  is  an  impossibility.  It  is  therefore  necessary  to 
mcrease  the  slip  of  the  incoming  machine  liofore  the  paral- 
leling can  be  effected. 

This  increased  slip  may  be  obtained  cither  by  artificially 


loading  the  incoming  set,  or  by  increasing  the  resistance  of 
the  rotor  circuits  of  the  motor.    If  the  motor  is  of  the  , 
squirrel-cage  type,  its  rotor  resistance  is  fixed,  and  it  is  there- 
fore necessary  to  adopt  the  first  method  in  order  to  obtain 
the  desired  slip. 

In  the  case  of  the  slip-ring  motor,  the  second  method  can 
be  adopted,  and  is  obviously  more  desirable  than  having 
artificially  to  load  the  machine.  It  should  be  noted,  how- 
ever, that  as  the  motor  is  running  on  practically  no  load, 
the  resistance  required  in  the  rotor  circuit  is  considerably 
higher  than  is  usually  supplied  for  starting  the  set. 

An  alternative  method  which  is  frequently  adopted  when 
paralleling  induction  frequency  changers  is  to  allow  the 
incoming  machine  to  run  up  to  full  speed,  and  when  the 
generator  is  giving  its  correct  voltage,  power  is  cut  off  from 
the  motor,  and  the  generators  paralleled  at  the  instant  the 
frequency  of  the  incoming  generator  falls  to  that  of  the 
loaded  machine. 

Load  distribution. — When  two  or  more  sets  are  operat- 
ing in  parallel  the  load  taken  by  each  will  depend  upon  the 
full-load  slip  of  the  different  motors,  and  if  a  distribution 
proportional  to  their  relative  capacities  is  desired,  each 
motor  must  have  the  same  percentage  slip  at  full  load. 

With  slip-ring  motors  this  can  be  obtained  by  m-eans  of 
the  external  resistance  in  the  rotor  circuit,  but  as  this  pre- 
cludes the  use  of  brush-lifting  and  short-circuiting  gear,  it 
is  desirable  that  the  motors  should  be  designed  to  have  the 
correct  slip  with  the  slip-rings  short-circuited. 

With  slip-ring  motors,  the  load  can  be  distributed  as 
desired  between  the  different  sets,  but  with  squirrel-cage 
motors  this  cannot  be  achieved,  as  each  set  must  carry 
a  definite  proportion  of  the  total  load,  dependent  upon  its 
,slip  at  full  load. 

Reversibility. — The  induction  frequency  changer  can 
trans-mit  power  in  the  reverse  direction,  i.e.,  with  the  induc- 
tion machine  running  as  a  generator,  provided  there  are 
synchronous  machines  running  in  parallel  with  it,  having 
a  capacity  large  enough  to  supply  not  only  the  wattless 
current  required  to  magnetize  the  induction  machine,  but 
also  the  wattless  component  of  the  total  load  on  both  the 
induction  and  synchronous  machines. 

When  operating  as  a  generator,  the  induction  machine 
must  run  above  the  synchronous  speed,  and  as  in  the  case 
when  motoring,  the  slip  varies  with  the  load,  equal  slips 
above  and  below  the  synchronous  speed  corresponding  to 
equal  outputs  as  generator  and  motor  respectively. 

In  order  to  obtain  the  advantages  of  the  induction  fre- 
quency changer,  and  at  the  same  time  to  obtain  perfect 
reversibility,  two  induction  sets  may  be  used;  one  set  having 
a  low-frequency  induction  machine  coupled  to  a  high-fre- 
quency synchronous  machine,  and  the  other  a  high-frequency 
induction  machine  coupled  to  a  low-frequency  synchronous 
machine.  A  pair  of  frequency  changers  of  this  type  has  been 
installed  in  South  Wales  to  link  up  two  stations  generating 
at  frequencies  of  40  and  50  periods.  The  stations  were  of  a 
capacity  sufficiently  large  to  make  the  adoption  of  synchron- 
ous sets  undesirable,  but  it  was  necessary  that  the  frequency 
changers  should  be  able  to  operate  in  the  case  of  either 
station,  being  unable  to  supply  power.  One  set  consists  of  a 
10-pole  synchronous  machine  coupled  to  an  8-pole  induction 
machine,  and  the  other  set  of  a  10-pole  induction  machine 
coupled  to  an  8-pole  synchronous  machine.  The  combined 
output  of  the  two  sets  is  1,000  kw.,  the  k.v.a.  output  being 
limited  by  the  k.v.a.  capacity  of  the  synchronous  machines, 
owing  to  the  synchronous  generator  having  to  supply  the 
magnetizing  current  of  the  induction  generator  in  parallel 
with  it,  and  also  the  wattless  component  of  the  combined 
output  of  the  iwo  machines. 

Tho  induction  inachines  were  adjusted  by  means  of  rotor 
resistances  to  have  the  same  slip  at  equal  loads,  and  the 
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iwo  sets  tlieii  worked  perfectly  well  in  parallel,  automatically 
supplyinij  load  to  cither  system  as  occasion  demanded. 

Synchronous  Frequency  Changers 

The  study  of  the  operation  of  synchronous  frequency 
changers  is  considerablj'  more  interesting  than  "that  of  the 
induction  type;  the  starting  and  synchronizing-  is  a  more 
complex  proposition,  and  the  distribution  of  load  between 
frequency  changers  operating  in  parallel  may  be  a  matter 
of  some  difficulty. 

Synchronizing. — When  the  motors  of  two  identical  syn- 
chronous frequency  changers  are  running  in  parallel,  the  gen- 
erator voltages  will  not  necessarily  lie  in  synchronism,  even 
assuming  both  sets  to  be  running  light. 

We  will   consider  the  case  of  two  identical  frequency 


N 
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Fig.  1 

changers  .\  and  B  con\'erting  from  .50  to  2.")  periods,  the 
motors  liaving  H  poles  and  the  generators  4  poles.  A  is 
running  nn  no  load,  and  it  is  required  to  connect  B  in 
parallel  with  ;\  on  both  the  .5()-period  and  2.")-i)eriod  ends. 

Fig.  1  sliows  diagrammatically  the  positions  of  the  poles 
on  the  motor  and  generator,  the  radial  lines  inside  the  circle 
representing  the  centres  of  the  motor  poles  and  the  radial 
lines  outside  the  circle  representing  the  centres  of  the  gen- 
erator poles. 

■When  tlie  twri  motors  are  in  synchronism,  the  N  pole  1 
of  motor  B  can  occujjy  four  positions  with  respect  to  the 
N  pole  1  of  motor  ,A.  viz.,  positions  1.  3,  5.  and  7.  but  in 
f)nly  two  of  these  positions.  1  and  5.  will  a  N  pole  of 
generatoK  B  occupy  the  same  relative  position  as  a  N  pole 
of  generator  A.  That  is  to  say,  with  the  motor  poie  1  in 
l)ositions  1  and  ."),  the  .generator  voltages  will  be  in  piiase. 
but  with  i)ositinns  li  and  7   the  .generator  v(dtages  will  be 

degs.  out  f)f  ])hase.  It  is  therefore  seen  that  v,'ith  the 
ratio  (>f  frequency  cotiversion  under  consideration  the 
probability  of  obtaining  synchronism  between  the  generators 
when  the  motors  are  in  |)base  is  1  to  2. 

If  it  is  found  that  the  genrator  v<  ill  ages  are  180  (legs, 
out  of  |)hase  when  the  motors  are  in  synchronism,  this  can 
be  corrected  by  reversing  the  excitation  of  one  generator. 
If  the  excitation  of  one  motor  be  reversed,  it  will  be  impos- 
sible to  synchronize  the  generatf)rs,  as  their  voltages  will 
be  90  degs.  out  ol  piiase. 

If  the  2.5-period  machines  are  synchronized  lir;,t.  it  will 
be  seen  that  the  .')0-period  machine  voltages  musi  bi-  in 
piiase  every  time. 

Jf  we  consider  the  case  (jf  some  other  rati(j  of  frequency 
transformation,  say  'l^>  to  (iO  periods,  tiie  prol)ability  of  ob- 
taining correct  synchronism  of  both  motors  and  generators  is 
considerably  reduced.  With  this  case  the  minimum  number 
of  poles  iin   the   motor  and  generator  arc    10  and  and 


Fig.  3  shows  the  relative  position  of  the  centre  lines  of  the 
poles  of  the  two  machines.  When  the  motors  are  in  phase, 
pole  1  of  motor  B  can  occupy  positions  1,  3,  5,  7,  or  9  with 
respect  to  pole  1  of  motor  A,  but  only  in  the  case  of  position 
1  will  the  generator  voltages  be  in  phase.  We  thus  obtain  - 
one  chance  in  five  of  obtaining  correct  synchronism  of  the 
generators. 

If  the  00-period  machines  be  paralleled  first,  the  chance 
of  obtaining  correct  synchronism  is  1  in  12,  which  may  be 
increased  to  1  in  6  if  the  25-period  machines  are  fitted  with  4 
a  field-reversing  switch.  i 

It  will  be  found  that  the  chance  of  obtaining  corrects 
synchronism  is  always  greater  if  the  low-frequency  machinesJj 
are  synchronized  before  the  high-frequency  machines,  but,  as, 2 
already  pointed  out,  when  a  set'  has  to  be  paralleled  with.'ij 
one  already  on  load  it  is  an  advantage  to  synchronize  the* 
high-frequency  machines  first,  in  order  to  reduce  the  angle 
by  which  the  loaded  and  unloaded  machines  are  out  of  phase, 
so  reducing  the  rush  of  current  at  the  moment  of  switching  in. 

Comparison  Between  Induction  and  Synchronous  Sets 

There  is  very  little  to  be  said  in  the  way  of  comparison 
between  the  two  types  of  machines,  from  the  point  of  view  of 
cost,  efficiency,  overload  capacity,  reliabilitj'.  maintenance 
and  floor  space,  as  in  these  respects  they  are  practically 
on  an  equality  (assuming  the  same  synchronous  speed  with 
each  type).  The  type  to  be  adopted  must  therefore  be  de 
termined  by  the  other  characteristics  of  the  machines,  which 
may  be  tabulated  as  given  in  the  table  herewith. 

It  may  appear  from  the  foregoing  pages  that  the  tlilf'i- 
culty  and  troubks  to  be  experienced  in  connection  with 
ilic  operation  of  synchronous  frequency  chan.gers  are  suffi- 
ciently great  to  make  it  advisable  to  avoid  this  type  of  mach- 
ine if  at  all  possible.  The  above  comparisons  and  a  close 
consideration  of  the  subject,  however,  will  show  that  these 
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difficulties  are  not  as  real  in  practice  as  one  would  at  first 
exjiect.  If  either  the  motors  or  the  generators  are  fitted  with 
rotatable  stators,  the  synchronizing  and  load  distribution  is 
as  simple,  or  even  simpler,  than  with  induction  frequency 
changers.  If  the  machines  have  non-rotatable  stators.  the 
difficulty  of  synchronizing  depends  to  a  great  extent  on  the 
ratio  of  frequency  conversion.  In  this  country,  the  most 
usual  frequencies  are  25.  40,  and  50  cycles,  and  with  these 
frequencies  the  chances  of  obtaining  correct  synchronism 
(taking  advantage  of  the  effect  of  reversing  the  generator 
excitation)  are  as  follows: — 

25  to  40  cycles  1  in  5  50  to  25  cycles  I  in  1 

40  to  25  cycles  1  in  3  40  to  50  cycles  1  in  2 

25  to  50  cycles  1  in  I  50  to  40  cycles  1  in  5 

In  any  c;  se,  the  operation  of  "slii)ping  poles"  by  revers- 
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Power  factor  of  motor  

Reversibility  ...     

Ratio  of  frequency  transformation  .  . 
Starting  current  

Synchronizing  of  motor  

Synchronizing  of  generator  

Distribution  of  load  between  machines 


Table  I.— Characteristics  of  Machines 

Induction  Type 

Cannot  be  controlled  and  always  lag- 
ging (unless  some  form  of  phase 
advancer  is  used) 


Reversii)le  only  when  synchronous 
machines  are  running  in  parallel 
with  the  induction  machines. 

X'aries  slightly  with  the  load. 

Sc|uirrel-cage  motor  approx.  100  to  l-"' 
per  cent,  of  full-load  line  current. 
Slip-ring  motor  approx.  ;{()  to  .50  per 
cent,  of  full-load  line  current. 


Does  not  run  in  synchronism. 


Oljjectionable  with  squirrel-cage  mo- 
tor. Not  difficult  with  slip-ring  mo- 
tor. ■ 

Impossible  with  squirrel-cage  motors. 
Simple  with  slip-ring  motors. 


Synchronous  Tyjje 

Motor  can  be  designer!  to  operate  at 
any  power  factor  lagging  or  lead- 
ing, and  is  always  under  the  con- 
trol of  the  operator. 

Perfectly  reversible. 


Constant  at  all  loads. 

Self-starting  motor  approx.  !'>  to  l.^iO 
per  cent,  of  full-load  line  current. 
Separate  induction  starting  molor. 
approx.  30  to  .50  per  cent,  of  full- 
load  line  current. 

Not    necessary    if  self-synchronizing 

type  of  motor  is  used. 
Necessary  it  separate  starting  motor 

is  used. 

Simple  if  stator-rocking  gear  is  pro- 
vided. Simple,  but  may  take  longer 
if  rocking  gear  is  not  provided. 

Impossible  with  fixed  stator. 
Simple  if  stator-rocking  gear  is  pro- 
vided. 


ing  the  motor  excitation  is  easily  carried  out,  and  will  quickly  Taking  all  the  points  into  consideration,  the  advantages 

bring  the  generators  into  the  correct  phase  relation  for  of  the  synchronous  frequency  changer  are  sufficient  to  justify 
paralleling.  •     its  adoi)tion  in  the  majority  of  cases. 


Scientific  Agriculture  and  the  Engineer 

Dominion  Minister  of  Agriculture  Discusses  Tlieir  Relation  Before  the  Ottawa 
Branch  C.S.C.E.— Engineer  a  Doer,  Not  a  Talker 


The  Hon.  Martin  Burrell,  Dominion  Minister  of  Agri- 
culture, addressed  the  Ottawa  Branch  of  the  Canadian  So- 
ciety of  Civil  Engineers,  Thursday,  March  1,  on  the  sub- 
ject.- "Agriculture  and  the  Engineer."  The  following  are 
extracts  from  his  address,  which,  throughout,  indicated  the 
speaker's  appreciation  of  the  value  of  the  engineering  pro- 
fession in  advancing  that  part  of  this  country's  development 
in  which  he  is,  officially,  most  vitally  interested.  His  ex- 
pressed opinion  was  that  "agriculture  and  engineering  are. 
of  all  professions  and  arts,  the  most  important  to  the  world 
at  the  present  moment." 

"Woefully  deficient  in  engineering  knowledge,  I  have  a 
whole-hearted  admiration  of  the  work  of  the  engineer  and 
what  it  stands  for.  It  has  been  cynically  said  that  a  maiix 
with  a  powerful  voice,  and  rapid  utterance,  no  matter  what 
he  says,  can  attain  a  high  authority  in  politics.  I  cannot,  of 
course,  be  expected  to  subscribe  to  such  a  half  truth,  but, 
in  any  case,  the  engineer  does  not  achieve  authority  in  this 
way.  He  is  a  doer,  and  not  a  talker,  and  in  the  long  run 
it  is  doing  and  not  talking  that  counts. 

"To  be  an  engineer  in  the  l)est  sense  of  that  word  a 
man's  whole  attitude  to  his  life  work  must  be  charged  with 
■sincerity,  and  sincerity  is  one  of  the  fine  things  of  life. 
Nature  and  nature's  laws  cannot  be  cheated.  Successful 
achievement  is  only  possible  by  understanding  and  co-oper- 
ating with  the  eternal  laws  of  the  universe.  There  is,  there- 
fore, a  continual  incentive  to  clear  thought  and  high  en- 
deavor. Difficult  problems  the  engineer  must  face — as  we  all 
have  to  face,  but,  in  solving  them,  he  has  the  supreme  satis- 


faction of  knowing  that  his  accomplished  work  abides,  a 
silent  and  powerful  witness  that  he  has  not  passed  through 
this  .world  in  vain. 

"And  now.  Sir,  as  I  have  exhausted  my  time  and  possibly 
your  patience,  I  turn  to  my  title,  "Agriculture  and  the  En- 
gineer." I  warned  Mr.  Gale  that  the  title  was  only  a  com- 
pliance with  convention.  He  thought  that  it  seemed  neces- 
sary to  have  a  title  even  if  you  didn't  discuss  it  at  all.  If 
directly  engineering  has  little  to  do  with  agriculture,  in- 
directly its  relationship  is  vital.  It  would  hardly  be  too 
much  to  say  that  agriculture  and  engineering  are  of  all  pro- 
fessions and  arts  the  most  important  to  the  world  at  the 
present  moment.  .As  an  agriculturist  my  chief  contact  with 
engineering  work  has  been  in  connection  with  irrigation.  In 
the  large  Western  district  with  which  I  am  especially  fam- 
iliar, the  work  of  the  irrigation  engineer  is  indispensable  to 
successful  agriculture.  Water,  the  conductor  of  food  to 
the  growing  plant,  and  a  necessary  constituent  of  the  ma- 
ture plant,  whether  fruit  or  vegetable,  is  a  vital  factor.  In 
addition  to  the  immense  evaporation  through  plant  respira- 
tion 40  or  .50  tons  of  water  per  acre  will  lie  evaporated  from 
the  soil  itself  on  a  warm  and  windx  dax .  With  a  rainfall  of 
only  s  to  \2  inches  per  annum,  it  is  easy  to  see  where  the 
irrigation  engineer  comes  in,  1  hear  testimony  to  tiie  im- 
mense value  of  his  services  in  those  districts  where  I  liave 
had  personal  knowledge  of  his  work,  and  if  I  hail  time  I  could 
indicate  what  you  are  doubtless  familiar  with,  the  vast  areas 
iif  the  world's  surface  in  India,  .\usiralia,  japan,  the  United 
.States  and  other  countries  which  have  been  made  to  serve 
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man"s  needs  by  the  skill,  the  efficiency  and  the  integrity  of 
the  engineer. 

.Reducing  the  Cost  of  Production 

"Undoubtedly  the  engineer's  services  to  agriculture  are 
incalculable.  Without  his  work  in  the  construction  of  rail- 
roads, bridges  and  roads',  the  produce  of  the  agriculturist 
would  be  unavailable  to  man.  There  are  many  other  ways 
in  which  the  engineer's  services  are  of  immense  use;  I  do 
not  think  it  is  necessary  for  me  to  dilate  on  them.  Engineers 
and  agriculturists,  we  are  all  aiming  at  the  same  things, 
that  is.  to  produce,  and  to  reduce  the  cost  of  production. 
Your  function,  perhaps,  is  more  concerned  with  the  latter 
than  with  the  former  purpose.  There  is  an  intimate  rela- 
tion between  the  services  that  the  engineer  and  the  agricul- 
turist can  render  to  the  state.  When  I  think  of  the  vast 
northern  country  that  is  familiar  to  me,  all  up  through  Cari- 
boUj  for  instance,  where  for  something  like  forty  or  fifty 
j'ears  men  were  living  and  toiling  and  producing  two  or 
three  hundred  miles  away  from  what  we  know  as  a  modern 
system  of  transportation,  and  when  I  come  into  contact 
with  the  people  in  that  region,  I  get  an  evidence  of  what  the 
engineer's  work  is  by  the  longing  they  all  have  for  better 
and  easier  modes  of  transportation,  and  I  realize  how  in- 
tensely important  the  work  of  the  engineer  is,  even  to  agri- 
culture. To  one  who  has  lived  as  I  have,  in  British  Col- 
umbia, the  indebtedness  to  the  engineer  must  be  ever  pre- 
sent. Again  and  again  as  I  have  travelled  through  the  moun- 
tains, at  times  almost  on  the  roof  of  the  world,  looking  down 
from  a  slender  span  of  steel  to  the  vast  depths  below,  I  have 
paid  a  silent  tribute  to  the  arduous  labors  and  the  marvellous 
skill  of  the  men  who  had  the  courage  to  go  out  into  the 
wilderness  and  build  those  monuments  of  human  enterprise 
and  human  activity. 

The  Importance  of  Food  Production 

"I  do  not  think  any  man  who  has  travelled  through 
British  Columbia  can  help  but  pay  a  most  unqualified  tribute 
of  admiration  to  the  construction  engineers  who  have  done 
that  work  for  the  far  West.  After  al},  it. was  something- 
more  they  did  than  to  build  railroads.  When  the  roar  of  the 
first  Canadian  Pacific  train  was  heard  through  the  canyon 
of  the  Fraser,  it  meant  not  only  that  a  great  highway  had 
by  engineering  enterprise  been  built,  by  which  people  could 
transport  their  produce  or  go  from  one  point  to  the  other; 
it  had  a  higher,  a  moral,  a  national  value,  in  the  sense  that 
the  work  of  the  engineer  was  the  great  work  that  bound 
brother  to  brother  and  made  the  solidarity  of  this  people 
from  the  Pacific  to  the  Atlantic  an  accomplished  fact.  As 
one  realizes  not  only  the  strength  of  the  brain  and  abso- 
lute faithful  ness  of  the  work  which  these  things  involve  and 
which  means  so  much  for  the  country'^;  progress,  one  won- 
ders whether  the  material  rewards  are  in  proportion  com- 
pared with  those  which  come  to  other  forms  of  human 
activity.  T  doubt  whether  they  are.  'Five  thousand  a  year 
to  your  talker  and  a  shilling  a  day  to  your  fighter,  digger 
and  thinker,'  says  Ruskin.  You  are  familiar  with  that  fine 
passage  of  his  in  which  he  deals  with  the  question  of  work 
and  material  rewards,  lie  has  truly  said  that  with  all  brave 
and  thoroughly  trained' men  their  work  is  first  and  fee  sec- 
ond, important  always  but  still  second.  .If  your  work  is  first 
with  you  and  your  fee  second,  work  is  your  master  and  the 
Lord  of  work  who  is  God.  If  your  fee  is  first  with  you 
and  your  work  second,  fee  is  your  master  and  the  Lord  of 
fee  who  is  the  Devil.  Tt  is  to  the  honor  of  the  engineers 
especially  that  in  tiieir  great  services  to  their  day  and  genera- 
tion they  are  not  fee-first  men.  They  are  men  who  take  a 
liride,  a  Icgitimale  pride,  in  tlicir  work,  who  do  their  work 
with  a  full  sense  of  (heir  obligation  in  regard  to  their  fellow 
men;  and  few  of  us  indecfl  recognize  the  debt  we  owe  them 


and  the  extraordinary  reliante  which  we  place  on  the  efti- 
ciency  and  on  the  integrity  of  their  work. 

'T  said  in  the  earlier  part  of  my  remarks,  that  agriculture 
and  engineering  were  probably  the  two  most  imiiortant  in- 
dustries contributing  to  the  world's  needs  to-day.    This  war 
is  a  great  struggle  for  the  perpetuation  of  civilization  and 
humanity  as  we  understand  it,  and  for  deinocracy  as  we  live  , 
under  it,  and  I  say  again,  advisedly,  that  those  two  arts/ 
professions,   or  sciences,   or  whatever  you   choose   to  ca' 
them,  stand  out  as  being  the  most  conspicuous  factors  i 
respect  to  the  success  of  the  battles  which  we  are  waging- 
for  our  common  liberties.    Agriculture  perhaps  had  not  in 
the  earlier  stages  of  the  war  the  attention  paid  to  it  that  it 
deserves,  but  as  the  days  go  by,  we  find  that  the  war  may 
yet  be  won  by  the  terrific  and  increasing  pressure  and  strai 
under  which  the  people  of  Germany  and  of  Austria  will  b; 
fighting  or  living,  or  trying  to  live,  before  another  harve* 
comes  in.     When  things  have  already  in  those  countrie 
reached  the  stage  where  the  ration  for  the  civil  populatiotf 
amounts  to  an  average  of  only  1,100  calories  a  day,  thoug 
an  ordinary  person,  such  as  myself — not  an  engineer — a  per 
son  who  does  not  work  physically  very  hard,  requires  a 
least  2,000  calories  a  day,  and  a  strong  workingnian  require  , 
between  3,'000  and  4,000  a  day,  we  know  something  of  th 
fierce  strangle-hold  that  the  British  navy  is  exercising  o: 
that  nation,  and  we  know  the  importance,  the  vital  import- 
ance, to  that  country  of  the  production  of  food.    We  know  i 
almost  as  much  from  the  other  countries.    Switzerland  fo 
the  last  two  j^ears  has  been  practically  living  on  a  cheap  and 
coarse  form  of  grey  bread.    Holland  is  feeling  such  a  pres- 
sure that  while  people  in  this  country  are  decrying  the  high 
price  of  food  and  asking  for  relief,  the  people  of  Holland 
are  facing  prices  that  we  know  nothing  about.    When  Eng- 
land to-day  is  under  such  a  shift  that  she  is  ploughing  up 
her  beautiful  parks,  is  enlisting  the  services  of  women,  and 
disabled  soldiers,  in  the  determined  effort  that  if  her  sup- 
plies are  cut  off,  or  partiallj^  cut  off,  she  may  produce  more 
than  she  ever  produced  before,  we  can  understand  the  part 
that  agriculture  is  playing  in  this  war.    But  engineering  is 
playing  no  less  vital  a  part,  for  without  the  services  of  the 
engineers  the  advance  and  the  achievements  on  the  western 
front,  or  on  other  fronts,  would  have  been  absolutely  im- 
possible.   We  may  say  almost  that  this  is  a  war  of  science 
and  invention.    The  methods  of  old-time  battles  and-  oldjj 
time  wars  are  long  passed  out  of  existence,  and  moderii? 
skill,  modern  ingenuity,  modern  brains  are  essential.  Those 
of  the  engineers  have  been  called  into  requisition  and  will 
unquestionably  play  a  leading  part  in  the  triumph  which 
sooner  or  later  must  come.    I  can  only  say,  in  sympathizing 
with  and  in  congratulating  you  upon  the  contribution  which 
your  own  Society  has  paid,  by  the  heroic  sacrifices  that  your 
members  have  made  in  direct  participation  in  this  war,  that 
there  remains  for  us  who  are  staying  behind,  who  have  nofl 
/gone,  whether  we'  be  engineers  or  whatever  be  our  calling' 
and  our  work  in  life,  there  remains  for  us  the  supreme  duty 
of  doing  all  we  can  to  strengthen  the  hands  of  those  who 
are  fighting  our  battles,  and  to  build  up  this  nation  along 
true  and  permanent  lines.    And  in  such  work,  Mr.  Chair- 
man, I  am  absolutely  sure  that  the  engineers  of  Canada 
will  play  their  part." 


Laurentide's  First  Annual  Report 

.\ccording  to  the  first  annual  report  of  the  Laurentide 
I'ower  Company,  the  gross  revenue  was  $:;7.-),:i,si ;  the  operat- 
ing expenses  were  $;3,5,44:;,  maintenance  .$l.,s,s5,  and  general 
expenses  $  I  ~',4.'');>— total,  $:!9,7()0.  Interest  on  lionds  absorbed. 
$:!  t:;,(',si.  less  $l();i,.-,()0  charged  to  construction.  Of  tlie  credit 
balance  of  $1.-)1,441,  $100,000  was  transferred  to  reserve  and 
the  balance  (jf  $54,44]  credited  to  contingent  account. 
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The  Work  of  the  Advisory  Council  for  Scientific 
and  Industrial  Research  in  Canada 

By  Frank  D.  Adams,  F.R.S.* 


(Jiic  of  tlic  nio^t  remarkable  and  perhaps  unexpected 
results  of  llie  great  war  is  that  there  has  been  in  every  coun- 
try of  the  Eniilish-speaking  world  a  sudden  awakening  to  the 
importance  of  scientific  research,  and  a  recognition  of  the 
necessity  of  applying  it  to  the  whole  range  of  problems 
which  present  themselves  in  both  war  and  peace. 

The  reason  for  the  awakening  is  quite  a  simple  one — 
"The  Hun  is  at  the  Gate."  Great  Britain  developed  as  an 
industrial  nation  long  before  Germany  had  achieved  any 
success  in  this  sphere  of  effort,  and  the,  British  system  of 
manufacturing  and  her  industrial  expansion  was  developed 
by  the  independent  and  competitive  efforts  of  a  multitude 
of  relatively  small  enterprises  built  up  on  the  basis  of  the 
artificer  and  trader  and  in  methods  of  the  olden  times.  In 
the  last  decades,  however,  Germany  having  realized  her  na- 
tional existence  through  successful  war  based  on  study  and 
good  organization  became  possessed  with  the  idea  that  she 
could  become  equally  successful  by  the  application  of  similar 
methods  to  the  more  insidious  warfare  of  industry  and  trade. 
The  note  of  her  success  was,  as  has  been  said,  knowledge 
and  organization,  both  national  extent.  By  knowledge 
obtained  through  research  on  a  most  extended  scale  and  by 
wise  organization  of  all  her  powers  she  proceeded  to  ;take 
from  the  other  nations  one  after  another  of  the  productive 
industries.  From  the  earliest  times  woad  was  cultivated  in 
England.  It  constituted,  we  learn  from  the- popular  his- 
tories of  England,  in  these  times  a  not  inconsiderable  part 
of  the  national  dress.  With  the  opening  up  of  trade  with 
the  East,  the  E-uropean  dye  could  not  hold  its  own  with 
the  cheaper  indigo  obtained  from  the  Indian  plantations,  and 
these  until  recently  controlled  the  markets  of  the  world.  The 
German  chemist  Adolf  von  Baeyer,  however,  in  1880  found 
that  indigo  could  be  made  synthetically  from  toluene.  What 
was  the  result?  In  1896  India  exported  indigo  of  the  annual 
value  of  over  £;3,500,000.  In  191.5  her  exports  of  this  dye 
were  worth  about  £60,000,  while  the  export  of  indigo  from 
the  German  factories  was  valued  at  about  £2,000,000.  More- 
over, in  the  above  period  the  price  of  indigo  fell  from  about 
8s  to  about  3s  6d  per  pound. 

Forty  or  fifty  years  ago  over  the  whole  of  southern 
Europe  and  eastwards  to  Asia  Minor  great  tracts  of  land 
were  devoted  to  the  growing  of  the  madder  pjant.  In  France 
alone  50,000  acres  were  devoted  to  its  culture.  From  it  was 
made  the  bright  red  dye  still  known  as  Turkey  red.  These 
madder  fields  have  now  all  disappeared,  for  the  chemists  novv 
make  it  cheaply,  and  instead  of '750  tons  of  alizarin  extracted 
from  madder  roots  in  1870,  over  2,000  tons  are  now  annually 
manufactured  in  chemical  works. 

The  glass  industry  of  Great  Britain  was  stolen  away 
slowly  but  in  a  large  part.  At  the  outbreak  of  the  war  there 
was  being  made  in  England  only  a  couple  of  dozen  kinds 
of  optical  glass,  while  over  one  thousand  were  being  made 
by  our  enemies.  It  was  found,  in  fact,  that  the  very  sighting 
glasses  of  the  British  battleships  were  made  of  German  glass. 
Many  new  industries  such  as  the  promotion  of  the  great  vari- 
ety of  new  chemical  compounds  used  for  various  purposes 
in  industry,  arts  and  medicine,  were  also  built  up  and  secured 
as  complete  monopolies  by  the  Germans. 

The  Dye  Industry 

The  most  spectacular  case  of  the  transference  of  an 
*Before  Canadian  Miningr  Institute. 


finglisli  industry  to  (iermany  is  afforded  by  the  great  analine 
dye  industry.  The  method  of  making  these  aniline  colors  was 
first  discovered  by  an  English  chemist,  Perkins — and  the 
manufacture  was  actually  started  in  England,  but  was  gradu- 
ally taken  over  by  the  Germans  and  developc-d  to  its  jjrc- 
sent  enormous  dimensions,  yieldin.g  annually  about  £20,- 
000,000  sterling,  so  that  at  the  outbreak  of  the  war  it  was 
found  that  England  was  hardly  [producing  one  tithe  of  the 
various  dyes  needed  for  her  textile  industries  which  have  an 
annual  output  valued  at  £350,000,000. 

This  successful  competition,  however,  was  not  confined  to 
such  products  as  those  mentioned,  for  in  1895  Germany 
passed  England  in  the  production  of  steel,  and  with  this 
advance  came  the  immense  development  of  the  manufacture 
of  iron  and  of  machinery  of  all  kinds  and  sorts.  This  de- 
vastating war,  the  hand  to  hand  struggle  for  the  actual  right 
to  live,  has,  however,  at  length  aroused  Britain  to  the  real- 
ization of  the  fact  that  we  have  reached  a  new  age,  and  the 
old  cannot  compete  with  the  new.  Now  it  is  the  application 
of  science  to  industry  and  the  organization  of  the  activities 
of  life  that  tell  the — nation  which  does  not  recognize  this 
must  fall  out  of  the  race.  "War,"  as  remarked  by  Sir  Wm. 
McCormick,  "is  as  much  an  art  as  ever,  but  its  instruments, 
originally  the  work  of  the  craftsman  and  artist,  are  now  not 
only  forged  by  the  men  of  science,  they  need  scientific  train- 
ing for  their  effective  use.  This  is  equally  true  of  the  wea- 
pons of  industry.  The  brains,  even  the  -very  processes  that 
to-day  are  necessary  to  the  output  of  munitions,  will  be 
needed  to-morrow  for  the  arts  of  peace." 

Committee  of  the  British  Privy  Council 

The  Government  of  Great  Britain  having  been  brought 
to  a  realization  of  these  facts  appointed  within  less  than  a 
year  after  the  declaration  of  war  a  Committee  of  the  Privy 
Council  for  Scientific  and  Industrial  Research,  with  an  ad- 
visory committee  composed  of  eight  distinguished  men  of 
science  and  engineering  "for  the  development  of  scientific 
and  industrial  research"  applicable  to  the  problems  of  war 
and  the  development  of  the  industries  of  peace  to  follow  the 
war.  This  committee  has  been  at  work  since  that  time  with 
very  marked  success.  The  Government  of  Australia  fol- 
lowed, establishing  a  "Commonwealth  Institute  of  Science 
and  Industry"  on  similar  lines.  New  Zealand  and  India  have 
also  expressed  a  desire  to  co-operate  with  the  Imperial  Gov- 
ernment in  any  possible  way.  The  United  States  has  en- 
gaged in  a  campaign  for  "Preparedness."  No  less  than  three 
separate  organizations  have  come  into  existence  in  that  coun- 
try to  this  end.  The  Naval  Consulting  Board,  the  National 
Research  Council,  which  was  organized  under  the  authority, 
of  the  President  of  the  United  States  of  America,  by  the 
National  Academy  of  Science,  and  the  Committee  on  Scien- 
tific Research  of  the  American  Association  for  the  Advance- 
ment of  Science.  A  good  deal  of  opposition  has  been  of- 
fered on  the  part  of  certain  Congressmen  to  the  appointment 
of  any  government  committee  for  the  purpose  of  "Research" 
or  "Investigation,"  owing  to  the  fact  that  the  only  use  of 
the  words  with  which  they  are  familiar  suggested  something 
malodorous  and  reminiscent  of  muck-rakin.g.  acctisation  and 
scandal. 

Committee  of  Dominion  Cabinet 

(  oming  to  our  work  in  Canada,— on  June  titli.  I'.iU'i,  a 
Committee  of  the  Privy  Council,  consisting  of  the  Right  Hon- 
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ourablc  the  -Minister  of  Trade  and  Commerce  (Chairman), 
and  the  Honourable  the  Ministers  of  the  Interior,  Agricul- 
tnre.  Mines.  Inland  Revenues  and  Labour,  was  formed  by 
the  Privy  Council  to  take  charge  of  all  measures  "to  further 
the  scientific  development  of  Canadian  industries  in  order 
that  during  and  after  the  war  they  may  be  in  a  position  to 
-upply  all  Canadian  needs  and  to  extend  Canadian  trade- 
abroad." 

The  Advisory  Council  and  its  Duties 

On  November  39th.  niKl.  there  was  constituted  under 
this  Committee  of  the  Privy  Louncil  an  Honorary  and  Ad- 
visory Council  for  Scientific  and  Industrial  Research,  com- 
posed of  eleven  nunil)ers  representing  the  scientific,  tech- 
nical and  industrial  interests  of  Canada.  This  .Advisory  Coun- 
cil was  charged  with  the  following  duties: — 

(a)  to  ascertain  and  tabulate  the  various  agencies  m 
Canada  which  are  now  carrying  on  scientihc  and  industrial 
research  in  the  universities  and  colleges,  in  the  various  labor- 
atories of  the  Government,  in  business  organizations  and 
industries,  in  scientific  associations  or  by  private  or  asso- 
ciated investigators. 

(b)  To  note  and  schedule  the  lines  of  research  or  investi- 
gation that  are  being  pursued  by  each  such  agency,  their 
facilities  and  equipment  therefor,  the  possibilities  of  exten- 
sion and  expansion,  and  particularly  to  ascertain  the  scientific 
man  power  available  ffir  research  and  the  necessity  of  adding 
theretf). 

(c)  To  co-ordinate  these  agencies  so  as  to  prevent  over- 
lapping of  effort,  to  induce  co-operation  and  team  work,  and 
to  bring  up  a  community  of  interest,  knowledge  and  mutual 
liel])fuliicss  lielween  each  other. 

(d)  To  make  themselves  acquainted  with  the  problems 
of  a  technical  and  scientific  nature  that  are  met  with  by  our 
productive  and  industrial  interests,  and  to  bring  them  into 
contact  with  the  ))roper  resear-ch  agencies  for  solving  these 
irfoblems.  and  thus  link  U])  the  resources  of  science  with  the 
labor  and  capital  employed  in  production  so  as  to  bring 
about   the   best   possible   economic  results. 

(e)  To  niake  a  scientific  study  of  our  common  unused 
resources,  the  waste  and  l)y-i)roducts  of  our  birms.  forests, 
fisheries  and  industries,  with  a  view  to  their  utilization  in 
new  or  subsidiary  processes  of  manufacture  and  thus  con- 
tributing to  the  wealth  and  employment  of  our  people. 

(f)  To  study  the  ways  and  means  by  which  the  present 
small  number  of  c(.)mpetent  and  trained  research  men  can  be 
added  to  from  the  students  ;ind  graduates  of  science  in  our 
universities  and  colleges,  and  to  bring  about  in  the  common 
interest  a  more  complete  co-operation  between  the  industrial 
and  productive  interests  of  the  country  and  the  teaching- 
centres  and  forces  of  science  and  research. 

(g)  'I'o  inform  and  stimulate  the  public  mind  in  regard 
to  the  importance  and  utility  oT  applying  the  results  of 
scientific  and  industrial  research  to  the  processes  of  produc- 
tion by  means  of  addresses  to  l)usiness  and  industrial  bodies, 
by  the  i)ublication  of  bulletin.s  and  monographs,  and  such 
other  methods  as  may  seem  advisable. 

It  will  he  observed  that  this  is  not  another  Commission, 
l)Ut  an  Advisory  Council. 

The  Council  has  thus  been  in  existence  Init  three  months, 
and  has  devoted  this  lime,  in  addition  to  developing  its  or- 
ganizatif)n.  to  a  careful  studv  of  the  wide  range  of  jtroblems 
coming  under  its  ])urview. 

Careful  Consideration  of  Each  Subject 

It  was  fcjund  that  there  were  certain  matters  which  could 
and  should  be  taken  up  at  once.  (Jn  these  the  Council  at 
once  proceeded  to  act.  Others  were  subjects  which  required 
more  careful  tliought  and  longer  study,  since  it  was  of  vital 
importance  llial   no  mistake  should   be  made  thi-ough  pre- 
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cipitated  action  leading  to  false  step 
be  retraced. 

The  matters  on  which  the   Council   has  already 
action  are  the  following: — 

(1)  It  has  drawn  up  and  has  had  printed  four  sets  of 
questionnaires  for  distribution  to  the  following: — 

(a-   The  managers  and  directors  of  Canadian  industries. 

(b)  The  members  of  scientific,  professional  and  tech 
nical  societies. 

(c)  The  universities  of  the  Dominion. 

(d)  The  Government  Departments  both  Dominion  aii 
Provincial. 

These  questionnaires  are  now  being  distributed  and  the' 
Council  wishes  to  acknowledge  the  very  active  co-operation 
which  has  been  extended  to  it  by  the  Manufacturers'  Asso- 
ciation and  by  the  great  technical  societies  of  the  Dominion 
in  connection  with  securin,g  full  and  careful  returns  in  the 
case  of  the  first  two  sets  of  questionnaires. 

From  the  answers  to  these  questionnaires  the  Council 
will  obtain  the.  information  required  for  the  completion  of 
the  studies  set  forth  under  heads  (a)  and  (b)  and  to  a  cer- 
tain extent  under  head  (d)  in  the  schedule  given  abovq. 

(2)  It  has  advised  the  Government,  in  order  to  e 
courage  research,  to  establish  twenty  studentships  each  ha 
ing  a  value  of  $600  to  $750  per  annum,  and  several  schola 
ships  each  having  an  annual  value  of  $1,500  at  the  universiti 
or  technical  colleges  of  the  Dominion,  These  will  be  given 
to  men  carefully  selected  for  the  ijromise  and  capacity  which 
they  have  shown  in  the  prosecution  of  research  work. 

The  Council  aims  at  training  through  these  studentships 
and  scholarships  a  body  of  men  such  as  is  to  be  found  in 
(Jermany.  France,  or  the  other  countries  of  Europe,  who 
are  fitted  to  undertake  research  and  obtain  results,  and  who 
will  be  available  for  such  work  in  connection  with  the  in- 
dustries of  the  Dominion.  Relatively  few  men  of  this  class 
are  now  to  be  found  in  Canad;i. 

(3)  The  Council  have  recommended  to  the  Government 
that  assistance  be  given  to  the  Prc^vincial  (Government,  local 
industries,  or  other  recognized  bodies,  should  they  desire  to 
establish  local  institutes  or  Inireaus  for  industrial  research 
at  important  industrial  centres  in  Canada.  This  aid  is  to  be 
given  only  when  the  local  bodies  have  themselves  subscribed 
sums  of  money  sufficient  to  ensure  the  successful  prosecution 
of  the  work  when  aided  by  the  Government,  and  such  grants 
are  to  be  made  only  when  the  plan  and  work  of  the  proposed 
bureau  has  been  carefully  examined  and  approved  of  by  the 
Council. 

(4)  The  Council  is  also  completing  a  very  careful  study 
which  has  been  taken  up  in  connection  with  the  ofificers  of 
the  Federal  Department  of  Mines  as  to  the  possibility  of 
Ijroducing  a  suitable  supply  of  good  cheap  fuel  for  the  east- 
ern ])lains.  more  especially  in  the  provinces  of  Saskatchewan 
and  Western  Manitoba.  While  the  high  price  of  coal  is  felt 
in  all  parts  of  the  Dominion  it  is  a  very  serious  menace  in 
this  region,  since  at  the  present  time  all  the  coal  used  there 
must  be  brought  either  from  the  Rocky  Mountains  or  from 
distant  points  in  the  United  States,  li  these  investigations, 
which  will  be  completed  within  the  next  three  or  four  months, 
confirm  the  evidence  which  is  now  in  hand,  the  Council  will 
recommend  that  the  Government  put  up  a  trial  plan  on  a 
commercial  scale  for  the  manufacture  of  such  fuel  by  the 
carbonization  and  l)riquetting  of  the  lignites  which  underlie 
great  areas  in  the  eastern  plains  and  which  do  not  themselves 
supply  a  satisfactory  fuel.  It  seems  from  the  evidence  now 
in  hand  that  a  good  high  grade  fuel  suitable  for  domestic 
l)urposes  can  be  produced  from  these  lignites  at  a  com- 
paratively low  cost.  It  is  proposed  by  the  Council  to  have 
this  matter  ti'sted  to  a  final  and  definite  conclusion  by  the 

(Concluded  on  paKc  .'iS.l 
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C.  G.  E.  President  Banqueted  at  Peterboro 


'J'hc  Hun.  I'rederic  Xicliull.s,  prt'sidcnl  ami  ULiu-ral  nian- 
ajicr  of  the  Canadian  (joneral  Klcctric  ('oni[)aiiy.  was  the 
suest  of  honor  at  a  l)anquet  on  Marcli  :'!),  tendered  to  him 
hy  the  citizens  of  Peterlioro.  Mayor  J.  J.  Duffus  i)resided. 
'idle  Ijanquet  was  attended  by  all  the  prominent  business  and 
professional  men  of  the  city,  who  eager!}'  did  honor  to  tiie 
man  who  has  worked  so  hard  to  make  the  name  of  I'eterljoro 
known,  as  a  manufacturinj^-  centre.  throut;hout  the  comn;er- 
cial  world. 

Senator  Xieholls,  in  addressin.^  tlie  guests,  made  hapi)y 


Personal 

Mr.  Frank  Kennedy  has  been  ajjpcdnted  Toronto  mana- 
ger of  the  ISell  Telephone  Company.  He  has  acted  as  assist- 
ant manager  since  the  appointment  of  Mr.  Uunstan  as  mana- 
ger of  the  Ontario  division. 

Mr.  Harry  C.  Brown  has  Ijeen  appointed  secretary  of  the 
Xational  Electrical  C'(jn tractors'  Association  and  Irusiness 
manager  and  editor  of  the  association's  official  journal,  the 
Xational   Electrical  Contractor,  succeeding  Mr.   r;i-r)rge  II. 


Interior  view  of  the  main  electrical  shop  of  the  Peterboro  Works  of  the  Canadian  General  Electric  Co. 


reference  to  the  pleasant  relations  that  had  existed  tor  nearly 
twenty-live  years  between  the  city  and  citizens  of  Peterboro 
on  the  one  hand  and  himself  and  his  company  on  the  other. 
He  spoke  of  the  rapid  expansion  of  the  electrical  industry  in 
general  and  the  Canadian  General  Electric  Company  par- 
ticularly during  this  comparatively  short  period,  and  ex- 
pressed the  belief  that,  with  the  war's  ending,  further  addi- 
tions to  their  already  extensive  plant  would  1)e  necessary; 

Mr.  E.  G.  Patterson,  superintendent  of  the  Peterboro 
works,  occupied  a  seat  at  the  left  of  the  chairman.  The 
photo  herewith  shows  a  recent  view  of  the  interior  of  the 
main  electrical  shop  of  the  Peterboro  works. 


\i.  E.  T.  Pringle,  Ltd..  are  distributing  an  attractive  folder 
giving  a  c|uantity  of  interesting  and  useful  information  about 
the  "Dumore  "  sewing  machine  motor. 


Dutfield.  Mr.  Brown  will  be  in  charge  of  the  N.  E.  C.  .\. 
headquarters  office,  41-.'2-:!  Martin  Building,  Ctica,  .\".\'.  lU- 
was  previously  assistant  secretary  of  the  association. 

Mr.  George  H.  Olney,  his  many  friends  will  regret  to 
hear,  on  the  advice  of  his  medical  advisor,  has  decided  to  re- 
linciuish  his  active  connection  with  the  Eugene  V.  Phillips 
Electrical  Works,  Limited,  Montreal,  which  owes  its  success 
in  the  last  twelve  years  solely  to  the  personal  efforts  of  Mr. 
Olney.  His  ability  and  personality  have  won  for  him  the 
esteem  and  respect  of  the  entire  Canadian  electrical  frater- 
nity. -Vlthough  Mr.  Olney  is  resigning-  his  position  as  man- 
aging director  and  treasurer  of  the  company,  they  will  still 
have  the  advantage  of  his  experience,  as  he  will  retain  his 
financial  interest  in  ihe  company  and  keep  his  seat  on  the 
directorate. 
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Factory  Lighting— Its  Economic 

Value— Is  it,  or  is  it  not,  worth  while  to  light 
rooms  and  machinery  correctly  and  well  ? 

By  Prof.  C.  E.  Clewell,  before  I.E.S. 

In  May,  1910,  Prof.  Charles  F.  Scott,  Sheffield  Scientific 
School  of  Yale  University,  in  an  editorial  in  the  Electrical 
Journal,  made  an  analysis  of  the  costs  of  factory  lighting  in 
terms  of  wages,  thus  emphasizing  a  new  point  of  view  in  the 
consideration  of  industrial  lighting.  In  the  years  following  it 
has  become  quite  common  to  evaluate  factory  lighting  costs 
to  an  equivalent  proportion  of  the  wages  of  the  employees 
who  use  the  light,  as  one  of  the  best  ways  of  expressing  the 
advantages  of  good  light  in  factory  work. 

Any  factory  executive  or  manager  should  take  an  inter- 
est in  these  factors  which  may  influence,  for  good,  the  pro- 
duction rate  of  his  plant,  provided  the  matter  is  put  up  to 
him  in  a  convincing  manner;  and  he  will  be  found,  in  many 
cases,  to  accept  as  a  working  basis  for  the  value  of  the  best 
lighting  to  his  plant  the  return  in  quantity  and  quality  in 
production  resulting  directly  or  indirectlj'  from  the  expendi- 
ture for  a  modern  system  of  lighting  to  replace  an  old  and  an 
inadequate  system. 

The  value  of  adequate  factory  lighting  may  thus  be  re- 
duced in  a  simple  manner  to  such  items  as  the  time  it  saves 
the  employees  in  the  performance  of  their  regular  work,  the 
improved  accuracy  it  makes  possible  in  workmanship,  the 
protection  and  safeguarding  of  the  eyes  of  the  workmen,  the 
beneficial  efTect  of  bright  and  cheerful  surroundings  on  the 
temperament  of  those  af¥ected,  and  the  tendency  it  has  to 
reduce  accident  hazzard. 

1 1,  therefore,  in  summarizing  the  advantages  of  good 
factory  lighting,  in  contrast  to  inferior  lighting  conditions, 
the  cost  of  improved  light  be  evaluated  to  the  equivalent 
lime  saved  the  employees  in  the  general  run  of  their  work,  it 
will  be  found  that  the  wages  thus  saved  are  usually  mater- 
ially greater  than  the  cost  of  the  lighting,  and  the  net  saving 
to  the  i)lant,  cither  through  reduced  wages  for  the  same  out- 
I)ut  or  in  larger  and  better  output  for  given  wages,  due  to 
imi)roved  lighting,  is  just  as  definite  and  important  an  asset 
to  the  plant  as  is  a  new  machine  tool  which,  due  to  its  higher 
efficiency  in  contrast  to  an  older  machine,  is  capable  of  effect- 
ing a  similar  economy. 

As  a  starting  point,  therefore,  it  is  desirable  to  assume 
toward  adequate  factory  lighting  an  attitude  of  such  a  nature 
as  to  class  it  as  one  of  the  economies  in  industrial  manage- 
ment; and,  rather  than  to  place  too  much  emphasis  on  the 
cost  of  the  different  available  types  of  lamps  or  on  the  vari- 
ous systems  of  lighting,  to  concentrate  the  major  part  of  the 
attention  on  the  improved  (juality  and  quantity  of  workman- 
ship which  may  be  expected  to  accompany  better  lighting. 
In  brief,  it  is  well  to  think  nf  lighting  as  an  asset  to  the 
plant,  and,  when  'deciding  on  tlic  type  of  lamp  to  install,  to 
consider  which  type  is  best  suiled  lo  tlie  needs  of  the  factory, 
rather  lhan  to  direct  all  attention,  as  is  so  often  the  case,  on 
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those  relatively  small  dif¥erences  in  first  cost,  which  some- 
times lead  to  a  selection  of  the  cheapest  rather  than  the  best. 

As  a  matter  of  fact,  the  past  five  or  ten  years  have  wit- 
nessed widespread  improvements  in  many  factories  where 
the  prevailing  former  conditions  were  very  poor,  and  a  typi- 
cal factory  manager  of  to-day,  whose  sections  are  equipped 
with  modern  lighting,  is  able  to  take  a  certain  pride  in  the 
improA'ed  appearance  of  the  surroundings,  and  at  the  same 
time  he  has  the  assurance  that  the  accompanying  improved 
workmanship  and  sentiment  of  his  employees  represent  ma- 
terial returns  in  excess  of  any  outlay  he  may  have  been, 
called  upon  to  make  for  the  improvements  in  question. 

As  obvious  as  these  indirect  advantages  may  seem  to  be,' 
they  are,  not  as  satisfying  nor  are  they  as  useful  in  the  prac- 
tical advancement  of  better  lighting  conditions  in  the  indus- 
tries as  would  be  the  case  were  there  more  definite  examples 
of  cash  returns  available  due  to  improved  light,  or  were. there 
on  record  actual  numerical  percentages  or  increases  in  out- 
put due  to  the  same  cause.  The  need  for  such  definite  infor 
mation  is  made  evident  in  a  statement  by  Dean  A.  J.  Row- 
land, in  a  discussion  on  the  subject  of  factory  lighting  sev- 
eral years  ago,  a  part  of  which  I  quote  herewith: 

"There  is  one  very  important  detail  of  industrial  lighting 
which  seems  to  have  been  given  but  little  attention  by  any- 
one; that  is  the  accumulation  of  data  which  will  give  the 
answer  to  this  question:  Is  it  or  is  it  not  worth  while  to  light 
-rooms  and  machinery  correctly  and  well? 

"Such  questions  are  as  important  as  any  which  can  be 
considered  in  connection  with  industrial  lighting.  The  kind  of 
lights  used,  their  arrangement,  the  kind  of  shades  put  on 
them,  are  insignificant  .  matters  compared  with  the  money 
value  of  good  light  to  the  industries.  This  will  have  to  be 
determined  somehow  if  industrial  lighting  is  to  come  into  its 
own." 

This  quotation  from  Dean  Rowland's  discussion  is 
merely,  given  as  typical  of  this  impression  which  prevails  that 
such  data  is  badly  needed;  and,  while  this  need  is  generally 
recognized,  the  data  desired  is  very  difficult  to  obtain. 

From  the  manufacturer's  point  of  view,  the  cost  of  the 
annual  operation  and  maintenance  of  the  illumination  of  a 
typical  factory  bay  of  640  square  feet  area  may  be  taken  at 
.$50  under  certain  assumptions  as  to  energy,  'cost,  cleaning, 
interest,  and  depreciation.  If  five  workmen  are  employed  in 
such  a  bay  at  an  average  of,  say,  35  cents  per  hour,  the  gross 
wages  of  the  men  in  such  a  bay,  plus  the  cost  of  superin- 
tendence and  indirect  factory  expense,  may  equal,  from  $5,000 
to  $7,000  per  annum. 

In  a  case  of  this  kind,  therefore,  the  lighting  will  cost; 
from  7/10  to  1  per  cent,  of  the  wages,  or  the  equivalent  of' 
less  than  the  wages  for  from  four  to  six  minutes  per  day; 
We  may  roughly  say  that  a  poor  lighting  system  will  cost  at; 
least  one-half  this  amount  (sometimes  even  more  through 
the  use  of  inefficient  types  of  and  a  poor  arrangement  of 
lamps),  or  the  equivalent  of  the  wages  for  from  two  to  three 
minutes  per  day.  Nearly  all  factories  and  mills  have  at  least 
some  artificial  light,  hence,  in  general,  if  good  light  enables 
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;i  man  to  do  IjcIIlt  or  more  work  lo  Ur-  cxtcnC  of  Irom  Uvd 
lo  three  minutes  per  day,  the  installation  of  good  lighting 
will  easily  pay  lor  the  difference  between  good  and  bad 
light,  through  the  time  saved  for  the  workman. 

The  foregoing  discussions  and  quotations  are  typical  of 
the  viewpoints  which  ha\c  licen  assumed  in  recent  years  to- 
wards the  held  of  industrial  lighting,  on  which  the  following 
advantages  of  good  light  may  be  based; 

].  Increased  production  for  the  same  lal)or  cost. 

3.  Greater  accuracy  in  workmanship. 
:!.  Reduced  accident  hazard. 

4.  Avoidance,  or  at  least  reduction,  of  eye-strain, 
."i.  Surroundings  made  more  cheerful. 

(j.  Work  performed  with  less  fatigue. 

7.  Order,  neatness,  and  sanitation  promoted. 

8.  Superintendence  rendered  more  effective. 

In  other  words,  factory  lighting  is  important  to  produc- 
tion: its  cost  is  small  in  comparison  with  its  advantages;  and 
when  its  cost  is  interpreted  or  reduced  into  the  equivalent 
wages  saved  through  its  adoption,  the  expenditure  for  the 
best  lighting  is  usually  a  very  small  item  by  contrast. 

The  principal  requirements  which  should  be  met  fully  in 
planning  factory  lighting  may  be  summarized  as  follows: 

1  would  head  the  list  with  sufficient  intensity  of  general 
illumination  over  the  floor  area  to  prevent  accidents  and  to 
make  it  possible  to  handle  material  and  to  get  around  the 
machinery  readily. 

Second.  Sufficient  intensity  of  the  illumination  at  the 
point  of  work,  usually  a  higher  intensity  than  in  the  lirst, 
although  it  is  practical  in  some  cases  to  make  the  intensity 
of  the  general  illumination  adequate  for  both  the  first  and 
second.  Now  I,  myself,  believe  that,  in  general,  you  can 
combine  these  two,  and  you  can  make  general  illumination 
>ufficient  to  enable  you  to  do  the  work  in  both. 

Third.  The  use  of  suitable  shades  and  reflectors,  with 
ilie  lamps  mounted  in  such  positions  as  to  avoid  eye-strain. 

Fourth.  The  electric  circuits  and  gas  mains  of  sufficient 
size  to  assure  working  pressures  of  the  supply  at  all  times. 

Fifth.  In  addition  to  the  fourth,  the  supply  would  be 
adequately  protected  against  interruption  of  service. 

Sixth  and  final.  The  size  of  the  lamp  should  be  in  ac- 
cord with  the  ceiling  height  of  the  section  where  it  is  em- 
ployed, particularly  where  the  entire  illumination  is  furnished 
from  lamps  overhead — that  is  to  say,  where  no  individual 
lamps  are  used  close  to  the  work.  In  other  words,  if  you 
have  low  ceilings,  use  small  lamps,  and  for  high  ceilings, 
lamps  of  greater  wattage. 

As  pointed  out  in  a  recent  paper  by  L.  B.  Marks,  legisla- 
tion on  lighting  is  so  meagre  and  scattered,  and  apparently 
so  little  called  for  in  this  country  that  no  legislation  bureau 
has  found  it  worth  while  to  collate  it.  Mr.  Marks  pointed 
out  that  five  years  ago  (lOllj,  based  on  an  extended  review 
of  factory  legislation  under  the  direction  of  Prof.  John  R. 
Commons,  and  reported  by  E.  L.  Elliot,  there  were  only 
eleven  states  that  made  any  mention  of  the  subject  of  light 
in  their  general  factory  or  labor  laws,  and  in  not  one  of  these 
were  the  provisions  sufficiently  specific  to  render  them  of 
practical  value. 

Since  that  time  factory  lighting  legislation  has  received 
attention  in  several  states,  the  most  prominent  cases  being 
Wisconsin,  New  York,  and  Pennsylvania.  Briefly  stated,  the 
legislation  in  both  Wisconsin  and  New  York,  while  a  step 
forward  in  each  case,  has  been  rather  indefinite,  mainly  be- 
cause in  neither  case  are  the  reciuirements  specific  with 
regard  to  the  illumination  at  the  point  of  work. 

Following  the  legislation  in  these  two  states,  two  im- 
portant new  developments  have  been  made  in  this  direction. 
The  one  has  been  the  publication  in  1915  of  a  code  for  the 
li.ghting  of  factories,  mills,  and  other  work  places  by  the 


lllumin.iiin^  Enj^ineering  S<jciety,  as  a  result  ol  the  work  ol 
several  of  its  committees,  and  the  other  the  first  report  of 
the  De])artment  ,(>)mmittec  on  Lighting  in  Factories  and 
Workshops,  issued  also  in  1015  in  London. 

b'fdlowing  the  completion  of  the  1.  E.  S.  code,  representa- 
tives of  the  labor  deijartments  in  Pennsylvania  and  New 
Jersey  met  with  a  cf^mmittee  of  the  1.  E.  S.  and,  on  June  1, 
1(11  <>.  as  a  result  of  these  conferences,  the  JJepartment  of 
Labor  and  Industry  in  Pennsylvania,  John  Price  Jackson, 
commissioner,  adopted  the  "I.  E.  S.  code  in  slightly  modified 
form.  Pennsylvania,  by  this  action,  becomes  the  first  state  in 
this  country  on  record  to  adopt  a  factory  lighting  code  based 
on  definite  intensities  of  illuminatif)n  on  the  work. 

This  shows  us  that  there  is  a  great  work  to  be  done  yet, 
and  I  for  one  am  anxiously  waiting  the  time  when  our  o>^'n 
state  shall  take  up  the  work.  If  any  state  needs  it  we  do.  I 
do  not  know  what  percentage  of  our  factories  are  adequatelj' 
lighted,  but  I  am  sure  it  must  be  very  small. 


British  Columbia  Association  of  Electrical  Contractors  and 
Dealers  Hold  Another  Successful  Luncheon. 

One  of  the  most  successful  midday  gatherings  held 
under  the  auspices  of  the  above  association  took  place  at  the 
Hotel  Grosvenor  on  Tuesday,  March  20.  To  the  number  of 
forty  the  members  sat  down  to  luncheon,  under  the  chair- 
manship of  Mr.  J.  F.  Little,  sales  manager  Northern  Electric 
Company.  I-^ollowing  a  sumptuous  repast,  Mr.  Little  an- 
nounced that  Mr.  Bollschweiler,  superintendent  of  plant  of 
the  British  Columbia  Telephone  Company,  had  been  asked 
to  address  the  meeting,  but  the  latter  had  thought  that  the 
members  would  be  more  interested  if,  instead  of  making  a  set 
speech,  he  invited  them  to  go  o\er  the  premises  of  the  tele- 
phone company;  he  therefore  proposed  an  iminediate  adjourn- 
ment, and  suggested  that  on  arrival  at  the  exchange  the 
members  should  divide  themselves  into  groups  and  he  and 
eight  members  of  the  staff  would  give  them  an  interesting 
half-hour.  This  proposal  was  very  acceptable  to  the  gather- 
ing, and  in  a  few  minutes  the  members  were  busy  asking 
various  questions  in  different  parts  of  the  exchange.  The 
members  of  this  association  are  all  agreed  that  such  gather- 
ings do  much  to  help  the  get-together  spirit  which  is  now 
very  strong  on  the  Pacific  Coast. 


Forming  Advertising  Service  Co. 

Mr.  C.  \V.  Forbrich,  Western  manager  of  the  Electrical 
Review  and  Western  Electrician  since  1908,  has  resigned  his 
position  to  enter  the  advertising  field  on  his  own  account.  He 
has  formed  the  Forbrich-Burton  Advertising  Service,  Inc., 
Monadnock  Block,  Chicago,  whose  object  will  be  to  give 
selling  co-operation,  to  place  trade  paper  and  magazine  ad- 
vertising and  design,  and  write  advertising  literature  of  all 
kinds  for  electrical,  mechanical,  and  other  manufacturers.  Mr. 
Forbrich's  partner,  J.  H.  Burton,  who  was  also  formerly  con- 
nected with  the  Western  Electrician,  is  well  versed  in  creative 
advertising,  and  for  the  past  few  ears  has  had  charge  of  the 
service  department  of  "Practical  Engineer."  Messrs.  For- 
brich and  Burton's  combined  experience  of  nearly  forty  years 
in  electrical  and  mechanical  advertising  should  fit  them  to 
render  a  most  valuable  service  to  their  clients. 


Trade  Publications 
Panel  Boards — bulletin  by  the  Crquse-Hinds  Company 
of  Canada,  describing  a  new  type  of  Multimeter  Panel  de- 
veloped to  meet  the  growing  demand  for  panels  which  can  be 
installed  in  large  office  buildin.gs,  warehouses,  and  apartments 
where  electricity  is  supplied  to  tenants  through  separate 
meters. 
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The  Toronto  Electrical  Contractors'  Association 


Is  the  Name 


Organization  Completed— Members  Unanimous- 
Mclntyre  the  First  President 


Kenneth  A. 


'I'lie  clcclrical  coiilractors  of  Toronto  met  on  Wednes- 
day. April  4.  at  the  Carls-Rite  Hotel,  and  formed  themselves 
into  the  Toronto  Electrical  Contractors'  Association.  The 
committee  on  organization,  appointed  some  time  previonsly, 
had  drawn  up  a  constitution  and  l)y-laws  which  were  sub- 
mitted to  the  members  present  and  considered  clause  by 
clause.  Of  eighty  members  on  the  mailing  list,  sixty-nine 
indicated  their  interest  by  returning  the  question  card  that 
had  previously  been  sent  out,  and  the  forty  odd  contractors 
who  were  present  at  the  dinner  were  unanimous  that  the 
opportime  lime  had  arrived  for  the  formation  of  a  new  asso- 
ciation. 

The  constitution  and  l)_\--laws  are  modelled  very  largely 
on  those  of  the  National  I'.lectrical  Contractors'  Association 
of  the  Lhiited  States.  The  ofticors  of  the  association  con- 
sist of  a  president,  vice-]jresident,  and  secretary-treasurer, 
who,  with  two  additiimal  members,  form  an  executive  com- 
mittee. The  association  includes  as  its  members  bona-fide 
electrical  contractors  only,  and  the  term  "electrical  con- 
tractor" is  clearly  defined. 

The  by-law  provides  for  an  initiation  fee  of  $1.")  for  all 
applications  received  before  July  1,  1917.  .\fter  that  date 
the  fee  will  be  increased.  The  annual  dues  were  placed  at 
$1.').  Meefings  will  be  held  monthly,  probably  in  the  even- 
ings, and  on  such  dates  as  the  e.xecutive  committee  shall  de- 
cide followin.g  a  written  vote  of  the  members. 

It  is  indicative  of  the  keen  interest  taken  by  the  mem- 
bers ()/  the  new  association  that  about  three-quarters  of  the 
cheques,  coverin.g  the  initiation  fee,  were  received  from  mem- 
bers present  before  the  organization  meeting  broke  up. 


What  is  an  Electrical  Contractor? 

.\ccording  to  the  constitution  of  the  Toronto  Electrical 
Contractors'  Association,  the  term  "electrical  contractor"' 
shall  include  all  persons,  firms,  or  corporations  carrying  on 
the  business  of  installin.g  electrical  apparatus  for  incandescent 
and  arc  lighting,  and  the  installation  of  all  electrical  mach- 
inery, wiring,  and  switchboard  construction  used  by  or  in 
connection  with  electric  lighting,  heating  and  power  ser- 
vices, and  other  l.M-anches  of  electrical  supplies,  such  form- 
ing the  principal  and  fundamental  portion  of  their  business. 
The  executive  committee  are  required  to  pass  upon  all  ap- 
plications. -  , 


Robert  Knight  Joins  A.S.C. 

Mr.  Robert  Knight,  assistant  superintendent  of  the  Ed- 
monton Electric  Light  and  Power  Department,  and  pre- 
vionsly superintendent  of  the  street  railway,  has  sent  in  his 
resignation  and  joined  the  Canadian  .\rmy  Service  Corps. 
Mr.  Knight  has  been  in  the  Electric  Light  Department  since 
1911;  is  a  native  of  Dundee,  Scotland,  took  up  the  profession 
of  electrical  engineering  in  Boston,  and  is  a  member  of  the 
.\.I.E.E.  Employees  and  office  staff  of  his  department  pre- 
sented Mr.  Knight  with  a  handsome  wrist  watch  and  ad- 
dress expressing  the  regret  they  will  feel  as  a  result  of  his 
action,  and,  at  the  same  time,  admiration. 


The  electric  pole  climbers  of  Quebec  city  are  on  strike 
and  considerable  damage  has  been  caused  by  cutting  wires 
and  interrupting  the  service. 


Before  organization— Electrical  contractor  arriving 
at  Carls  Rite. 


His  opinion  of  himself  undergoes  a  considerable 
change. 
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What  is  New  in  Electrical  Equipment 


The  Spraco  Cooling  System 

During  the  summer  of  1914  the  Spray  Engineering  Com- 
pany of  Boston,  Mass.,  installed  one  of  their  Spraco  cool- 
ing systems  in  connection  with  an  installation  of  Canadian 
General  Electric  steam  turbo-generators  at  the  Bennett  A\c. 
plant  of  the  United  Last  Co.,  Ltd.,  Maisonnenve,  P.Q.  This 
installation  consists  of  a  concrete  pond  64  feet  long  hy  45 
feet  wide,  inside  measurements,  surrounded  by  a  louvre 
fence,  and  having  forty  two-inch  bronze  turliine  spray  nozzles 
with  a  total  capacity  of  1,600  gallons  per  minute,  arranged  in 
connection  with  a  piping  system  over  the  pond.  The  entire 
work,  including  excavation,  pouring  of  concrete  bottom  and 
side  walls,  as  well  as  piers  for  supporting  suction  well,  neces- 
sary expansion  joints,  erection  of  fence  and  pipe  with  special 
equipment  was  carried  on  completely  by  the  Spray  Engineer- 
ing Company  under  charge  of  one  of  their  erecting  engineers. 

The  forty  nozzles  were  arranged  in  eight  groups  of  five 
,each  by  means  of  the  special  spray  heads  and  spray  arms  used 
hy  the  company  in  their  standard  installations.  The  bottom 
slal)  of  the  pond  was  6  inches  in  thickness,  sloping  towards 
the  suction  well.  The  depth  of  water  in  the  pond  varied 
from  3  feet  at  the  suction  well  to  2]/!  feet  at  the  opposite 
end  of  the  pond.  The  pressure  carried  at  the  nozzles  varies 
from  between  six  pounds  and  seven  pounds  during  hot  wea- 
ther, to  considerably  less  than  four  pounds  during  winter 
weather. 

Although  this  company  had  operated  a  numljer  of  ponds 
in  the  New  England  States  during  the  previous  four  years,, 
with  no  difficulty  from  freezing  during"  extremely  cold 
weather,  still,  the  temperature  never  went  below  1.5  degrees 
below  zero,  and,  as  the  temperature  of  the  air  in  Montreal 
goes  considerably  bfilow  this  point  at  times,  it  was  thought 
best  to  supply  a  special  feature  in  this  case  to  prevent  pos- 
sible difficulty  from  formation  of  anchor  ice  in   the  pond 


Interior  view  of  Spray  cooling  pond. 

around  the  intake  screen  when  the  temperature  of  the  air 
is  in  the  neighborhood  of  30  degrees  below  zero.  Hence  a 
t-inch  l)leeder  was  arranged  so  that  it  could  be  opened  more 
or  less  as  required,  admitting  a  small  amount  of  hot  water 
directly  from  the  condenser,  thus  enabling  them  to  maintain 
the  temperature  of  the  water  in  the  pond  between  35  degrees 
and  40  degrees,  no  matter  how  low  the  temperature  of  the 


air  might  go.  This  device  |)roved  to  be  very  successful  and 
no  (lifticulty  whatever  has  been  cx]K'rienced  frf)m  formation 
of  ice  in  the  pond. 

After  this  pond  had  lieen  in  o])eration  two  winters  and 
one  summer,  the  United  f^ast  Company  advised  the  Spray 
company  that  they  were  able  to  cool  water  to  a  temperature 
of  80  degrees  F,  with  air  at  94  degrees  F.  and  maintain  2H-]n. 


Exterior  view  of  cooling  pond. 

vacuun:  under  these  conditions,  which  is  a  very  satisfactory 
result  for  both  parties  concerned.  They  also  stated  that 
there  were  no  leaks  in  the  pond,  and  that  the  entire  installa- 
tion had  proved  to  be  satisfactory  in  every  way.  The  Spray 
Engineering  Company  now  has  five  or  six  additional  in- 
stallations in  Canada,  between  250  and  300  in  all  parts  of 
the  United  States,  three  in  Mexico,  thirty-five  in  Cuba,  and 
one  each  in  Porto  Rico,  South  Africa  and  China.  The 
"Spraco"  System,  as  compared  with  cooling  towers,  is  claimed 
to  require  less  power,  less  make-up  water,  have  longer  life 
and  lower  first  cost.  For  electrical  plants  both  the  air  and 
the  water  cooling  systems  of  the  company  appear  to  have  a 
promising  future.  The  control  of  generator  and  motor  tem- 
peratures working  anywhere  near  capacity  requires  a  very 
large  amount  of  cool,  clean  air.  The  same  is  true  of  the 
water  requirements  of  our  larger  steam  turbines  anil  trans- 
formers. ■ 


An  Electric  Outboard  Motor 

The  electric  motor  boat  has  always  met  with  favor  on 
account  of  its  noiseless  vvoi  king  and  cleanliness;  where  high 
speed  or  wide  range  of  action  is  not  demanded  or  for  duck 
shooting  or  trolling  the  electric  is  ideal.  The  outfit  described 
below  is  manufactured  by  the  Jewel  Electric  Company.  Chi- 
cago. 

The  motor  is  i)lace(l  directU-  alKive  tlie  main  dri\ing 
shaft,  v\hich  is  contained  in  a  telescopic  tulie.  allowing  the 
propeller  to  be  adjusted  to  the  correct  distance  beneath  the 
surface  of  the  water.  The  propeller  is  driven  through  a 
modified  type  of  worm  gearing,  which  gix.es  a  great  reduc- 
tion between  the  motor  and  the  propeller,  this  being  neces- 
sary owing  to  the  fact  that  the  normal  siJced  of  the  motor  is 
about  3,000  revolutions  per  minute,  .\bove  the  motor  is  a 
small  steering  wheel,  which  enables  the  propeller  to  be  turned 
to  the  right  or  left  hand,  or  completely  round  if  it  is  desired 
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to  reverse  the  direction  of  the  boat.  To  this  wheel  may  be 
fitted  either  tiller  or  steering  yoke,  according  to  require- 
ments. The  outfit  is  made  of  aluminium  and  manganese 
alloy  wherever  possible,  the  idea  being  to  reduce  the  weight. 
The  motor  complete,  without  battery,  weighs  only  :>0  pounds. 
The  motor  operates  on  a  current  of  from  six  to  twelve  volts. 

By  means  of  a  simple  device  the  motor  may  be  detached 
from  the  driving  shaft  and  used  for  other  purposes.  The 
standard  storage  batteries  supplied  with  the  regular  equip- 
ment are  two  of  C-v61t,  120  ampere  each.  Arrangements  arc 
being  made  for  agents  and  territorj^  rights  in  Canada. 


be  retiuired.  The  citizens  will  be  asked  to 
another  by-law  authorizing  this  expendituri 


\-i)le-  in  favor 


Converting  Gil  Lamps  to  Electric 

The  illustration  shows  the  Ideal  electric  converter  now- 
being  .marketed  by  the  Plume  &  Atwopd  Manufacturing- 
Company.  This  converter,  as  its  name  implies  and  the  illus- 
tration shows,  is  designed  for  the  conversion  of  oil  lamps 

A 


Converter  with  pull-chain  socket. 

into  electric  lan-:ps,  without  changing  the  appearance  of  the 
lan)p  itself.  There  are  innumerable  oil  lamps  throughout  the 
country  which,  for  economic  or  sentimental  reasons,  their 
owners  would  prefer  to  continue  in  service.  The  Ideal  con- 
verter makes  this  possible  at  small  expense. 


]!y  large  majorities  of  votes,  personal  and  property,  the 
citizens  of  Sherbrooke,  P.Q.,  have  carried  the  by-law  in 
favor  of  purchasing  the  Two  Miles  Falls  power  near  Weedon. 
The  by-law  authorized  the  raising  of  $37.5,000  for  this  pur- 
pose. There  was  a  majority  in  every  ward  except  one.  In 
order  to  transmit  the  power  to  the  city  it  will  be  necessary  to 
build  a  transmission  li'nc,  and  to  construct  this,  to  instal  a 
second  uiiif,  and  build  a  snl)-sl  ;i  I  inn,  a  further  $1.')1,000  will 


Anderson  "Reel"  Specialties 

The  illustrations  herewith  represent  "Reel"  specialtief 
being  marketed  by  the  Anderson  Electric  Specialty  Company 
Fig.  1  is  an  "Adapt-a-Lite,"  furnished  with  small  shade  and 
universal  clamp,  which  provides  a  support  for  the  lai-np  and  a 
means  for  hanging  from  the  side  wall,  frame  of  bed,  or  pro- 
jecting- edge  of  desk  or  table. 

Fig.  2  represents  an  "Auto-Reel"  spot-lite.  It  consists  of 
an  adjustable  cord  reel,  which  forms  part  of  the  bracket  and 
carries  on  its  spool  twelve  feet  of  extension  cord,  operated 
like  an  ordinary  curtain  roller.  Normally  the  cord  is  con- 
cealed in  the  ball-shaped  casing.  To  use  it  as  a  portable 
trouble  or  inspection  lamp  you  simply  unscrew  a  nut,  with- 
draw your  lamp  to  any  desired  distance,  and  you  can  have 


Fig.  1 


Fig.  2 


Fig.  .3 


light  all  over.  One  of  the  advantages  of  this  lamp  is  that  it 
is  not  detachable  from  your  car,  and  so  is  always  available. 

Fig.  3  is  an  extension  "drop-lite,"  operated  on  the  same 
principle. 


Eck  Fans 

The  fan  shown  in  the  accompanying  illustration  is  manu- 
factured by  the  Eck  Dynan-io  and  Motor  Con-ipany.  This  fan 
is  worthy  of  special  attention  on  account  of  the  shape  of  the 


blades,  which  the  company  have  named  " — — -ming"  blades,  as 
indicating  that  they  have  taken  the  "hmn"  out  of  hunnning,  so 
far  as  the  electric  fan  is  concerned. 
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The  Holophane  Realite. 

The  Holophane  Realite  unit  has  been  modernized  and 
adapted  by  the  Canadian  General  Electric  Company  for  the 
lype  "C"  or  gas-lllled  Mazda  lamp,  and  is  to-day  one  of  the 
best  all-enclosing-  glass  lighting  units  for  this  type  of  lamp. 
Ventilation  required  is  secured  through  slots  or  ludes  in  both 
the  top  holder  fitter  as  well  as  the  bottom  nob.  The  reflector 
half  has  the  new  velvet  finish  to  soften  the  light,  while  the 
bowl  part  still  retains  the  difi'using  satin  linish.  The  unit 
shown  in  Fig.  1  is  made  in  three  sizes,  namely,  tO  in.,  12  in., 


and  14  in.  diameter,  and  nia>'  he  u^ed  with  Mus-lllled  lamjis 
friim  100  to  ^OO  watt  size.  '.Idiese  unil>  :-ii\e  a  \er\  broad  dis- 
trii)Ution,  covering  wide  areas,  as  will  lie  nuted  by  the  aver- 
age distribution  curve  shown  in  l^ig.  :i,  re])resenting  a  100 
V.att  lamp  operating  at  0.08  watts  per  candle.  b"or  the  best 
results  the\-  should  be  spaced  apart  approximately  1.4  of  the 
mounting  height  above  the  plane  to  be  illuminated. 


Improved  Type  of  Joint-Box 

In  placing  electric  cables  in  underground  conduits  or  in 
hi)  ing  them  on  the  bottom  of  a  body  of  water  frequent  joints 
are  necessary,  'bhese  are  apt  to  be  weak  spots,  both  electri- 
cally and  mechanically,  unless  properly  made  and  protected. 
A  new  and  improved  type  of  joint-box  or  housing  for  use  on 
submarine  cables  has  recently  Ijeen  developed  and  perfected 
by  the  Standard  Underground  Calde  Company  of  Canada, 
and  successfully  used  on  submarine  cables  supplied  the  Hali- 
fax Electric  Tramway  Company  and  the  city  of  Ottawa 
Waterworks  Department.  ft  has  also  been  used  in  the 
United  States  on  submarine  cables  iif  the  Atlantic  City  Elec- 
tric Company,  on  the  United  States  Shiij  Canal  at  Atlantic 


Submarine  joint-box  or  housing. 

City,  N.J.,  and  the  Wilmington  and  I^hiladelphia  Traction 
Company,  and  Pennsgrove  I-^ight,  Heat,  and  Power  Com- 
pany in  crossing  the  Delaware  River  at  Wilmington,  Del. 
This , joint-box  is  so  designed  that  all  mechanical  stresses 
resulting  from  the  action  of  tides,  currents,  etc.,  that  usually 
tend  to  damage  the  cable  at  these  points  are  taken  off  the 
joint  proper  by  long  "take-up"  rods  i>n  the  joint-box  parallel 
to  (lie  joint,  and  tn  which  armor  tiic  rods  arc  rigidly  con- 


nected by  heavy  iron  clamps,  'i'his  construction  will  be 
made  clear  by  rtjfcrence  to  the  illustration.  As  submarine 
cables,  even  under  normal  conditions,  are  sui>jectcd  to  severe 
mechanical  stresses  and  have  iierctofore  often  failed  first  at 
the  joints,  this  new  device,  which  so  far  has  proven  very 
effective,  offers  a  solution  for  a  serious  ijroblem  in  submarine 
cable  laying. 


The  Work  of  the  Advisory  Council 

(Concluded  from  page  28) 
actual  manufacture  of  this  fuel  on  a  commercial  scale,  and 
by  actually  placing  it  on  the  market  for  a  period  sufficiently 
long  to  test  its  suitability  for  the  requirements  of  the  country. 
In  this  way  the  first  large  special  project  on  which  the 
Council  will  probably  embark  is  one  connected  with  the 
mining  industry  of  the  Dominion. 

(5)  The  Council  having  in  view  the  very  serious  deple- 
tion which  is  takin.g  place  in  the  forests  of  eastern  Canada, 
has,  after  a  careful  survey,  and  on  the  recommendation  of 
the  Foresters  of  the  Dominion,  advised  the  Government  to 
make  at  once  a  very  considerable  grant  for  the  purpose  of 
beginning  an  investigation  to  be  carried  out  under  the  For- 
estry Branch  of  the  Department  of  the  Interior  into  the 
best  methods  which  can  be  adopted  from  among  the  various 
well-known  plans  of  forest  management  as  practised  in 
Europe  for  the  purpose  of  bringing  the  forests  of  eastern 
Canada  under  a  regular  system  of  cultivation  similar  to  that 
under  which  the  European  forests  now  yield  to  the  respective 
governments  or  to  their  owners  a  large  and  regular  annual 
return. 

Other  Activities 

Among  the  various  subjects  to  which  the  Council  will 
address  itself  in  the  immediate  future  may  be  mentioned 
the  best  method  of  tabulating  the  natufah  resources  of  the 
Dominion  so  that  all  the  information  which  exists  concern- 
ing them  in  various  government  departments  and  elsewhere 
maj'  be  made  readily  available.  This  is  a  task  which  it  is 
one  of  the  functions  of  the  Government  to  carry  out,  and 
which  can  only  be  accomplished  satisfactorily  by  Govern- 
ment agencies. 

Another  very  important  subject  which  the  Council  had 
under  consideration  is  the  best  method  of  gathering  about 
it  and  associating  with  its  work  committees  of  gentlemen 
who  have  made  special  studies  or  who  have  expert  know- 
ledge in  certain  special  industries  in  any  certain  definite 
subjects,  and  who  will  be  willing  to  help  forward  the  de- 
velopment of  Canada  by  affording  their  advice  and  assist- 
inces  in  their  special  lines.  The  Council  also  has  had  sub- 
mitted to  it  some  44  separate  projects.  These  are  already 
under  consideration,  or  will  receive  consideration  at  an  early 
date.  Still  other  proposals  have  been  submitted,  which, 
while  embodying  a  cheerful  optimism  and  not  altogether 
devoid  of  humor,  will  not  require  such  an  extended  study. 

In  conclusion,  gentlemen,  I  would  remind  you  that  the 
encouragement  of  research  and  the  application  of  science 
to  all  our  industries  and  undertakings  is  a  great  national 
work  which  must  be  carried  forward  along  many  lines  and 
in  many  ways.  The  members  of  the  Council  will  use  their 
best  and  most  strenuous  efforts  to  secure  results  commen- 
surate with  the  iinportance  of  the  work,  and  they  ask 
you  one  and  all  to  aid  and  assist  in  every  way  in  your  power 
this  great  work  with  which  the  future  of  our  Dominion  is 
so  largely  bound  up. 

At  a  meeting  of  the  Canadian  Society  of  Civil  Engineers. 
Montreal,  on  March  23,  Mr.  R.  A.  Ross  presented  the  Gzow- 
ski  medals  awarded  to  Messrs.  Julian  C.  Smith.  E.  M.  Wilson, 
and  Henry  Holgato  for  their  pai>ers  on  the  Cedars  Rapids 
Development. 
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Current  News  and  Notes 


Bedford,  Que. 

High  water  recently  carried  away  the  dam  on  the  river 
at  Bedford,  Que.  The  loss  is  considered  serious  as  it  was 
the  source  of  supply  for  the  Bedford  Light  Company,  the 
Bedford  Stove  Company,  and  the  Corey  Needle  Company. 
These  concerns  have  au.xiliary  plants,  but  their  supply  of 
coal  is  limited  and  will  have  to  shut  down  unless  coal  is 
rushed  in.  The  town  will  also  be  without  light,  other  than 
coal  oil. 

Brockville,  Ont. 

Out  of  the  e-\i)enditure  of  nearly  $7,000,000  proposed  by 
the  Hydro-electric  I'ciwer  Commission  of  Ontario  for  the  year 
1917,  the  sum  of  is  set  aside  for  St.  Lawrence  River 

extensions.  It  is  i)r(il)a1)le  that  this  amo'unt  represents  the 
acciiiiring  of  the  i)o\ver  needed  to  furnish  the  amount  pro- 
mised to  Pjri )ckville,  (_)nt.,  by  the  Commission. 

Fort  Erie,  Ont. 

'J'lie  town  ccnmcil  of  Fort  l^rie,  Out.,  contemplate  the 
installation  of  an  electric  lighting  plant.  It  is  stated  the  wo'rk 
will  start  about  June. 

Hamilton,  Ont. 

.\t  the  annual  meeting  of  the  Canadian  Westinghouse 
Company  recently  held  at  Hamilton,  Ont.,  the  following  di- 
rectors were  elected:  H.  H.  Westinghon se,  Lieut. -Col.  Paul 
1.  Myler,  L.  A.  (3sborne,  Thomas  Ahearn,  Sir  John  M.  Gib- 
son,/John  F.  Miller,  C.  F.  Sise,  Warren  Y.  Soper,  Charles  A. 
Terry  and  G.  E.  Tripp.  Mr.  Westinghouse  continues  as 
chairman  of  the  lioard,  and  Col.  Myler  as  jiresident  and 
treasurer.  While  no  figures  are  available,  it  is  stated  that 
the  annual  report  is  very  satisfactory  to  the  shareholders. 

Montreal,  Que. 

The  Montreal  Light,  Heat,  and  Power  Company  an- 
nounce a  rate  of  T>4c  per  kilowatt  hour  for  electric  cooking 
stoves  in  Outremont.  with  a  minunuim  rate  of  $2  per  month 
for  every  month  in  the  3'ear. 

New  Toronto,  Ont. 

'I  he  factories  at  New  Toronto  are  complaining  of  the 
action  of  the  Ontario  Hydro-electric  Commission  which 
lorces  them  to  cease  (speration  between  twelve  and  one  daily 
in  order  that  work  may  be  done  on  the  wires.  This,  in  itself, 
is  not  so  serious,  but  the  i)ower  is  seldom  returned  at  one 
o'clock  and  nuich  time  is  wasted  before  the  plants  get  in 
operation. 

Saskatoon,  Sask. 

The  city  council  of  Saskatoim,  Sask.,  have  authorized 
Ihe  cxpeiKlitiirc  (jf  on  street  railway  cquii)nient. 

The  city  council  of  Saskatoon,  Sask.,  have  authorized 
Ihe  expenditure  of  $:!1,H00  for  an  ash  handling  plant  and 
water  softening  etpn'pmeni   for  the  local   |)ower  house. 

St.  Catharines,  Ont. 

'Ihe  Hydro-eU-clric  ('onnnission  of  .St.  Catharines  have 
decided  that  in  order  to  give  Si.  Catharines  customers  the 
best  possible  service  a  new  line  must  be  built  to  the  city 
from  Niagara  Falls.  Il  is  stated  thai  work  on  this  line 
will  be  coninienced  almost  immediately. 

St.  Jerome,  Que. 

The  (own  council  ol  Si.  Jerome,  Que.,  are  negotiating 
for  the  install.ation  of  an  electric  system  with  steam  generator. 


Toronto,  Ont. 

The  Board  of  Education,  Toronto,  Ont.,  recently  received 
tenders  for  telephone  systems  for  some  of  the  city  schools. 

The  Hydro-electric  Power  Commission  of  Ontario  has 
just  purchased,  through  the  C.  E.  -A.  Carr  Co.,  six  second- 
hand electric  locomotives  to  be  used  on  the  Chippewa  power 
development  work. 

File  following  orders  have  recently  been  recei\  ed  by  the 
Turbine  Equipment  Company:  P'rom  the  lmi)erial  Oil  Com- 
pany, Toronto,  an  order  for  two  additional  single  stage, 
double  suction,  high  lift  De  T^aval  pumps,  each  to  lie  direct 
connected  to  loO  li.i).  motors;  the  PMiion  Carliide  C  (im])any, 
Niagara  halls,  X.^'.,  and  Welland,  (  )nt.,  an  order  for  three 
IJe  Laval  single  stage,  double  suction  pumps  of  three  million, 
two  million,  and  one  million  gallons  daily  capacity  respec- 
ti\el\-,  to  lie  nuDtor  driven;  the  Canadian  Copper  Company. 
Cop]ier  Cliff.  Ont.,  an  order  for  two  single  stage,  double  suc- 
tion De  Laval  pumps,  each  Inn  ing  a  caiiacity  of  three  million 
.gallons  daih'. 

The  suplementary  estimates  tabled  in  the  Ontario  Legis-. 
lature  include  a  proposed  expenditure  of  $0,938,790  for  hydro- 
electric development.  Of  this.  $1,000,000  is  for  work  on  the 
Niagara  power  development,  $:3, 1300,000  on  Niagara  trans- 
former stations,  $9Sj,00()  on  Niagara  system  steel  tower  lines 
and  $1,69.5,000  for  Niagara  system  extensions. 

Winnipeg,  Man. 

The  Winnipeg  Telegram,  in  a  recent  issue,  states  that 
the  Winnipeg  Electric  Railway  has  served  notice  on  the  city 
of  a  claim  for  damages  amounting  to  one  million  dollars 
for  loss  sustained  by  the  company  due  to  competition  from 
jitneys. 


An  Electric  Outboard  Motor,  Jewel  Electric  Co. 
See  Description  on  page  33. 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
-■i-core,  13,200  v.  ca1)le,  illustrated  abo\  e.  After  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 


Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto  Winnipeg  Regina  Calgary 


Vancouver 
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Publisher's  Notice 

Advertisements  under  ""Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  cliarge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  tlie  publisher's  liands  by  the  10th  or  23rd  of  the  month  to  insure 
insei  tion  in  the  subsequent  issue. 


D.C.  GENERATOR 


For  .^ale,  in  first-class  working  order,  second- 
hand C.cneral  Electric  Direct  Current  Generator, 
?>r>  K.W.,  220  volts,  arranged  for  belt  drive,  com- 
jiletc  witli  sliding  base,  etc.  Address  Canada 
Forge  Company,  Limited,  Welland,  Ont.  7-S 


FOR  SALE 


Three  75  K.W.  Can.  Moloney  Elec.  Co.,  single 
phase,  oil  transformers.  Type  H.E..  Form  A., 
2200  volt,  P.  5.50  S.  60  cycle.  In  service  for  three 
months  only.  These  transformers  are  in  fust 
class  condition  ami  can  be  delivered  innnediately. 
\ddress  offers  to  Citv  Clerk,  Prince  .Albert,  Sask. 

7-S 


AUCTION  SALE 

of  letail  store  stock  of  Electrical  Chattels  and 
l-'ixlures  will  be  held  on  Thursday,  April  2Gth, 
1917.  at  1  o'clock  p.m.,  at  the  house  of  Dr.  Joseph 
Emery,  Elma  Street  East,  f-istowel,  Ontario. 

Intending  purchasers  may  examine  the  stock 
and  inventory  on  said  premises-  any  days  except 
Tuesdays  anil  Wednesdays.  ."^ale  en  bloc.  Re- 
served l)id. 

Apply  to  I.  Cecil- Ilaniihon,  liarrister,  Listowel, 
Ontario.       '  7-8 


TOWN  OF  YORKTON 

SASKATCHEWAN 


Tenders  .Ml  invited  for  one  :;.']!'-4IIO  TJ.If.P. 
Ciiiidiiiic  M  l)usrl  Electric  Unit.  .'-iiccilications 
may  be  'ililauicd  from  the  undersii;ii<'d.  by  whom 
sealed  tenders  will  be  received  until  12  o'clock 
noon  on  ;>Oth  April,  1917. 

r.  T.  Pir^K/NCTON, 

Town  Clerk. 

.March  2.Sth.  1917,  8-8 


FOR  SALE 

Hydraulic  and  Electric 
Machinery 

One  S.  Morgan  Smith  water  turbine  unit  (lOl.S) 
twin  wheels  built  for  55-60  ft.  head,  rating  1,400 
h.p.,  governor  attached;  also  about  120  ft.  steel 
penstock,  8  ft.  diam,  5/10  plate. 

One  Can.  Gen.  Elec.  A.  C.  generator  (dynamo), 
750  k.v.a.  ('1913)  single  phase;  can  be  easily 
changed  to  2  phase  or  3  phase. 

One  A.  C.  stationary  transformer,  50  k.v.a. ; 
primary  voltage,  1,040/2,040;  secondary,  2  taps,  50 
V.  and  100  v. 

One  T-Ioltzer-Cabot  D.  C.  generator,  C  volts,  250 
amp.,  complete* with  field  rheostat. 

.'Vll  in  the  best  of  condition.  Onolations  niade 
made  to  reliable,  bona  fide  encniiries.  Delivery 
can  be  made  in  three  weeks.  I!ox  550.  Electrical 
Xews,  Toronto.  Ont.  8--S 

POSITIONS  WANTED 


ERECTING  ENOTNEER.   E 'ECTR I  CAT.  — 1 5 

years'  expel  ienrc  ;  I  hoi  oiurtily  I'.'imiliai  with  su- 
pciA  tsiiin  n)  jiuliisii  i;ii  .-ind  pow  '-r  i»iant  inst^illa- 
li(»'i  (hiKl.  aim  low  Icnsioii).  main'enam-i-  and  re 
nails;  goof!  e.\eeiitivc  aliililv.  Would  consider 
coinniereial  or  iiiiinicipal  anpoi  iil  iiieiil .  liox  .")5, 
Klcclrica!  News.  Toronlo,  r)iil.  .S-S 


OPERATOR,  age  20,  with  I.  C.  S.  technical 
knowledge,  two  years'  experience  in  plant  of  800 
kw.,  wishes  position  as  operator  in  Power  Plant. 
Best  reference.  Box  532,  Electrical  News,  To- 
ronto, Ont.  7-8 


POSITIONS  VACANT 


WANTED— ELECTRICAL  DRAFTSMAN  for 

generating  and  sub-station  design,  on  large  capa- 
city, high  and  moderate  voltage  systems.  Ap- 
plicants must  state  nationality,  education,  experi- 
ence, age,  whether  married  or  single,  and  salary 
desired.  Apply  Hydro-Electric  Power  Commis- 
sion of  Ontario.  7-S 


.V  meeting  of  niantifacturer.s  of  lieat- 
ing  and  other  appliances  was  held  on 
March  15  l)y  the  Wiring  Committee  of 
the  Commercial  Section  of  the  National 
Electric  Ligi;t  Association,  at  associa- 
tion headquarters,  New  York,  to  consider 
the  question  of  standardizing  the  plugs 
hy  which  the  various  appliances  are  con- 
nected to  the  portable  cord.  The  chair- 
man, Mr.  -R.  S.  Hale,  explained  that  the 
general  purpose  of  the  meeting  was  to 
begin  standardization  by  discussion  and 
that  the  association  would  not  take  any 
action  until  there  should  be  substantial 
agreement  among  the  manufacturers. 
Two  committees  were  appointed,  one  on 
round  prongs  and  the  other  on  flat 
prongs.  Each  of  these  committees  will 
consider  the  subject  and  submit  reports 
giving  the  arguments  and  experiences  as 
to  why  round  or  flat  prongs  would  be 
the  best  standard  design.  They  will  al- 
so suggest  proper  dimensions  and  specifi- 
cations in  case  either  should  be  adopted. 
Tlic  reports  will  also  include  a 'discus- 
sion of  guides  on  appliances. 


PETRIE'S  LIST 

of  New  and  Used 

MOTORS 

for    Immadiate  Delivery 


No.  H.P.  Phase  Cycle  Volts 

Speed 

Maker 

1 

75 

3 

25 

550 

750 

Lancashire. 

1 

18 

3 

60 

550 

1150 

Union  Elec. 

1 

15 

3 

25 

550 

1400 

J.  &  M. 

1 

12H 

3 

60 

550 

1740 

Union  Elec. 

1 

TA 

3 

60 

550 

1700 

LancasliSre. 

1 

1A 

3 

60 

220 

1710 

Union  Elec. 

1 

7/. 

Q 

25 

550 

750 

Packard 

1 

5 

3 

25 

550 

1400 

Westg. 

25 

550 

1400 

Lancashire. 

1 

5 

3 

60 

200 

850 

Westg. 

1 

5 

3 

25 

550 

1.500 

Langdon 

1 

5 

3 

25 

550 

1400 

Swedish 

1 

:! 

25 

550 

1400 

C.  G.  E. 

1 

'2 

125 

104 

1875 

C.  G.  E. 

1 

!.; 

1 

25 

no 

14.50 

Fisher 

Write  Us  for  Prices 


In  addition,  sitice  it  is  possible  these 
two  committees  maj'  not  adequately  re- 
present the  manufacturers  as  a  whole, 
any  other  iiianufacturer  who  desires  to 
do  so  is  requested  to  send  a  similar  state- 
ment to  the  chairmanr  outlining  the 
claims  of  any  other  form  of  connection,; 
After  all  reports  have  been  received  a  fur^ 
ther  general  conference  of  manufacturers 
will  be  called  some  time  during  the  sural 
mer  or  early  autumn. 


FOR  SALE 

MOTORS,  GENERATORS 

and  TRANSFORMERS 
IMMEDIATE  DELIVERY 

MOTORS 


No. 

H.P. 

Pliase 

Cycle  Volt 

R.P.M. 

Make 

1 

50 

25 

5.50 

750 

C.  V,.  E. 

1 

40 

25 

550 

7511 

Westg. 

1 

30 

25 

.550 

750 

Westg, 

1 

3 

3 

25 

220 

1500 

C.  G.  E. 

1 

150 

3 

25 

440 

300 

Westg. 

1 

75 

3 

25 

440 

375 

Westg. 

1 

400 

.3 

60 

2200 

900 

Westg. 

1 

75 

3 

00 

2200 

900 

Fairbanks 

1 

35 

3 

60 

440 

900 

C.  G.  E. 

1 

20 

.3 

60 

440 

900 

C.  G.  E. 

1 

15 

60 

440 

900 

C.  G.  E. 

1 

15 

60 

220 

1800 

Westg. 

1 

15 

3 

60 

550 

900 

Westg. 

1 

111 

60 

550 

1200 

Westg. 

5 

.3 

00 

550 

1700 

Westg. 

1 

5 

3 

60 

550 

1200 

C.  G.  E. 

•V' 


GENERATORS 

No.  K.V.A.  Pliase  Cycle  Volt     R.P.M.  Make 
1         75       3        60     2200       900  Westg. 
1       100      3        60      550      900  A-C-B 
1         60       3        25     2200       300    Westg.  ,,, 
(All  these  generators  are  practically  new)  ' 

60  Cycle,  2200/110/220  Volt,  Transformers  in  all  ' 

sizes  from  10  to  100  K.V.A. 

Write  for  particulars  ^ 

E.  A.  LOWRY, 
209  King  St.,  GUELPH,  ONT. 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs. 
CopyrigHts  and  Infringements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG.,  ISKing  St.  W..  TORONTO 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENr  LITIGATION 

SEND  FOR  HAND  BOOK 


ATE NTS 


H.  W.  PETRIE,  Limited 

Front  St.  We»t  -  Toronto,  Ont. 


PHONI 

MAIN 
2582 

RIDOUT  &  MAYBEE 

59  Yonge  Street 
TORONTO  .  CANADA 
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^^The  National  Authority  on  Wiring  and  Construction'' 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  359,400  Sold 


23rd  Year 


By  H.  C.  Cushing  Jr. 

Fellow  American  Institute  o/  Electrical  Engineers;  formerly 
Electrical  Inspector  Jor  Boston  Board  of  Fire  Underwriters 
and  Underwriters   Tariff" Association  oj  New  York. 


23  rd  Edition 


1917  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 
postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,      347  Adelaide  street  West.       Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  BiRDSALL.  M.E.,  a.i.e.e. 
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Wagner     Type     B\V  (Self-starting) 
I'olj'pliase    Motor.      Popularly  named 
"The  Public  Servant." 


You 
Specify 
the 

Service 

and  we  will  speci- 
fy tlie  motor. 
Wagner  Quality 
Motors  are  built 
for  single  or  poly- 
phase currents 
and  for  every  pos- 
sible service.  Tell 
us  what  you  want 
the  motor  for  and 
we  will  tell  you 
the  type  of  motor 
that  will  exactly 
meet  your  re- 
(luirements. 

Let  us  send  you  Bulletin  11013  and  11113. 

of  Canada  Limited-Montreal 

Guardian  Bldg.,  Montreal.  Traders  Bank  Bldg.,  Toronto. 

291 


Wagner 


Single-pliase 
Back  lica 


y 


Motor  witli 


Portable  Welder 

The  Portable  Welder  is  a  new  device  for  in- 
stalling the  time  tested 

ERICO  WELDED  BONDS 

It  can  be  easily  lifted  from  the  track  by  two 
men.  There  are  no  rotating  parts  and  no  flame 
or  arc  strikes  bond  or  rail. 

Write  for  particulars 

The  Electric  Railway  Improvement 

Company 

CLEVELAND 


DEVOE 

Switches,  Switchboards, 
Panels  and  Steel  Boxes 

MADE-IN-CANADA 


Knockouts  are  eas- 
ily removed  —  no 
hammering  the  box 
out  of  shape — and 
painted  with  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing these  b  oxes 
absolutely  rust 
proof. 

Hundreds  of  Con- 
tractors are  using 
them.    You'll  nev- 
er know  how  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  specialists  in  this  line  we  are 
able  to  produce  all  kmds  of  switches  at  reasonable 
prices. 


Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  Devoe  Electric 
Switch  Company 

Office  and  Factory: 

414  Notre  Dame  St.  West 

MONTREAL 
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In  offering  the  new  "THOR"  to  your  trade, 
you  can  do  so  with  full  assurance  that  you 

are  giving  them  "Value  Received." 


The  new  "THOR"  Electric  Washing 
Machine  is  Chainless — Beltless — Silent.  It 
is  simple  and  safe. 

This  machine  is  guaranteed  against  Imperfe(flions. 
Write  Us  for  Full  Description  and  Prices. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


Idealism 
that  is 
Practical 


Model  310  Portable 
Single  Phase  and  D.C. 
Wattmeter 


To  attain  the  highest  possible  stand- 
;ir'I  of  service  is  the  dominating 
purpose  whicli  subordinates  all  other 
considerations  in  the  designins;  and 
liuilding  of 

Indicating 
Instruments 

Especially  in  tliis  field  of  Electrical 
Measurement,  such  an  ideal  is  thor- 
oughly consistent  with  practical 
commercial  demands.  So  it  is  that 
Weston  pre-eminence  is  as  well  re- 
cognized from  the  commercial  stand- 
point as  from  the  scientific. 

Weston  Electrical  Inttrument  Co. 
23  Wetton  Ave.,  Newark,  N.J. 

'r()R().VT()--A.  B.  Winter  Joyner, 

Ltd..  100  Wellington  St.  W. 
■MO.VTKK.AL,     WIXNTPEG  and 
\'.\.\C  ()UVER— Northern  Electric 
Company,  Limited. 


Weston  models  include  com- 
plete groups  for  Portable  and 
for  Switchboard  Service  on 
.'\.C.  and  on  D.C.  circuits,  to- 
gether with  many  instru- 
ments designed  for  special 
purposes.  Write  for  particu- 
lars regarding  any  field. 


"DOMINIONLITE" 

An  Efficient  Unit  for  Business  Lighting 

Look  at  tlie  generous  dimensions  of  this 
unit.  Make  an  inspection  of  its  efficiency 
under  actual  lightino-  conditions.  We  know 
what  your  opinion  will  be.  It's  the  biggest 
value  on  the  market — ^bar  none.  Big  and 
handsome,  with  a  cheerful,  honest  exterior 
design,  it  is  just  the  thing  for  all  places  of 
business.  Materials  are  strong  and  good 
Made  in  two  sizes  to  accommodate  up  to  300  and  500  watt  Nitrogen 
and  Tungsten  lamps. 

This  is  a  piece  you  should  always 
carry  in  stock. 


Jefferson  Glass  (ompany  Ipted 

Head  Office  and  Works:  TORONTO 

MONTREAL— Royal  Tru.t  Bldg.,  L.V.  Webber,  Manager.    WINNIPEG— 592  Notre  Dame  Ave.,  A.E.  Etling,  Agent. 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers:-Eighth  page,  every  issue  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  General  Electric  Company. 

ALUMINUM  . 

British  Aluminium  Company. 
Northern  Aluminum  Company 
Spielmann  Agencies.  Registered. 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company 

^^i^r^^  mrtZ,..y  of  Canada. 
Weston  Electrical  Instrument  Company. 

ATTACHMENT  PLUGS 

Benjamin   Electric   M'anufacturing  Company. 
Canadian  Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National  Metal  Molding  Company. 
Pass  &  Seymour,  Inc. 

AUTO  STARTERS 

Adams-Bagnall  Electric  Company. 

BATTERIES 

Canadian  General  Electric  Company,  - 
Canadian  Hart  Accumulator  Company. 
Hamilton    &   Toronto   Electric  Co. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

BLOCKS 

Jordan  Bro?.  Inc. 

BOLTS 

McGill  Manufacturing  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Ohio  Brass  Company. 

BOXES 

Canadian   Westinghouse  Company. 
cSo  Fuse  Manufacturing  Company. 
G    &  W   Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Sard'ljnderjround  Cable  Co.  of  Canada. 

BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited. 
Toyner,  Limited,  A.  H.  Winter. 
Pringle,  R.  E.  T. 

BRAKES 
Sundh  Electric  Company. 


CABLE  RACKS 


Cope,  T. 


BULBS 

Pioneer  Corporation, 

BUS  BAR  SUPPORTS 
Toyner,  Limited,  A.  H.  Winter 
Kloloniy  Electric  Company  of  Canada. 

BUSHINGS 

Electrical  Fittings  Company. 
Nation"  Metal  \lolding  Company. 


CABINETS 
Canadian  Krantz  Electric  &  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company. 
Canada  Wire  &  Cable  Company. 
D   &  W.  Fuse  Company. 
Northern  Electric  Company. 
Phillips  Electrical  Works,  Eugene  1'. 
Sundard  Underground  Cable  Co.  of  Canada. 

CABLE  ACCESSORIES 
Cope,  T.  J.       .  „ 

Northern  Electric  Company.  r,„,M, 
Standard  Underground  Cable  Co.  of  Canada. 

CARBONS 
Canadian  Weatinghouae  Company. 


CAR  EQUIPMENT 

Ohio  Brass  Company. 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 

Jones  &  Glassco. 

CHARGING  OUTFITS 

Canadian   Crocker-Wheeler  Company. 
Lincoln  Electric  Co.  of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern  Electric  Company.  . 

CIRCUIT  BREAKERS 
Canadian  General  Electric  Company. 
Cutter  Electric  &  Manufacturing  Company. 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.  &  W.  Fuse  Company. 

COMMERCIAL  AGENCY 

Bradstreet  Company. 

COMMUTATORS 
Cleveland  Armature  Works. 

COMPRESSORS 
De  Laval  Steam  Turbine  Company. 

CONDENSERS 
Bovine  Hydraulic  &  Engineering  Company. 
Canadian   Westinghouse  Company. 

CONDUCTORS 
British  Aluminium  Company. 
National  Metal  Molding  Company, 
Northern  Aluminum  Company. 

CONDUITS 
American  Conduit  Company. 
Conduits  Company.  ^  .    .  , 

Electrical  Fittings  &  Foundry  Limited, 
National  Metal  Molding  Company. 
Northern  Electric  Company. 

CONDUIT  ROD 

Cope,  T.  J. 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited. 

Ferranti  Electrical  Company  of  Canada. 

Lincoln  Electric  Co.  of  Canada. 

CONDUIT  BENDERS 
Martin  &  Sons,  H.  P. 

CONDUIT  BOX  FITTINGS 
Electrical  Fittings  Company. 
Pass  &  Seymour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 

Canadian   Crocker- Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Sundh  Electric  Company. 

CONNECTORS 

Dossert  &  Company. 

COOKING  DEVICES 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
National  Electric  Heating  Company. 
Northern   Electric  Company. 
Spielmann   Agencies,  Registered. 

CORDS 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 

Northern  Electric  Companr 
Stuart  Howland  Co7T;:;->--i.v 


CRUDE  OIL  ENGINES 
Boying  Hydraulic  &  Engineering  Company. 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Co. 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
C4iicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 
Pass  &  Seymour  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company^ 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M.  _ 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company. 

ELECTRIC  SHADES 

JelTersoii  Glass  Company 

ELECTRIC  RANGES 

National  Electric  Heating  Company. 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 

Ohio   Brass  Company. 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada. 

FANS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Century  Electric  Company. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Robbins  &  Myers. 
Spencer  Company,  W.  H. 
Volt  Electric  Company. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited. 
Northern  Electric  Company. 

FIXTURES 

Benjamin  Electric  Manufacturing  Companjf 
Canada  Sales  Company. 
Canadian  General  Electric  Company. 
Jefferson  Glass  Company. 
Northern  Electric  Company. 
Tallman  Brass  &  MeUl  Company. 

FLASHLIGHTS  . 

Canada  Sales  Company. 
Interstate  Electric  Novelty  Company. 

Northern  Electric  Company. 
Spielmann   Agencies,  Registered. 

FLEXIBLE  CONDUIT 
Tubular  Woven  Fabric  Company. 

FUSES 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
Daum,  A.  F. 
D.  &  W.  Fuse  Company. 
Economy  Fuse  &  Manufacturing  Compan 
G,  &  W.  Electric  Specialty  Company. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Company. 
Volt  Electric  Company. 

FUSE  BOXES 
D.  &  W.  Fuse  Company. 
Northern  Electric  Company. 

Pass  &  Seymour,  Inc. 

(Continued  on  page  44) 
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THIS  TRADE  MARK 


Water 

Turbines 


Hydraulic 
Governors 


High 

Efficiency 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Vertical 
Turbines 

shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
Tb.ey  are  among  the  largest 
water  turbines  installed  in 
C'anada  and  are  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 

The  services  of  tlxese  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


TELEPHONES 


A  TYPE  for 
EVERY  PURPOSE 


We  make  them  to  give  years  of  service.    Special  attention  has  been 
given  each  part  before  assembling. 

A  rigid  inspection  and  test  is  made  after  each  part  has  been  firmly  placed  in 
its  proper  position. 

TRANSMISSION 

in  our  telephones  'S  perfect,  because,  we  know  and  you  know,  and  your  cus- 
tomer will  find  out,  that  it  is  transmission  that  counts.  We,  therefore,  give 
the  necessary  attention  to  otir  transmitters  and  receivers,  and  know  that  each 
one  will  stand  up  under  the  work  that  it  is  expected  to  perform. 

Our  SERVICE  Department  will  furnish  you  with  diagrams  and  specifications  that 
will  assist  you  in  contracting  for  telephone  work. 

Write  for  Bulletin  No.  7 

Canadian  Independent  Telephone  Co.,  Limited 

263  Adelaide  Street,  W.  TORONTO 
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GENERATORS 

Canadian  Crocker- Wlieeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Canadian   Vickers,  Limited. 
De  Laval  Steam  Turbine  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lachapelle  &  Company,  J.  D. 
Lancashire  Dynamo  &  Motor  Company. 
Lincoln  Electric  Co.  of  Canada. 
Thomson   Company,    Limited,  Fred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Canada   Sales  Company. 
Jefferson    Glass  Company. 

GUARDS  (Lamp) 
McGill  Manufacturing  Company. 
Monarch  Electric  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HEATING  DEVICES 

Canadian  General  Electric  Company. 
Canadian  Vickers,  Limited. 
Canadian    Westingliouse  Company. 
Majestic    Electric  Company. 
National  Electric  Heating  Company. 
Northern   Electric  Company. 
Renfrew  Electric  &  Manufacturing  Company. 
Spielmann   Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Roving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian^  Inspection  and  Testing  Laboratories. 

INSTRUMENTS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 

INSULATORS 

Canadian  Porcelain  Company. 
Canadian    Westinghouse  Company. 
Illinois  Electric  Porcelain  Company. 
Moloney   Electric   Company  of  Canada. 
Mica  Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 

Packard  Electric  Company. 

IRONS  (Electric) 
Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Flexible  Conduit  Company. 
Majestic  Electric  Company 
National   Electric  Heating  Company. 
Northern   Electric  Company. 
Renfrew   Electric  Company. 

ISOLATED  LIGHTING  PLANTS 
Main  Electric  Mfg.  Company. 

LAMP  BULBS  (Electric) 
Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical  Maintenance  &  Repairs  Company. 
High  Efficiency  Lamp  Company. 
Uncoln  Electric  Co.  of  Canada. 
Moloney  Electric  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 
Volt  Electric  Co. 

LANTERNS  (Electric) 
Duncan  Electrical  Company. 
Interstate   Electric    NoveKy  Company. 
.Spielmann   Agencies,  Registered. 

LIGHTNING  ARRESTERS 

Canadian  ficneial  Electric  Company. 
Electric  Service  Supplies  Company. 
Moloney   Electric   Company  of  Canada. 
Northern  Electric  Comnan/. 


LINE  MATERIAL 

Acme   Stamping   &   Tool-  Works,  Limited. 
Canadian  General  Electric  Company. 
Cope,  T.  J. 

Carr  Company,  C.  E.  A. 
Northern*  Electric  Company. 
Pringle,  R.  E.  T. 
Ohio   Brass  Company. 
Pass  &  Seymour  Inc. 
Steel  Co.  of  Canada  Limited. 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company. 
Toyner,  Limited,  A.  H.  Winter. 

Northern  Electric  Company. 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited. 

LUMINOUS  BULBS 

Pioneer  Corporation 

LUMINOUS  CLOCKS 

Pioneer  Corporation 

MAGNETS 

Car\,adian  Westinghouse  Company. 
Sundh  Electric  Company. 

MEASURING  INSTRUMENTS 

Tweeds  Northrup  Co. 
Northern  Electric  Company. 
Thompson-Levering  Company. 

METAL  MOLDINGS 

National  Metal  Molding  Company. 
Pringle,  R.   E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company. 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

Northern  Electric  Company. 

Packard  Electric  Company.  , 

MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 

MOTORS 

Canadian  Crocker- Wheeler  Company. 

Canadian  General  Electric  Company. 

Canadian    Westinghouse  Company. 

Canadian  Vickers. 

Century  Electric  Company. 

Electrical  Engineering  Company. 

Electrical   Maintenance   &  Repairs  Company 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

T^ancashiire  Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company. 

Petrie,  Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers. 

Spencer  Company,  W.  H. 

Thomson   Company,   Limited^  Fred. 

Toronto  &  Hamilton  Electric  Company, 

Wagner  Electric  Mfg.  Company  of  Canada. 

NICKEL 

International    Nickel  Company. 

OFFICE  FURNITURE 
Canadian   Office   &   School   Furniture  Company. 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada. 

OVERHEAD  MATERIAL 

Drew  Electric  '&  Mfg.  Company 
Carr  Company,  C.  E.  A. 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Krantz  Electric  &  Mfg.  Company. 
Canada  Sales  Company. 
Devoe  Electric  Switch  Company. 

Norlliern  Electric  Company. 

PAINTS  &  COMPOUNDS 

G.  &  W.  Electric  Specialty  Company. 
McGill  Manufacturing  Company. 
.Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada. 

PHOTOMETRICAL  TESTING 
Electric  Teiting  Laboratoriei,  Inc. 


PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 

Fetherstonhaugh  &  Hammond. 

Ridout  &  Maybee. 

Shipman  &  Company,  Harold  C. 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company. 

PLUGS 

Benjamin   Electric   Manufacturing  Company. 
Pringle,  R.  E.  T. 

POLES 

Crawford   Cedar  Company. 
Lindsley  Bros.  Company. 

Northern   Electric  Company. 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 

Steel  Co.  of  Canada  Limited. 

PORCELAIN 
Canadian  Porcelain  Company. 
lUineis   Electric   Porcelain  Company. 

Oliio  Brass  Company. 
Pass  &  Seymour,  Inc. 

POTHEADS  &  SLEEVES 
G.  &  W.  Electric  Specialty  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &  Engineering  Company. 

Main  Electric  Mfg.  Company. 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin  Electric  Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Pass  &  Seymour. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company. 

REPAIRS 
Electrical  En^neering  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Thomson  Company,  Fred. 

RHEOSTATS 
Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

.     .  ROSETTES 
Benjamin  Electric  Manufacturing  Company. 
Duncan  Electrical  Company. 
National  MeUl  Molding  Company 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Pringle,  R.  E.  T. 

_    .     .  SOCKETS 
Benjamin  Electric  Manufacturing  Company. 
Canad,ian  General  Electric  Company. 
Duncan  Electrical  Company. 
Monarch  Electric  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Spencer  Company,  W.  H. 
Starr  Son  &  Company,  John. 
Volt  Electric  Company. 

SOLDERING  FLUXES 

Allen  Company,  L.  B. 
Houston    Sc  Company 

SPECIAL  HEATING  APPLIANCES 

National   ICIcclric  Ileal inp;  Company. 

STANDARD  CELLS 
Weston  Electrical  Instrument  Company. 

(Continued  on  Page  46  i 
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NICKEL 


Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL~99.80% 

Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
Ayfj^       -r  natural  stronger-than- 

"Cj  ir^^      steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufactured  forms  are  Rods,  Flats,  Casings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT   TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


Electrical  Machinery  and  Repairs 


Armatures  Complete,     Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 

Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  WarehomeB: 
501  Merchants  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern   Engineering  and  Supply   Co.,   Ltd.,  CALGARY 

Prompt  shipment*  from  Factory  or  nearest  Warehouse 


ELECTRICAL 
SPECIALTIES 


"Bulldog"  L'urtaljle  ].anip  Guards  arc  a 
profitable  specialty  to  handle  in  any  sea- 
son. They  are  selling  by  thousands  all 
over  America. 

"BULLDOG"  PORTABLE 
LAMP  GUARDS 

They  are  light  and  strong  and  form  an 
absolute  protection  to  the  light  l)ulb.  In 
addition  they  make  an  ideal  i)ortable  lamj) 
for  garages,  hotels,  shops,  halls  and  e\  ery 
building  using  this  type  of  lamj).  Send 
for  (lur  illustrated  catalogue  and  prices 
to  dealers. 

McGill  Manufacturing  Co. 

VAPARAISO,  INDIANA 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract  . 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 
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STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Northern   Electric  Company. 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 
Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Canada  Sales  Company. 
Canadian   Westinghouse  Company. 
Chamberlain  &  Hookham  Meter  Company, 
Devoe  Electric  Switch  Company. 
Electrical   Maintenance   &  Repairs  Company. 
G.  &  W.  Electric  Specialty  Company. 
Moloney  Electric   Company  of  Canada. 
Monarch  Electric  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Spencer  Company,  W.  H. 
Starr  Son  &  Company,  John. 
'-tuart-Howland  Company. 
Sundh  Electric  Company. 

SWITCHBOARDS 

Canadian   General   Electric  ("ompany. 

Canadian   Krantz  Electric  &  Manufacturing  Co. 

Canadian  Westinghouse  Company. 

Devoe  Electric  Switch  Company. 

Ferranti  Electrical  Company  of  Canada. 

Moloney  Electric  Company. 

Northern   Electric  Company. 

Pringle,  R.  E.  T. 

SWITCH  BOXES 
Electrical  Fittings  Company. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada. 

SWITCH  PLATES 

Pioneer  Corporation. 


TAPE 

Packard  Electric  Compaiiy. 
Northern  Electric  Company. 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Co. 
Northern  Electric  Company. 

TOASTERS 

l-'le.xible  Conduit  Company. 
.Xatioiial  Electric  Heating  Conipany. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 

TOOLS 

Northern  Electric  Company. 

Pratt  & .  Whitney  Company  of  Canada. 

TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company.  - 

TRANSFORMERS 
Adams-Bagnall  Electric  Company. 
Canadian  Crocker-Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Company. 
Packard  Electric  Company. 
Thordarson  Electric  Manufacturing  Company. 
Wagner  Electric  Mfg.  Company  oi  Canada. 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company. 

TROLLEY  GUARDS  ' 
Ohio  Brass  Company. 

TURBINES 
Boving  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 


TUBING 

Northern  Aluminum  Company. 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 

Northern  Electric  Company. 

VACUUM  CLEANERS 

Houston  &  Co. 
Pringle,  R.  E.  T. 

VISE  STANDS  (Portable) 
Martin   &  Sons,  H,  P. 


WATERPROOFING 


Toch  Bros. 


WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 

WELDING  EQUIPMENT 

Lincoln  Electric  Co.  of  Canada. 

WIRE 

Boston  Insulated  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company. 

D.  &  W.  Fuse  Company. 

International  Nickel  Company. 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

WIRING  DEVICES 

'  Canadian  General  Electric  Company. 
Northern  Electric  Company. 
Volt  Electric  Company. 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 


\liril  1.-.,  I'.H 
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The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  Street,  MONTREAL 

Manufacturers  of 

Brass  and  Porcelain  Sockets,  Cut-Outs, 
Receptacles,  Rosettes,  Attachment  Plugs, 
Tumbler  Switches,  etc. 


INDOOR  -  OUTDOOR 
TYPE 

Disconnects— Choke  Coils 
Bus-Supports— Fuse  Mounts 


POLE  TOP  SWITCHES 

Single  and  Double  Break  Light- 
ning Arresters,  Sub-station 
units.   Ask  for  Catalogs. 


OUT-DOOR  SUB-STATIONS 
WOOD  POLE-STEEL  TOWER 


f  I 


'Delta  Star"  High  Tension  Equipment 

Moloney  Electric  Co.  of  Canada,  Limited 

Montreal,      Toronto.      Winnipeg,  Vancouver 


Halifax, 


Stop  Fminc  WIbf 


Wiiy  feed  good  wire  to  an  acid  flux?     Use  a  safe  fiux,  the  kind 

lliat's  equal  to  ".50-50"'  seder  and  pure  copper  wire. 

'I'liat's 

4  forms:  Stick,  paste, 
salts,  and  liquid. 


Sample  for  your 
Dealer's  Name. 


The  only  flux  passed  by  Underwriters, 

Houston  &  Co.,  Ltd,,^'""vvfNNiPEG"'' 

22  College  Street,  Toronto, 
1825  Scarth  Street,  Regina. 

"In  the  Soderman's  game  since  '9i 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our    nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Salec  Office— 72  W.  Adams  St.,  Chicago,  II). 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  it  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net, 
f.o.b,   Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


3H>    Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 


Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^f'.?  Pittsburgh,  Pa. 


John  Starr  Son  &  Co. 

Limited 

158  Granville  St.,  Halifax,  N.  S. 

Electrical  Supplies 

Wholesale  Distributors  for 

Standard  Underground  Cable  Co. — Wires  and  Cables 
Crouse-Hinds  Co. — Condulets 
Pass  &  Seymour — Wiring  Supplies 

Hotpoint  Electric  Co. — Heating  and  Cooking  Appliances 

Benjamin  Electric  Co. — Wiring  Supplies 

Trumbull  Electric  Co. — Panel  Boards  Switches,  etc. 

Moloney  Electric  Co.— Transformers 

Harvey  Hubbell,  Inc. — Wiring  Supplies 

Ferranti  Electrical  Co.— Meters 

Orpen  Conduit  Mfg.  Co. — Galvanized  Conduit 

"Crown,"  "Chadwick"  and  "Wakefield" — Fixture 

Nitrogen,  Tungsten  and  Carbon — Lamps 

"Radium,"  "Columbia"  and  "Eveready" — Batteries 

Large  Stocks  of  Above  Carried  for 
PROMPT  SHIPMENTS, 


The   Jordan   Commutator  Truing  Device 


Operates  without,  removing 
armature.  No  .shut  down  of 
motor  or  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  caus- 
ing short  circuits. 

No  portable  slide-rest  with  the 
danger  of  tlie  tool  digging  into 
the  commutator  and  numerous 
otlier  chances  of  damage  to  the 
commutator  or  ai  rnatiire  which 
are  all  overcome  with  this  ma- 
chine. 


TYft  J  OtVlCt  ATTACntO  10 
IS  HP.  CHOCKtR  WHtlUR  MOTOd 
BACH  Vltw  Of  TSUING  OCVICt : 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

flepresontcd  by:  Frank  K.  Kiler,  Winnipeg,  Can. 
Toronto  Representative: 
Canada  Sales  Company ,  165  Church  Street,  7'oronto,  Cilnada 


The   Jordan   Tapon   for    Moulding  Work 


A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work. 


It  is  not  necessary  to  have 
the  ends  of  the  capping 
straight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Jordan  Tapons  may  be  secured  from  your  nearest  Electrical 
Supply  House. 


1rt' 
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Charge  Your  Own  Batteries 


with  the 


MASCO  Battery  Charger 

Menominee  Fans  Kimble  Variable  Speed  Motors 
Kimble  Exhaust  Fans  Coppus  Blowers 

Electrical  Goods  and  Supplies 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  East  TORONTO 

"Jobbers  of  Electrical  Merchandise" 


Use  a  fuse  which  will  really  protect  those  small  motors — 
you  can  if  you  install  the  1  - 1  0  to  1-4  horse  power  sizes  of 


Repulsion  Start — Induction 

SINGLE  PHASE 
MOTORS 

Such  a  protecting  fuse  will  usually  be  of 
sufficient  capacity  to  suc- 
cessfully start  the  load. 


They-Keep-a- 
Running 

Illustrating-  a  small  garage  com- 
pressor driven  by  a  K  h.p.  motor 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Slock  carried  in  Canada  by:  47 
.loiies  &  Moore  Electric  Co..  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 


-  and 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint! 

DOSSERT  &  CO., 


242  Went  41*t  St. 
NEW  YORK 


H.  B.  LOGAN.  PKKsmKNT 
IRVING  SMITH,  Canadian  Rep..  Unity  Bldg..  MONTREAL 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  IDitcbell 
Percival  H.  mitcbell 

Consulting  and  Snpervisia? 
Enginetrt 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng^ineering. 

Trader*  Bank  Building,  TorontO 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bids..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gat 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi.  Board  of  Trade  Bldg. ,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  LightinK  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B. Sc.  McGill.     A.  M.  Can.  Soc.  C.E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W. Craig  St.,  Montreal 


f  HOUSE 
lOBUSSTORE  FITTINGS 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL       -STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  0.  0.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.  Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExceUior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 
Also  at  Montreal,  Ottawa,  Washington,  D.C. 


STANLEY  LIGHTFOOT 

RCC'O  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLDG.(^*J-yoi!|Ge")  TORONTO. 

NEW  BOOKLET  Of  COMPLETE  INFORMATION  FREE 

MKNTJON    TM.B    F  *     «  "  )  M.  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables,. 
Insulators,  Transmission  Toweis  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON.  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Maih  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1S49 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  ol 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro 
curing,  verifying  and  promulgating  informa 
tion  no  efTort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  aflfecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor 
respondence  invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. :  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que.; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 
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A  Lost  Opportunity 


down  orders  to  repair  the 
their  work  to  the  maker? 


As  a  wiring  contractor,  how  many  times  have  you  turned 
Motors  or  dynamos  of  your  customers  and  let  them  send 

How  much  have  YOV  lost  in  prestige 

through  not  being  able  to  take  care  of 
your  customers'  business  f 
How  much  have  YOU  lost  in  Profit  on 
this  business  P 

Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.    Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking  out  and  re-installing  th( 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  yoa,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 

Others  are  doing  it.    Why  not  you  ?    Write  about  it. 

The  Electrical  Maintenance  &  Repairs  Company^  Limited 


Phones: 
Adelaide  902 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"  ALWAYS  ON  THE  JOB  " 


Nights  and  Holidayt 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.T.  Dale,  Manager,  Beach  1723 


''Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama -Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

Majestic''  heat  everywhere— the  dining-room,  the  drawing-room, 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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A-K  Motors 


A-K  motors  are  new  to  the  Canadian  market  but  are 
by  no  means  an  experiment.  They  are  built  for  high 
efficiency  and  long  durability,  in  single  phase,  vari- 
able speed  types  no  and  220  volts — 25  and  60  cycle. 
Made  in  sizes      H.F.  and  up  and  in  stock  at  Toronto. 


Special 
Controllers 

for 

A-K  Motors 

Illustration  shows 
our  12  speed  con- 
troller, of  the  Auto 
Transformer  type 
for  use  with  all  A-K 
Motors. 


Write  for  Catalogue  aad  Prices 

R.  E.  T.  PRINGLE,  LIMITED 

95  King  St.  East  302  Donalda  Block  809  Unity  Bldg. 

TORONTO  WINNIPEG  MONTREAL 


Domestic 


and 


standard  Type-Model  B— Attached  Stand 
6  lbs. 


Tailors' 
Irons 

Get  Our  Latest  Prices  and 
Discount 


ORDER  EARLY 


Machine  Type— Made  in  sizes  from 
16  lbs.  to  2?  lbs. 


Laundry  'I'ypc  — M  lbs 


■ .         f  ,  ,  Tailor's  (loose  Type— Made  in  si/.cs  from 

Manufactured  by  I6  ibs.  to  22  ibs. 

THE  NATIONAL  ELECTRIC  HEATING  CO.,  LIMITED,  Toronto,  Canada 
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TKe  brusKes  do  rvoi 
iouch  the  G)iiiTniiiator  j 
afier  full  Speed  isj 


Repulsion  Start— Induction 

Single  Phase  Motors 

HIGH  STARTING  TORQUE 
LOW  STARTING  CURRENT 

Always  desirable,  and  in  most  installa- 
tions necessary  characteristics. 

All  sizes,  1/10  to  40  horse  power. 


Manufactured  bv 


Century  Electric  Company 

St.  Louis,  Mo. 


CANADIAN  STOCKS  WITH: 
Jones  &  Moore  Elec.  Co.,  Ltd.. 
294  Adelaide  St.  W., 
TORONTO. 


Till':  i: I. i£C'r in c.\ L  xMws 
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The  Best  Known 
Cable  Reel  in  Canada 


In  Halifax  or  Vancouver,  whether  on  the  public  thoroughfares 
of  our  larger  cities  or  smaller  towns,  wherever  there  is  a  cable 
installation  in  progress,  the  reels  invariably  bear  the  name  of 
the  Northern  Electric  Company,  Limited. 

The  installation  may  be  overhead,  underground  or  submarine. 
It  may  be  for  a  Telephone  Company,  a  Telegraph  Company, 
a  Railroad  Company,  or  for  a  street  lighting  system. 

The  quality,  both  of  the  product  and  the  service,  is  largely 
the  reason  for  the  universal  demand  for  Wires  and  Cables  of 
Northern  Electric  manufacture. 


Northsrff  Electr/c  Compofiy 


LIMITED 


Montreal 
Winnipeg 


Halifax 
Regina 


Ottawa 
Calgary- 


Toronto 
Vancouver 
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Royal  Vibrators  Help  Heal  the  Wounds  of  War 

Surgeons  in  most  of  the  hospitals  caring  for  soldiers  have  found  Royal  Vibrators  extremely  help- 
ful in  assisting  the  cure  of  returned  soldiers,  suffering  from  any  form  of  muscular  paralysis.  Royal 
Vibrators  hasten  by  days  the  cure  of  bayonet,  shrapnel  and  gun  shot  wounds,  as  well  as  sprains,  strains 
and  bruises.  Nerves  shattered  by  long  hours  under  fire  in  the  trenches,  sudden  shell-shock,  and  the  re- 
sulting nervous  disorders,  are  all  benefited  by  Royal  Vibratory  treatment. 


Under  a  doctor's  instruction  the  nursing  sister 
can  use  the  Royal  Vibrator  on  the  patient  with 
equally  good  results,  and  as  the  patient  improves 
he  himself  can  assist  his  cure.  Royal  Vibration 
energizes  and  vitalizes.  It  purges  the  blood  of 
toxic  poisons — soothes  the  nerves — gives  complete 
relaxation — is  more  restful  than  sleep. 


The  above  illustration  shows  the  Royal 
Vibrator,  as  well  as  the  Thermolite  in  actual  use 
in  one  of  our  Convalescent  Homes. 

The  Thermolite,  whose  healing  properties  are 
produced  by  a  combination  of  light  and  heat,  is 
also  recommended  for  nervous  complaints. 


In  view  of  the  large  number  of  wounded  soldiers  returning  to  Canada, 
there  should  be  a  good  opportunity  for  the  sale  of  these 
instruments  in  your  city. 

t 

North(^rtt  Efectric  Comparty 

LIMITED 

MONTREAL         '  OTTAWA  WINNIPEG  CALGARY 

HALIFAX         TORONTO        LONDON         REGINA  VANCOUVER 
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Sherardized  Rigid  Steel  Conduit 


was  used  exclusively  in 
the  home  of  the  Missouri 
Athletic  Club,  St.  L.OU1S. 

Architect 
G.  F.  A.  Brueggeman 

Cost 
$1,000,000 

Electrical  Contractors 

F.  E.  Newberry  Electric  Co. 


NATIONAL 
Products 

Sherarduct 

Economy 

Metal 

Molding 

Flextuhe 

Outlet  Boxes 

Locknuts 

Bushings 

Fixture  Studs 

A  utoflex 


National  Mefal  Molding  S 

.Electrical  Conduits   &•  Fittings 
1118  Fulton  Building.  PITTSBURGH.PA 

Atlanta  Dallas  Los  Angeles  Salt  Lake  City 

Boston  Denvei  New  York  San  FianciKO 

Buffalo  Detroit  Philadelphia  Seattle 

Chicago  Portland  St.  Louis 

Buenos  Aires  Havana  Manila  Paris 

Canadian  Distributors— Canadian  General  Electric  Company,  Limited 

S-21 


III 


The  Proper  Light  for  All 
Business  Purposes 

The  "DOMINIONLITE"  is  a  bi.y-,  handsome  unit  that  will  radiate 
lij^ht  and  cheerfulness  all  ox'er  the  i)lace.  It  is  built  primarily  for  li^htin^ 
efificiency,  but  we  are  enabled  to  sell  it  at  a  low  price.  This  makes  the 
■'Dominionlite"  one  of  tlie  best  business  li,i;"htint^-  Fixtures  on  the  market. 

"DOMINIONLITE" 

Made  in  two  sizes,  No.  1  ])ein!:.;"  for  use  with  NitroL^en  and  Tun.^steiv 
]am])s  lip  to  300  watts.  The  upper  shade  is  16  in.  diameter;  lower  bowd 
8  in.  diameter.  The  i)Osition  of  the  lami)s  in  the  lower  bowd  can  be 
adjusted  to  suit  the  size  of  lamp  used.  No.  2  takes  ui>  to  500  watt  Nitro- 
■^en  and  Tun,<;-sten  lamj)s.  LIp])er  shade  20  in.  diaiueter,  lower  bowl  10  in. 
diameter. 

Write  Us  for  Complete  Description  and  Prices 


Jefferson  Class  ©mpany  Ipted 

Head  Office  and  Works:  TORONTO 

MONTREAL— Royal  Truit  Biag.,  L.V.  Webber,  Manager.    WlNNlPEG-592  Notre  Dame  Ave.,  A.E.  Esling,  Agent. 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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1892  1917 

Why  Experiment  With  Your 
Lightning  Protection? 

The  responsil)ility  that  hinges  on  the  hg'htninf:^'  arresters  you  use  is  enormous.  One  faihure 
may  mean  the  loss  of  thousands  of  dollars  in  damaged  apparatus.    You  realize  this. 

Then  why  experiment  with  new  and  untried  apparatus  for  this  important  service? 

Back  in  1892 — 25  years  ago — the  idea  was  concei\-ed  that  an  entirely  satisfactor)'  lightning- 
arrester  must  combine  small  air  gap  distance,  low  series  resistance,  and  a  positive  means  for 
cutting  ofT  the  How  of  dynamic  current  following  the  lightning  discharge  to  ground.  The 
arrester  built  along  these  lines  proved  its  merit;  it  ])roved  that  it  \\-as  built  along  correct  lines; 
it  proved  that  it  gave  complete  lightning  protection. 

And  through  all  these  years  these  principles  of  ct)nstruction  ha\  e  l)een  adhered  lo.  Hun- 
dreds of  other  arresters  operating  on  widely  different  principles  ha\'e  appeared.  h"ew  are  in  ex- 
istence to-day.    But  the 

Garton-Daniels  Lightning  Arrester 

embodying  the  identical  principles  it  embodied  in  1892,  is  more  widely  used  than  e\  er.    Changes  ' 
m  design  have,  of  course,  been  made,  but  no  change  in  principle,  because  the  original  principle 
was  right  and  is  right.   Must  not  sterling  merit  underlie  an  article  that  has  stood  tuichanged  in 
principle  for  over  a  t[uarter  century.-' 

vSo  why  experiment  with  new  and  untried  apparatus  when  so  much  hinges  on  its  successful 
operation?    Just  think  this  over. 

Can  3'ou  go  far  wrong  in  using  arresters  with  25  years'  successful  service  behind  them  ? 
With  nearly  a  half-million  in  operation  in  all  parts  of  the  -world?  With  every  one  sold  under  the 
most  positive  of  guarantees?    Think  this  over  also.    Then  act. 

You  can  get  Carton-Daniels  Lightning  Arresters  from  iol)bcrs  generally  throughout  the 
United  States  and  Canada. 

Electric  Service  Supplies  Co.  Lyman  Tube  &  Supply  Co.,  Ltd. 

Manufacturers  Canadian  Distributors 

PHILADELPHIA    NEW  YORK     CHICAGO  MONTREAL  TORONTO 

17th  and  Cambria  Sts.    50  Church  St.    Monadnock  B!dg.  323  St.  Jame*  St.  33  Melinda  St. 
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I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

l-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.    Prompt  deliveries. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory :  Philadelphia,  Pa. 

Cliicago,   Monadnock  Block. 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Life  BIdg, 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 


SUNDH   PRESSURE  REGULATORS 


Sundh  Electric  Company 


For  use  in  starting  A.  C.  and  small  D.  C. 
Motors. 

Specially  designed  for  installations  where 
they  can  be  thrown  across  the  line  without 
the  use  of  starting  resistance.  Compact  and 
reliable  and  will  not  get  out  of  order. 

When  the  amperes  taken  by  motor  exceed 
the  ID  amp.  capacity  of  the  magnet  switch,  a 
switch  of  large  capacity  is  added,  the  magnet 
switch  acting  as  a  relay. 

We  manufacture  a  complete  line  of  con- 
trolling devices,  such  as  Motor  Starters,  Pres- 
sure Regulators^  Tank  and  Sump  Switches, 
Panels,  etc. 

Send  for  Catalogue. 

New  York,  U.S.A. 


May  1,  1917 


riii<:     [,ECT  R  ic  A  I.  nI'.ws 


No  Trouble  To  Sell 


The 

"92"  Two-Way  Plug 


THE  story  of  the  value  and 
utility  of  Benjamin  "92"  Two- 
Way  Plugs  is  now  being  told  to  the 
housewives  of  Canada,  by  a  series 
of  useful  advertisements  in  the  lead- 
ing newspapers  of  important  cities 
across  Canada. 

We  are  showinor  them  "how." 

Benjamin  "92"  Two-Way  Plugs  sell 
themselves,  if  displayed  on  your 
counter  and  in  your  window.  Join 
the  list  of  Benjamin  dealers  and  get 
our  selling  helps. 

We  will  advertise  all  Summer  lontr. 


The  Benjamin  Electric  Mfg.  Co. 

of  Canada,  Limited 

\U17  Charlotte  St.  m  «  TORONTO,  ONT. 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  W'orks..  44 

Alerco  Company   -i'' 

Allen  Company,  L.  B  

Allen  Inspection  Company    40 

American  Conduit  Compiiny    44 


Beaubien.  De  Gaspe   40 

Benjamin  Electric  Mfg.  Co.  of  Can- 
ada, Limited  

Boston  Insulated  Wire  and  Cable  Co.  45 

Boving  Hydraulic  &  Engineering  Co.  43 

Bradstreets   -'O 

Brandeis,  Charles   40 

British  Aluminium  Company  

Canada  Wire  and  Cable  Company  . .  43 
Canadian  Office  &  School  Furniture 

Company    •  40 

Canadian  Bridge  Company    44 

Canadian  Crocker  Wheeler  Co   14 

Canadian  General  I'Jectric  Co   10 

Canadian  Hart  Accumulator  Co.  ...  52 
Canadian  Independent  Telephone  Co. 
Canadian    Inspection    and  Testing 

Laboratories    40 

Canadian  Krantz  Electric  Company.  51 

Canadian  Porcelain  Company   16 

Canadian  Westinghouse  Company..  54 

Century  Electric  Company    1 

Chamberlaiji  &  Hookham  Meter  Co., 

Limited  

Cleveland  Armature  Works   

Conduits  Company,  Limited   '.) 

Cope.  T.  J   45 

Cutter  Company   0 

Daum,  A.  F   45 

Dennison,  H.  J.  S   40 

Devoe  Electric  Switch  Company  . .  . 

I)(;ssert  &  Company  

Duncan  Electrical  Company    43 

Ecfjnomy  Fuse  and  A'Ifg.  Co   11 

I'Acc.  Maintenance  knd  Repair  Co.  53 
Electric   Railway  Improvement  Co. 

h'.Iectric   Service  Supplies  Company  5 


Electrical  Testing  Laboratories   ...  40 

Escher  Wyss  &  Company   4j; 

Ewart  &  Jacob   40 

Ferranti  Electrical  Company   13 

Fetherstonhaugh  &  Hammond    40 

G.  &  W.  Electric  Specialty  Co   54 

Gest,  G.  M.,  Limited   13 

Gray,  Charles'  F   46 

Great  West  Electric  Company   53 

High  Efficiency  Electric  Lamp  Co...  40 

Houston  &  Conipany   38 

Hunter  Fan  and  Motor  Company  ...  8 

Hydeville  Slate  Co   47 

Illinois  Electric  Porcelain  Company  47 

International   Nickel  Company   ....  43 

Jefferson  Glass  Company  .........  4 

Jones  &  Glassco  . .  .'   5"j 

Jordan  Brothers   

Joyner,  Limited,  A.  H.   Winter   ...  41 

Kelsch,  R.  S.  .  .  .  '.   40 

Kent  Brothers  

Kerry  &  Chace,  Limited   4o 

L'.\ir  Liquide  Society  ...    39 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup   Company    44 

Lightfoo't,   Stanley    40 

Lincoln  Electric  Company  of  Canada  41 

Lindsley  Brothers  Company   45 

Lowry,  E.  A   40 

Lyman  Tube  and  Supply  Company..  5 

Masco  Company  

Majestic  Electric  Company   47 

McGill  Manufactflring  Company  . .  . 
McKinnon  Chain  Company  ...  ... 

Mitchell,  Chas.  H.       Percival  H. . .  .  40 

Moloney  Electric  Co.  of  Canada...  10-45 


National  Electric  Heating  Company  2-3 
National  Metal  Molding  Company  . .  4 

Northern  Aluminum  Company   ....  43 

Northern  Electric  Company   2-3 


C)hio  Brass  Company  

I'ackard  Electric  Company    12 

Petrie,  H.  W.  . .  .   40 

Phillips  Electrical  ^Vorks,  Eugene  F.  37 

Pratt  &  Whitney   53 

Pringle,  R.  E.  T  

Ridout  &  Mayljee   40 

Robertson  Limited.  J.  M   46 

Robbins  &  Myers  Company   17 

Ross  &  Company,  R.  A   46 

Sammett,  M.  A   46 

Smith  Company,  S.  Morgan    11 

Spray  Engineering  Co   3<j 

Standard  Underground  Cable  Com- 
pany of  Canada   51 

Standard  Wiring  

Starr,  Son  &  Co.,  John  

Sundh  Electric  Company   6 

Steel   Company  of  Canada    15 

Tallman  Brass  and  Metal  Comi)any 

Thompson,  Clarence   46 

Thompson,  Fred  &  Co  

Thompson-Levering  Company  ....  4? 

Thordarson  Manufacturing  Company  43 

Toronto  and  Hamilton  Electric  Co.  43 

Tubular  Woven  Fabric  Company  ...  18 


Vickers  Limited 


Wagner  Electric  Manufacturing  Co. 
Weston  Electrical  Instrument  Co.  . . 
White  Electrical  Company,  T.  C.  ... 


Hunter  Fan  &  Motor  Co, 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unity  Bldg.  MONTREAL     3402  O.ler  Ave.,  Shaunessy  Height.,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  me  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects.  ^ 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  I  2"  and  16"  sizes,—  every  fan  is 

ready  for  service  with  10  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 
desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 
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WIREMOLD 


8HH 


rACTUAU 
SIZE 


"The  Molding  Made  Like  A  Conduit" 


A  Molding  Already  Painted 

Wiremold  comes  to  you  with  a  neutral  tone 
enamel  finish  that  blends  well  with  the  color 
of  most  walls  or  ceilings  and  that  is  clean  to 
handle.  This  not  only  does  away  with  the 
necessity  of  painting  in  a  vast  majority  of  cases 
but  it  makes  a  "pretty  job." 


Note  How  Easy  It  Is  To  Install 


Fisr.  1. 


Fig.  2. 


Fig.  .1. 


To  put  up  "Wiremold"  just  shove  a  coupling  into  the  grooves  of  the  capping,  and  screw  it  to  the  wall 
with  a  No.  8  flat  head  wood  screw  as  indicated  in  Fig.  I  above.  Start  the  grooves  in  the  next  length  over 
the  edges  of  the  coupling  as  in  Fig.  2.  And  close  up  as  in  Fig.  3.  Certainly  nothing  could  be  more 
simple.    And  the  beautiful  part  of  this  simplicity  is  that  it  applies  to  all  fittings. 

We  make  a  very  simple  clip  to  support  Wiremold  in  the  middle  of  the  length.  You  will  find  it 
listed  in  our  pocket  catalogue. 


Our  Wiremold  Pocket  Catalog  contains  much 
practical  information.  Send  for  it  today. 


Conduits  Company  Limited.  Toronto 

Sole  Agents  for  Canada 
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Electric  Home  Needs 

A  complete  line  of  household  cooking  and  heating  appliances 
combining  beauty  of  design,  simplicity  of  construction 
and  maximum  efficiency  with  low  operating  cost 


A  most  important  feature  of  the  "Universal" 
Electric  Appliances,  such  as  Percolators,  Samovars, 
Chafing  Dishes,  etc.,  is  the  patented  Safety  Fuse 
Plug — in  circuit — which  prevents  the  possibility  of 
burned-out  heating  elements.  If  the  liquid  in  the 
vessel  boils  dry  while  the  current  is  on,  the  fuse 
plug  melts  and  drops  into  the  shell  cap  in  the  base, 
breaking  the  circuit  and  preventing  any  injury. 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiip^ 

PREPARE  FOR  ORDERS! 


Fan  motors  for  1917  will 
comprise  a  complete  line  of  8" 
"Universal"  Fans  and  9",  12", 
16"  Standard  and  Oscillating 
Fans,  together  with  the  regular 
line  of  small  ventilating  outfits. 

Place  your  order  for  your 
requirements  early,  as  the  de- 
mand this  year  is  greater  than 
ever  before. 


No  wonder  this  store  is  popular 


Write  or  phone  our  closest  office  for  prices 

Ofticc!,— Toionlo,   llalifii.N,  MuiUical,  (nuwa.  Coball,  Suulli   I'uicupinc,   l.undon,  WiTiaipcg,  Calgary,  Nelson.  jMlmonlun  and  Vancouver, 


 I  iiiiiiiiiiiiiiiiiiii  mill  iiiiiiiiiiiii  iiiiiii  iiiiHiiiiiniiiiii  iiiiiiiiiiiiiiiii  mill  i  iiiiiiiiiii  iiiiiiiiiiiiiii  iiiiiiiiiiiiiiiiiiii  ii  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


May  I.  I  ill; 


T  I  I  I'.    K  [.  I'-CT  m  (  A  I.    :\  h.  \\  .s 


The  fact  that  there  is  a 
difference  in  favor  of 

Tallman 
Fixtures 

IS  our  reason  for  adver- 
tising. 

It  is  significant  that  work 
which  formerly  went  to 
large  American  cities  is 
now  coming  to  us. 


This  is  proof  of  the  excellence 
of  our  product. 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 
Toronto — Duggan  &  Levy — 166  King  Street  West. 
Winnipeg— Reynolds  &  Co. — 407  Confederation  Life  Building, 


SMITH 

HYDRAULIC 
TURBINES 


'J'lie  accompanyiiii4  illustration  .shovv.s  one  of  three 
units,  installed  under  :3S1)  feet,  and  each  developing  IJ'jO 
h.p.  and  720  r.p.ni. 

'J'he  ijurchasers  of  this  equipment  write  thus: 

"We  believe  that  you  are  aware  that  we  have  made  here 
a  rather  e.sceptional  record  fi<r  continuity  of  service.  We 
have  had  three  shut-downs,  lotallinfj  11  minutes,  due  to 
trouble  in  the  power  liouse,  in  si.x  years.  \'ou  will  be  inter- 
ested to  know  that  two  of  the  detentions  were  due  to  elec- 
trical failures  and  one  10  a  ffovernor  failure;  that  there  never 
lias  been  a  detention  due  to  a  wlieel  failure." 

If  interested,  write  for  Catalog,  addressing  your  request  to 
Department  "N." 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  VAN  EVERY,  Canadian  RepresenUtive 
405  Power  Building  MONTREAL 


YOU  DON'T  THROW  AWAY 

Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 

UNITY  BUILDING  -  -  MONTREAL 


12 


THE    ELECTRICAl.  NEWS 


May  1,  1917 


Made  in  Canada 

Series  and  Potential  Transformers 
Transformers  for  Every  Service 

Ihe  rackard  Llectnc  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Office,             N.  W.  Office  and  Warerooms, 

Traders  Bank  BIdg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 

By  Canadian  Labor 

May  1,  1917 
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G.  M.  Gestf  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


^ 

K 
K 
A 
N 
T 
I 


We  have  a  large  stock  of  3  phase 
60  cycle 

Pole  Type 
Transformers 


m  our 


Winnipeg  and  Toronto  Stocks  for 
immediate  delivery 

Write  for  our  prices  before  buying 
elsewhere 

Ferranti  Electrical  Company 
of  Canada,  Limited 

TORONTO  MONTREAL  WINNIPEG 

90  Sherbourne  St.        704  Unity  Bldg.       Farmers' Advocate  BWg. 


3  Phase 


14 


rill',  r:  L  la-'r  K  K'A  I.  \i'\\s 


May  1,  11)J7 


The 
Design  of 


CROCKER-WHEELER 


Induction  Motors 


includes 


Heavy  Shafts 

~"  Large  Journals 


Ideal  End  Ring  Construction 


High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 
with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER- WHEELER 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


CO 


Head  Office  and  Works 
ST.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 
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INDISPENSABLE  LINKS 

In  the  Successful  Business  Chain 

Throughout  our  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past — the  expansion  and  pros- 
perity of  our  business  depend. 

IN  OUR  iVIILLS  AND  FACTORIES 

(Slualiti? 

IN  OUR  SALES  DEPARTMENTS 

Service 

Beiieving  QUALITY  and  SERVICE  are  the  indis- 
pensable links  between  producer  and  consumer, 
we  emV>loy  their  combined  strength  to  conserve 
and  complete  our  relationship  with  all  users  of 
Steel  and  Iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 
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"CANADIAN  INSULATORS" 


STRAIN  INSULATORS 

We  carry  in  Stock  Strain  Insulators 
For  Every  Requirement  and  Voltage 


CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 


TRANSFORMERS 


Manufactured  jW  oli  elr-'cZ-'-^cc^' 

in    any    sixe,    frequency    or  voltftge. 


To  secure  prices 
voltage,  cycles, 

mAm 


MOLONEY  ELEC 


factory 

WINDSOR,  ONT. 


OF  CANADA,  LIMJ 

District  Officer 

Halifit«       Moat  real 


ers 
ers 


Genera)  Sal*s  office 

TORONTO,  ONT, 
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Whatever  the  Desired  Feature  May  Be  You  Can 
Give  It  With  a  R.  &  M.  Fan 


Wliether  it  is  li.^ht  vvcighl, 
pleasing-  desig-n,  attractive 
finish,  quiet^  operation,  low 
current  consumption,  or  long- 
life  that  the  customer  wants 
most,  you  can  meet  the  de- 
mand with  a  Robbins  &  My- 
ers Fan  and  clinch  the  sale. 

The  drawn  steel  frame  and 
base  used  in  all  R.  &  M.  Fans 
makes  them  so  light  in 
weight  that  a  child  can  carry 
them  from  room  to  room. 

The  graceful  lines  of  the 
Fans  appeal  to  everyone,  and 
the  finish  is  as  fine  as  the  fin- 
ish of  the  best  piece  of  furni- 
ture. The  felt  pad  cm  the 
base  permits  the  Fan  to  be 
placed  on  any  piece  of  furni- 
ture without  injury  to  the 
finish. 

All  R.  &  M.  Fans  operate 
quietly,    and    where    extra  • 
quiet  operation  is  required 

they  can  be  supplied  in  the  silent  six-blade  construction. 

Their  reliability  and  long  life  have  won  the  favor  of  all  dealers  who  have  had  experieiice  with 
them,  and  in  point  of  operating  efficiency  they  meet  the  most  exacting-  requirements. 

And  your  customers  know  about  these  quality  features  of  Robbins  &  Myers  Fans.  Ten  years  of 
])ersistent  advertising  in  the  leading  magazines  ha\'e  made  them  favorably  known  to  everyone. 


When  you  point  out  the  quality  feature  of  R.  &  M. 
Fans  to  your  customers  you  confirm  the  opinion  they 
already  have  of  these  fans,  and  easy  sales  are  the  result. 

The  Robbins  &  Myers  Co.,  Springfield,  Ohio 

New  York      Philadelphia      Boston      Cincinnati      Cleveland  Chieaiio 
Buffalo      St.  Louis      San  Francisco 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 

La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
St.  John 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Great  West  Electric  Co., 
Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 

Rogers  Electric  Co.,  Ltd. 
Toronto 


Robbfi^s  ^Mvcns  Tans 
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A  few  reasons  for  the  popularity  of 

Northi^rff  Etectric 

DURADUCT 


(Reg.  Can.  Patent  Office) 


The  special  construction  shows  its  value. 

The  single  wall  prevents  the  blistering  inherent  in 

multiple  wall  types  of  conduit. 

The  "Roller-Bearing"  wireway  makes  fishing  easy. 
The  black  clotted  line  identifies  it. 
All  reliable  dealers  sell  Duraduct. 


Northar^  Elactnc  Compatty 

LIMITED 

MONTREAL  OTTAWA  WINNIPEG  CALGARY  i 

HALIFAX  TORONTO  REGINA  VANCOUVER 


THE  BLACK  DOTTED  LINE  IS  THE  MARK  OF 

^  —DURADUCT  < 


May  1,  1917 


Ti[i<:  L'LLiaj'rkicA  I.  ni-:vvs 


I'j 


Generation,  Transmission  and  Application  of  Electricity 


Published  Semi-Monthly  By 

HUGH  G.  MACLEAN,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
W.  R.  CARR,  Ph.D.,  Editor. 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Winch  Building 
NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building 
CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg. 
LONDON,  ENG.  16  Regent  Street  S.W. 


ADVERTISEMENTS 
Orders  for  advertising  sliould  reach  the  uitice  of  publication  not  later 
than  the  5th  and  20th  of  the  month.     Changes  in  advertisements  will  be 
made  whenever  desired,  without  cost  to  the  advertiser. 

SUBSCRIBERS 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada  and 
Great  Britain,  post  free,  for  $2.00  per  anninii.  United  States  and  foreign, 
$2.50.  Remit  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean,  Limited. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of  failure 
or  delay  in  delivery  of  paper. 


Authorized 

by  the  Postmaster  General  for  Canada 

for 

transmission 

as  second  class 

matter. 

Entered  as 

'second  class  matter  July  ISth,  1914,  at 

the 

Postoffice  at 

Buffalo.  N.  Y., 

under  the  Act  of  Congress  of  March  3, 

1879. 

Vol.  26 

Toronto,  May  i,  1917 

No.  9 

Electric  Club  of  Toronto  Doing  War 
Production  Work 

The  Electric  Club  of  Toronto  is  endeavoring  to  do  its 
fair  shar-e  towards  increasing  the  production  of  food  stuffs, 
for  after  the  luncheon  on  Friday,  .\pril  30,  the  secretary  out- 
lined a  scheme  for  cultivating  a  number  of  acres  of  vacant 
land  in  the  northwestern  section  of  the  city.  The  section 
under  discussion  is  approximately  five  acres,  on  which  it  is 
planned  to  grow  potatoes,  the  work  to  be  done  entirely  by  the 
members  of  the  club.  The  plan  is  to  make  the  returns  from 
the  harvest  pay  all  actual  expenditures;  the  surplus,  if  any, 
will  be  donated  to  some  patriotic  enterprise,  such  as,  for 
example,  the  Red  Cross.  The  interim  financing  is  l>eing 
taken  care  of  by  various  inembers  of  the  club. 

The  secretary  has  calculated  that  a  maximum  of  400 
days'  work  will  be  required  throughout  the  season  and  a 
schedule  is  being  arranged  as  completely  as  conditions  will 
permit.  Already  a  number  of  members  have  signified  their 
intention  of  taking  one  week  of  their  holidays  in  this  way 
and  a  still  longer  list  to  be  known  as  the  "emergency  corps" 
have  agreed  to  hold  themselves  in  readiness  for  a  day's  work 
at  short  notice. 

The  action  of  the  members  of  the  Electric  Clui)  is  greatly 
to  i)e  commended,  for  the  l)enefits  are  manifold.  First  and 
chief,  perhaps,  is  the  example  they  will  he  placing  liefore  less 
energetic  and  patriotic  members  of  society.  Next,  tiiere  is 
the  actual  increase  in  production  to  be  considered.  There 
IS  also  a  good  fighting  chance  of  a  fair  jjrofit  if  the  season  is 


favorable;  and  last,  tliere  is  the  benefit  to  the  individual 
members  of  the  club — social,  mental  and  physical.  If  any 
member  has  not  yet  volunteered  for  this  "greater  production 
service,"  he  is  requested  to  get  in  touch  with  Mr,  firoomc 
witiiout  delay. 


Two  Miles  Falls  Development 

Walter  J,  Francis  &  Company,  consulting  engineers, 
Montreal,  recently  made  a  report  to  the  city  of  Sherbrooke 
on  the  cost  of  purchasing  the  rights  of  a  company  operating 
at  Two  Miles  Falls,  Weedon,  Que.,  the  further  development 
of  this  plant,  and  the  construction  of  a  second  hydro-electric 
power  house  approximately  a  mile  lower  down  on  the  St. 
Francis  River. .  The  total  cost  was  placed  by  the  engineers 
at  $1,453,000,  and  a  by-law  has  just  been  passed  by  the  city 
of  Sherbrooke  covering  the  purchase  price  of  the  present 
plant,  $375,000.  The  situation  with  regard  to  this  develop- 
ment scheme  as  outlined  in  the  report  of  the  engineers  is, 
Ijriefly,  as  follows: 

At  Weedon,  on  the  St.  Francis  River,  there  is  already 
in  operation  under  a  30  ft.  head  a  unit  rated  at  1,350  h.p., 
the  turljine  for  which  was  installed  by  the  William  Ham- 
ilton Company, -and  the  generator  by  the  Canadian  General 
Electric  Company.  This  unit  was  installed  in  1915.  It  is 
proposed  to  add  to  this  plant  another  unit  capable  of  de- 
veloping 2,500  h.p.  The  report  also  indicates  the  possibility 
of  a  second  dam  and  power  house  about  one  mile  down 
stream  from  the  existing  plant,  where  a  head  of  approxi- 
mately 50  feet  will  be  obtainable.  In  this  second  power 
house  it  is  proposed  to  install  three  00  cycle,  3  phase,  2,400 
volt  generators  mounted  vertically  over  single  runner  ,2,700 
h.p.  turbines. 

It  is  proposed  to  step  the  voltage  up  from  2,400  volts  to 
60,000  volts  and  transmit  by  two  separate  copper  circuits 
direct  to  Sherbrooke,  a  distance  of  about  28  miles. 

It  is  thus  estimated  that  the  completed  installation  will 
deliver  power  in  Sherbrooke  at  a  capital  exp-enditure  of  ap- 
proximately $150  a  h.p.  Counting  interest,  sinking  fund,  de- 
preciation and  operating  costs,  it  is  considered  that  power 
can  be  delivered  in  Sherbrooke  at  2,300  volts  for  about  $17 
per  horsepower. 

A  second  by-law  is  being  submitted  to  the  electors  this 
month  covering  the  cost  of  the  second  generator  unit  at  the 
present  plant,  and  also  a  transmission  line  to  Sherbrooke. 
There  is  no  intention  at  the  present  time  to  develop  power 
at  the  lower  site. 


Regulations  Regarding  Norwegian  Waterfalls 

The  Norwegian  Government  has  recently  been  advised 
by  a  committee  of  the  Storting  not  to  allow  foreigners  or 
foreign  corporations  to  acquire  waterfalls  in  Norway,  ex- 
cept in  special  circumstances. 

The  power  contained  in  the  waterfalls  of  Norway  and 
which  may  be  profitably  utilized  are  not  known,  but  has  been 
estimated  at  from  6,000,000  to  10,000,000  horsepower.  LTp  to 
the  present  the  development  of  these  falls  has  been  ac- 
complished largely  through  the  aid  of  foreign  capital,  and 
the  rapid  progress  made  was  further  helped  by  the  complete 
freedom  of  private  enterprises  in  tin's  fuld:  from  1887  to 
1900  the  right  of  private  ownership  of  the  fall.s  was  fully 
recognized.  The  investment  of  foreign  capital  was  made 
necessary  because  of  the  lack  of  sufficient  financial  resources 
within  the  country  itself.  At  the  same  time  it  was  felt  that 
the  natural  resources  xif  the  country  should  belong  to  the 
State  and  that  the  nation  as  a  whole  should  profit  by  their 
utilization. 

A  solution  of  the  problem  was  reached  in  the  so-called 
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concession  act  of  September  18,  1909,  which  greatly  restricted 
the  permission  of  foreigners  to  acquire  and  use  such  pro- 
perty. By  the  terms  of  this  statute  only  the  Norwegian 
State,  Norwegian  municipal  corporations,  and  Norwegian 
subjects  were  permitted  to  acquire  waterfalls  of  more  than 
1,000  horsepower,  without  government  sanction  for  each  in- 
dividual case.  This, law  was  made  more  stringent  by  the 
Act  of  Atigust  3,  1911.  which  was  designed  to  secure  rational 
utilization  as  to  raising  the  water  level  in  lakes,  construc- 
tion of  draws,  etc.,  and  provided  for  a  tax  payable  to  the 
commune  and  to  the.  State. 

A  royal  commission  has  been  at  work  for  several  years 
on  a  revision  of  concession  legislation,  and  has  just  submit- 
ted to  the  Storting  a  new  bill.  Under  this  new  bill  it  will 
be  more  difficult  than  ever  for  foreigners  tp  invest  capital 
in  Norwegian  industrial  enterprises  and  other  real  property. 
It  is  also  proposed  that  foreign  subjects  and  companies  shall 
not  be  allowed  to  acquire  concessions  except  in  special  cases, 
as,  for  instance,  when  an  industrial  concern  already  in  opera- 
tion wishes  to  acquire  or  regulate  a  waterfall.  Joint  stock 
and  other  limited  liability  companies  must  henceforth  have 
an  exclusive  Norwegian  board  with  registered  office  in  Nor- 
way, also  exclusively  Norwegian  capital,  in  order  to  obtain 
permission  to  acquire  waterfalls.  It  is  also  intended  to  fix 
the  period  for  such  concessions  to  sixty  years  as  a  maximum, 
and  the  State  shall  have  the  right  to  redeem  the  waterfall 
at  the  latest  in  the  fortieth  year  after  the  granting  of  the 
concession.  In  the  case  of  mining  property  a  concession 
period  of  not  more  than  fifty  years  is  proposed.  The  con- 
cessionaire must  engage  not  only  to  build  workmen's  dwell- 
ings, but  also  schools  and  assembly  rooms,  and  also  to  make 
an  annual  payment  in  the  form  of  a  risk  premium  to  cover 
injury  sustained  by  workmen,  besides  the  usual  and  greatly 
increased  dues  to  the  State  and  the  local  community.  , 

Foreign  Capital  in  Industrial  Enterprises 

This  bill  marks  a  reaction  against  the  great  industrial 
development  of  Norway,  which  has  been  founded  to  such  a 
large  extent  on  foreign  capital.  An  investigation  of  these 
conditions  made  in  1909  showed  that  of  the  $80,400,000  then 
invested  in  industrial  companies,  .$.30,820,000.  or  ,38  per  cent., 
were  in  foreign  hands;  out  of  $10,730,000  of  share  capital  in 
electro-chemical  enterprises  as  much  as  85  per  cent.,  and  of 
the  $.5, 300,000  in  mining  80  per  cent,  was  foreign. 


Advisor  to  French  Government 

Dr.  Louis  Herdt,  of  McGill  University,  is  acting  as 
honorary  advisor  to  the  French  Government  in  the  selec- 
tion and  purchase  of  electrical  supplies.  \'ery  large  orders, 
amounting  to  over  $3,000,000,  have  been  placed  with  Can- 
adian firms,  principally  wire  and  cable  companies,  which  other- 
wise might  have  gone  elsewhere.  At  the  invitation  of  Dr. 
Herdt  representatives  of  the  French  Government  visited 
many  of  our  factories,  and  the  business  referred  to  above 
followed. 


Hydro  in  Smith's  Falls 

The  Hydro-electric  i'ower  Commission  of  Ontario  re- 
cently discussed  at  an  open  meeting  in  Smith's  Falls  the 
question  of  developing  one  or  two  comparatively  small  water 
powers  on  the  Mississijipi  River  to  supply  power  to  .Smith's 
Falls  and  neighboring  towns.  The  water  ])owers  which  it 
is  proposed  to  develop  are  now  owned  by  Mr.  G.  .\.  Bur- 
gess and  the  two  waterfalls  around  which  the  discussion 
centers  are  High  Falls  and  Rosebank.  High  Falls  is  said 
to  have  a  capacity  -of  approximately  3,000  h.p,,  and  to  be 
capable  of  a  very  economical  development. 

Mr.  Burgess  has  offered  to  develop  this  power  and  trans- 
mit a  supj)ly  to  .Smith's  Falls.    Tin-  Hydro  Coniniissinn.  how- 


ever, will  be  asked  to  make  a  report  on  the  cost  of  develop- 
ment, transmission  and  distribution  as  a  municipal  enterprise. 
The  problem  in  Smith's  Falls  includes  the  purchase  of  two 
private  companies  already  operating  in  that  town.  It  is 
understood,  however,  that  these  two  companies  are  ready  to 
dispose  of  their  property  for  a  fair  figure. 


Electric  Drive  for  U.  S.  Battleships 

Contracts  totaling  approximately  $3,000,000,  have  been 
placed  recently  with  the  Westinghouse  Electric  &  Manufac- 
turing Company  of  East  Pittsburgh,  Pa.,  by  the  New  York 
Shipbuilding  Company,  for  furnishing  the  necessary  electrical 
equipments  for  the  propulsion  of  the  new  superdreadnaughis 
Colorado  and  Washington.  The  equipments  to  be  furnished 
are  practically  duplicates  of  that  contracted  for  by  the  Navy 
Department  for  the  U.S.S.  Tennessee,  now  building  at  the 
New  York  Navy  Yard.  The  four  propellers,  as  in  the  case 
of  the  Tennessee,  instead  of  being  mechanically  connected  to 
driving  engines  or  turbines,  are  to  be  driven  by  individual 
motors.  The  current  for  the  motors  will  be  furnished  by  two 
turl)ine  generators.  In  addition  to  the  main  generating  equip- 
ments and  propelling  motors,  the  contracts  include  auxili- 
aries for  the  main  turbine  generators,  and  smaller  auxiliary 
turbine  generators  for  supplying  light  and  power  throughout 
the  ships.  Westinghouse  electric  motors  will  also  be  utilized 
for  doing  nearly  all  the  work  on  board. 


Engineers'  Club,  Peterboro 

A  meeting  of  the  Engineers'  Club  of  Peterboro,  Out.' 
was  recently  held  in  the  Oriental  Hotel  in  that  city.  The 
business  of  perfecting  the  organization  was  taken  up,  the 
meeting  being  opened  with  a  discussion  on  the  proposed 
constitution  of  the  club,  which,  after  some  suggestions,  was 
referred  to  the  executive  for  further  consideration.  It  was 
decided  that  the  regular  meetings  would  be  held  on  the  sec- 
ond Thursday  of  each  month,  September  to  May,  inclusive, 
and  that  the  present  officers  would  hold  their  positions  till 
May,  1918.  The  following  three  committees  were  appointed: 
Membership,  meetings  and  papers,  and  entertainment.  The 
paper  of  the  evening  was  read  by  Mr.  A.  G.  Grier,  of  the 
Canadian  General  Electric  Company,  his  subject  being  "The 
Status  of  the  Engineer."  The  club  has  a  membership  of  35, 
and  those  instrumental  in  its  initiation  have  reason  to  be  grati- 
fied' by  the  interest  taken  in  it.  The  officers  are  as  follows: 
Honorary  president,  R.  B.  Rogers;  president,  C.  E.  Canfield; 
vice-president,  P.  P.  Westbye;  secretary-treasurer.  R.  L. 
Dobbin;  directors,  G.  R.  Munroe,  C.  E.  Sisson,  Wm.  Sangster, 
H.  O.  Fisk,  R.  H.  Parsons. 


Automotive  Electric  Association 

.\n  organization  of  manufacturers  of  Automotive  Electric 
Accessories  was  formed  at  Atlantic  City,  New  Jersey,  Mon- 
day, April  16th,  1917.  This  new  organization  will  be  known 
as  the  .Automotive  Electric  .Xssociation.  Among  its  mem- 
bers arc  the  largest  and  best  known  manufacturers  in  thi 
line.  The  jnirposes  of  the  organization  are  to  improve  and 
develop  this  branch  of  Automotive  Electric  Accessories' 
business  through  standardization  and  by  friendly  interchange 
of  experience  with  reference  to  design  and  manufacture. 


Pro  Patria 

Captain  Harry  F.  Sare,  of  the  Bell  Telephone  Compan^, 
Montreal,  has  been  killed  in  action  while  leading  his  men  on 
April  9th  at  the  battle  of  Arras.  Recently  he  received  pro- 
motion to  captain  and  was  given  command  of  a  divisional 
training  school  in  France,  but  at  his  own  request  was  sent 
back  into  the  firing  line.  He  was  one  of  only  three  officers 
left  of  the  original  unit. 
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The  Water  Powers  of  Western  Canada 

Comprehensive  Data  on  the  Hydraulic  Resources  of  Manitoba,  Saskatchewan  and  Alberta 
Compiled  by  the  Commission  of  Conservation— The  Nelson  River  with  its 
Minimum    of  a  Quarter  Million  Horsepower 


Tlie  Nelson  River  flows  through  the  central  Jjortion  of 
northern  Manitolia.  Rising  in  the  northerly  end  of  Lake 
Winnipeg,  it  flows  in  a  general  north-easterly  direction,  dis- 
charging into  the  southwest  corner  of  Hudson  Ray. 

The  Nelson  l^ivcr,  as  the  outlet  of  Lake  Winnipeg,  dis- 
charges the  waters  collected  from  an  immense  drainage 
area.  It  is  one  of  the  main  drainage  systems  of  the  northern 
continent,  having  a  tributary  area  of  approximately  4.)(), 000 
square  miles.  This  vast  area-  extends  from  the  height-of- 
land,  a  short  distance  west  of  Lake  Superior,  to  the  Rocky 
Mountains.  To  the  north,  the  basin  is  bounded  by  the 
.\thal)aska  and  Churchill  watersheds,  while  the  southern 
drainage  extends  down  into  the  Northern  States.  Jiiver-. 
tributary'  to  Lake  Winnipeg,  and  having  immense  areas  (d'' 
tributary  drainage  themselves,  comprise  such  systems  as 
those  of  the  Winnipeg,  Red,  Dauphin  and  Saskatchewan 
rivers.  Numerous  smaller  rivers,  including  the  Berens, 
Pigeon,  Manigotagan  and  BrokeiThead,  also  contribute  to 
the  flow  from  Lake  Winnipeg. 

From  the  tremendous  expanse  of  Lake  Winnipeg  and 
its  trii)utary  systems  of  great  lakes,  comprising  Lakes  Mani- 
toba and  Winnipegosis,  a  natural  regulation  of  the  flow  of 
tlie  Nelson  River  results,  and  the  range  between  flood  and 
minimum  discharge  is  not  high.  In  this  respect,  it  is  similar 
to  the  St.  Lawrence,  which  is  regulated  by  the  (ireat  Lakes. 

General  Description  of  River 

The  length  of  the  river  from  Lake  Winnipeg  to  Hud- 
son Bay  is  480  miles.  In  this  distance  a  descent  of  71:;  feet 
occurs.  The  upper  reaches  of  the  river  are  more  properly  . 
described  as  a  chain  of  lakes  connected  by  falls  or  ])y  reaches 
of  river  and  rapids.  In  this  upper  portion  of  the  river,  extend- 
ing approximately  to  Split  Lake,  some  2.",o  miles  from  Lake 
Winnipeg,  the  banks  are  in  genei-al  higher  than  in  the  lower 
portion.  Although  the  river,  as  stated,  expands  in  this  up- 
per section  into  many  lakes  of  slow-running  water,  yet  the 
falls  are  more  sharply  defined  and  are  usually  t)f  steeper 
descent  than  those  in  the  lower  reaches,  and  also  are  often 
separated  by  islands  into  numerous  narrow  channels.  Not 
only  are  the  banks  lower  as  Lake  Winnipeg  is  approached, 
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but  the  distance  ]>etween  them  increases.  The  descent  in 
the  lower  portif)n  is  less  abrupt,  being  more  often  a  series 
of  rapids  or  swift-running  water.  These  latter  character- 
istics gradually  lu-conie  nu)re  accentuated  as  Hudson  I'ay 
is  approached. 

Discharge  Measurements 

Several  discharge  measurements  have  been  made  on  the 
Nelson  River,  though  none  of  them,  apparently,  determine 
its  low-water  flow.  Discharge  measurements  made  by  Mr. 
William  (  t^ilvie  in  the  latter  part  of  August,  1910.  in  the 
vicinity  of  Whitemnd  Fall,  indicate  a  discharge  of  10!),:i(i4  s.ec- 
ond-fcel,  Mr.  Miles,  of  the  Department  of  Public  Works, 
olitained  a  discharge  measurement  at  the  outlet  of  Sipiwesk 
Lake  on  ()ct(ilier  li,  1  iiot),  at  what  was  stated  to  be  a  very 
low  sta.ye  nf  ilu'  river;  thi>  recorded  a  flow  of  118,:i(i9  second- 
feet.  Jn  Septend)er,  lili:!,  measurements  of  the  flow  of  the 
luist  and  West  ri\ ers  w  ere  made  by  .Alexander  Pirie,  of  the 
Manitoba  Hydrometric  .Sur\'ey.  On  September  lO,  lOl.'i, 
the  total  flow  on  the  iuist  River,  below  Sea  River  Fall, 
was  l<l,;(i:-'  second-feet.  (  )n  September  2.'),  ]'.)!:!,  the  flow  on 
the  West  River,  in  the  vicinity  of  Whisky  jack  portage, 
was  46,')4<,)  second-feet.  At  the  time  of  metering  the  West 
River,  a  storm  from  the  northwest  lowered  the  level  of  Lake 
Winnipeg  at  its  outlet,  which  undoubtedly  greatly  decreased 
the  flow.  A  regular  metering  station  was  established,  by 
the  Manit(dja  Hydrometric  Survey  at  the  Manitou  Rapid  on 
July  IS,  T.)14,  and  continuous  readings  secured  till  Septem- 
ber .24  of  the  same  year;  the  discharge  during  this  period 
ranged  from  87.000  to  tO:!,000  second-feet.  Records  were 
also  secured  at  this  station  during  the  winter  of  1914-1,). 
a  lew  flow  of  approximately  4.'), 000  second-feet  being  recorded. 

As  stated  previously,  'any  extreme  variation  in  the  flow 
of  the  Nelson  River  is  hardly  possil)le,  due  to  tlfe  immense 
expanse  of  Lake  Winnipeg,  which  oilers  unexcelled  facilities 
for  storage  regulating  the  flow.  The  lake  compri.ates  an  area 
of  9,414  scjuare  miles,  and,  in  extent,  ranks  fifth  in  super- 
ficial area  of  the  lakes  of  North  ,\merica;  it  is  over  2,000 
square  miles  larger  than  Lake  Ontario  and  slightly  smaller 
than  Lake  Erie. 

In  considering  the  character  of  its  rapid.s  and  falls,  the 
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Nelson  may  be  divided  into  three  sections:  (1)  from  the 
mouth  to  Kettle  Rapids;  (2)  from  Kettle  Rapids  to  Split 
Lake;  (3)  above  Split  Lake. 

In  the  lower  portion,  namely,  below  Kettle  Rapids,  it 
is  generally  very  wide  and  free  from  islands  where  rapids 
occur.  The  rapids  have  a  very  gradual  descent,  are  quite 
long,  and,  on  account  of  the  great  width  of  the  river,  the 
prospects  for  power  development  are  not  very  attractive. 

In  the  jjortion  between  .Split  Lake  and  the  foot  of  Kettle 
Rapid,  there  are  many  islands  where  the  rapids  occur.  The 
rapids  are  steeper  and,  although,  in  some  cases,  the  banks 
are  rather  low,  this  portion  offers  greater  possibilities  than 
the  lower. 

In  the  two  sections  just  described,  which  include  all  the 
river  below  Split  Lake,  there  is  a  practically  continuous 
series  of  rapids  and  swifts.  Even  between  rapids  there  are 
no  still-waters;  these  stretches  are  either  swift  or  rough. 

Above  Split  Lake,  the  rapids  and  falls  are  well-defined, 
and  their  descents  are  generally  steep  as  compared  with 
those  in  the  lower  portion  of  the  river.  In  this  section, 
except  above  Pipestone  Lake,  the  stretches  between  the 
chutes  or  rapids  have  very  sluggish  currents;  the  total  des- 
cent in  the  river  really  occurs  only  at  the  chutes  and  rapids 
which,  especially  above  Sipiwesk  Lake,  occur  in  numerous 
narrow  channels  separated  by  islands.  Where  these  islands 
are  situated,  the  river  is  quite  wide,  but  the  individual  chan- 
nels between  islands  are  narrow.  Power  development  in 
this  part  of  the  river  should  be  accomplished  easily;  respectT 
ing  the  higher  falls,  i.e.,  those  over  eight  or  ten  feet  in 
height,  there  is  no  doubt  that  the  total  head  can  be  utilized, 
while  the  chutes  and  rapids  with  less  descent  might  be  com- 
bined or  used  to  increase  the  natural  heads  of  the  higher 
falls. 

Herewith  is  a  table  giving  the  principal  estimated  water 
powers  calculated  on  a  flow  of  50,000  c.f.s.: — 

Nelson  River  Estimated  Water-Powers 


Power  sitt 


I-Iead 
(iii'feet) 


1st  Last  Limestone  rapid  C 

2nd  Last  Limestone  rapid  l.T 

.■?rd  Last  Limestone  rapid  10 

4tli  Last  Limestone  rapid  10 
Lower  Limestone  rapid.. 

Upper  Limestone  Rapid  .  .  25 

Lower  Long-spnice  rapid.  52 

Upper   Long-sprnce   rajiid  40 

1st  Kettle  rapid   40 

2nd  Kettle  rapid   21^ 

Ord  Kettle  rapid   17 

1st  Gull  rapid   20 

2nd   Gnll  rapid   20 

3rd   Gull   rapid   21 

4th   Gull  rapid   17 

Overfall    rapid    .  .    .  .     : .  25 
Cliain-of-islands   cluUe    .  .  ■iyi 

Grand  rapid   20 

Manitou   rapid   25 

Red  Rock  vapid   12 

Over-the diill   rapid    .  .    .  .  0^ 

Bladder  rapid   11]/, 

Wliitemud  fall   -SO 

Ehl)-and-flow^  rapid   ....  9K> 

Whiskey  Jack  portage   .  .  35 


Availahle 

theoretical 

horsepower 

(May  to 
Nov.) 
.84,700 
87,000 
57,900 
57,900 
46,300 

144,700 

301,000 

231,500 

231,500 

124,500 

98,500 
115,800 

115,800 
121,500 

98,500 
144,700 

25,500 

113,500 

142,000 

08,000 

54,000 

65,500 
170,000 

54,000 
200,000 


Remarks 


■)4  m.  long. 
1  m.  long. 
•)4  m.  long. 

1  'A  ni.  long. 
14  m.  long. 
■'4  m.  long. 

4  m.  long. 

2  m.  long- 

3  m.  long. 

yi   m.  long,  H.B.  Ry. 

crossing 
100  yards  long. 
1/3  m.  long.  -Head  could 

be  raised  to  30  feet. 
500  yards  long. 
.350  yards  long, 
-i^  m.  long. 
'/i  m.  long. 

300  yards  long.  Possible 

head  -8  feet. 
160  yards  across  portage. 

Possible  head  26  feet. 
Head  created  by  dam. 
900  yards  long. 
Possible  head  1.3  feet. 
900  yards  long. 
500  yards  across  portage. 


llie  Bell  Telephone  Company  put  into  operation  ou 
April  18th  a  central  energy  system  at  Barrie,  Out.  Owing 
to  the  large  increase  in  the  i)usiness  a  new  exchange  has 
been  constructed. 


Lieut.  J.  Lloyd  Stevenson,  of  the  treasurer's  office,  Bell 
Telephone  Company,  Montreal,  was  killed  during  the  recent 
figiiting  in  I'^iaiice.    lie  was  an  cvfFioer  in  the  1  llh  ran.idinn 

Hatlalion,  and  was  31!  years  of  age, 
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The  Evolution  of  the  Electrical  Process  of 

Manufacturing  Steel 

By  Mr.  Geo.  M.  Berry* 


This  title  has  l)ccn  chosen  liecause  it  is  fitting-  that  this 
hrst  chapter  wliich  has  been  fully  as  brilliant  in  achievement 
as  any  which  has  ever  adorned  metallurgical  history  should 
have  more  than  passing  notice,  and  Ijecause  tlie  utilization  of 
the  electric  furnace  in  the  manufacture  of  steel  has,  during 
the  past  year,  become  so  unprecedented  in  extent.  I  am 
doubly  happy  in  the  pleasure  of  addressing  you  this  evening 
because  it  was  my  iM'ivilege  almost  a  year  ago,  before  the 
.Syracuse  Secti(jn  of  the  American  Chemical  Society,  to  pre- 
sent the  Decennial  of  lilectric  Steel  in  .\merica  at  a  time 
which  was  by  striking  coincidence  within  two  days  of  being- 
just  ten  years  after  the  first  heat  of  electric  steel  in  a  com- 
mercial plant  in  America  was  tapped  and  cast  into  ingots. 
The  date  of  this  heat  was  April  5,  1900. 

After  all.  the  present  subject  may  have  been  better  stated 
as  "The  Electric  Furnace  in  Steel  Making;  its  present  de- 
velopment and  prospect,"  .for  its  development  is  so  inter- 
\\-oven  with  progress  in  this  line  in  Europe  that  no  compre- 
hensive understanding  of  electric  steel  in  America  can  be 
had  without  consideration  from  a  point  of  view  which  over- 
looks national  boundaries.  This  subject,  unlike  the  great 
majority  of  those  which  engage  our  thought  and_  activities 
has  had  its  conception,  birth,  and  ijresent  development  en- 
tirely within  the  life  of  evei-i  those  of  us  who  are  still  very 
young  men. 

Siemens'  Prophetic  Vision 

The.  first  record  we  have  of  the  utilization  of  electricity 
in  the  melting  furnace  lor  steel  was  Ijy  Sir  Williai-n  Sie- 
mens in  ISSO  (Journal  of  the  Society  of  Telegraph  Engineers, 
\"ol.  !),  l.SKO,  ])ages  278-:!0;!).-  In  his  paper  before  the  British 
-Society  iif  Telegraphic  Engin,eers,  he  states: — 

1.  "The  Scientihc  Papers  of  .Sir  William  Siemens,"  Vol- 
ume 3,  (puljlished  ]S,S9)  page  330,  is  found  the  paper  of  1880 
before  the  Society  of  Telegraphic  Engineers. 

"My  present  object  is  to  show  that  the  electric  arc  is 
not  only  capable  of  producing  a  very  high  temperature  with- 
in a  focus  or  extremely  contracted  space,  but  also  such  larger 
effects,  with  comparatively  moderate  expenditure  of  energy, 
as  will  render  it  useful  in  the  arts  for  fusing  platinum,  iridiun-i, 
steel,  or  iron,  or  for  effecting  such  reactions  or  decomposi- 
tions as  require  for  their  accomijlishment  an  intense  de.gree 
of  heat,  coupled  with  freedom  from  such  disturliing  influencef 
as  are  insep^irable  from  furnace  worked  by  the  combus- 
tion of  carbonaceous  material." 

He  further  states: — 1.  "To  melt  a  gram  of  steel  in  the. 
electric  furnace  takes,  therefore,  4,50  x  18  =  8,100  units, 
which  is  within  a  fraction  the  heat  actually  contained  in  a 
gram  of  pure  carbon.  It  results  from  this  calculation  that, 
through  the  use  of  the  dynamo-electric  machine,  worked  by 
a  steam  en.gine,  when  C(jnsidered  theoretically,  one  ]jound 
of  coal  is  capable  of  melting  nearly  one  pound  of  n-iild  steel. 
To  melt  a  ton  tjf  steel  in  crucibles  in  the  ordinary  air  fur- 
nace used  at  Sheffield,  from  to  15  tons  of  best  Durham 
coke  arc  consumed,  'i'he  same  ef¥ect  is  produced  with  one 
ton  of  coal  when  the  crucibles  are  heated  in  the  regenerative 
gas  furnace,  whilst  to  produce  mild  steel  in  large  masses  on 
the  open  hearth  of  this  furnace,  1:3  cwt.  of  coal  suffices 
to  ])roduce  om;  ton  of  steel.  I'he  eleetrii-  furnace  may  be 
therefore  considered  as  being  more  ecoiujiiiical  than  the 
ordinary  air  furnace,  and  would,  barring  some  industrial  losses 
*  Chief  Cliemifrt  of  the  Halcomb  iSteel  Co.,  Syracuse,  N.  V. 


not  included  in  the  calculation,  be  as  regards  economy  o; 

fuel  nearly  equal  to  the  regenerative  gas  furnace. 

"It  has,  however,  the  following  advantages  in  its  favor: 
1st.   That  the  degree  of  temperature  attainable  is  theor 

etically  unlimited. 

■3nd.    That  fusion  is  effected  in  a  perfectly  neutral  at 

mosi)here. 

lird.    That  the  operation  can  be  carried  on  in  a  labo 
tory  without  much  preparation,  and  under  the  eye  of  th 
operator. 

4tli.  That  the  limit  of  heat  practically  attainable  wit. 
the  use  of  ordinary  refractory  materials  is  very  high,  becaus 
in  the  electric  furnace  the  fusing  material  is  at  a  high, 
temperature  than  the  crucible,  whereas  in  ordinary  fusio 
the  temperature  of  the  crucible  exceeds  that  of  the  materi 
fused  within  it. 

This  work  by  Siemens  was  followed  by  the  fiirnace  of 
Cowles  in  188.j,  aluminum;  Heroult  and  Hall,  1886,  alumin- 
um; Colljy  in  1887,  induction  steel  furnace;  Willson  in  18911, 
calcium  carbide  at  Spraj',  N.C.;  Acheson  in  1896,  carborun- 
dum; Stassano  in  1898,  reduction  of  iron  ofes.  Then  follow- 
ing these  came  the  several  types  of  steel  furnaces  which 
mark  the  lieginning  of  commercial  electric  steel. 

During  all  of  these  few  years  there  has  l.)een  a  great 
deal  of  pioneer  work — a  vast  amount  of  it — and  much  has 
been  accomplished. 

Progress  Has  Been  Rapid 

Men's  minds  have  been  exceedingly  fertile  with  sug- 
gestions and  accomplishment.  Many  patents  have  been 
granted,  in  the  sense  that  the  building  and  operating  of  the 
initial  furnaces,  and  in  some  cases  subsequent  furnaces,  as 
well,  for  the  various  types,  was  in  each  case  an  experiment 
requiring  not  only  capital  but  faith  and  dogged  perseverance 
as  well,  much  experimentation  has  been  done.  It  is,  perhaps, 
also  a  fair  observation  to  say  that  comparatively  little  thor- 
oughly scientific  or  exhaustive  technical  research  into  many 
of  the  very  in-iportant  problems  (such  as  slag  reactions,  melt- 
ing losses,  refractories,  electrodes,  comparative  values  of  the 
various  types  of  furnaces)  has  been  made;  at  least  com- 
paratively little  by  those  who  do  not  have  some  type  or  other 
to  sell  has  appeared  in  the  literature.  This  condition  of  the 
research  of  the  suliject  makes  even  more  pointed  the  truly 
wonderful  development  which  has  been  wrought  in  this  ap- 
plication of  this  even  comparatively  new  form  of  energy  in 
this  old,  useful,  and  wonderfully  fascinating  art.  Here  we 
truly  live  in  divine  times  when  "a  day  is  as  a  thousand  years," 

The  actual  beginning  of  the  new  era  in  the  production 
ol  tine  steels  in  .America  took  tangible  form  when  negotia- 
tions were  begun  by  the  HalcomH  Steel  Company  in  tlie 
early  part  of  the  year  1905,  which  led  to  the  making  of  a 
contract  with  the  Societc  Electro-Mctallnrgique  Francaisc 
and  culminated  in  the  installation  of  a  furnace  for  using  the 
Heroult  |)rocess  by  the  Halcomb  Steel  Company  at  .Syra- 
cuse, N.Y. 

J  he  advent  of  the  electric  furnace  as  furnishing  a  pos- 
sible process  of  n-ianufaclure  of  iron  and  steel  is  very  closely 
contemporaneous  with  the  beginning  of  the  3()th  century. 
1  he  utilization  of  electricity  in  the  production  of  iron  and 
sleel  in  .\merica  may  be  .said  to  have  begun  its  crystalliza- 
tion in  December  (39th),  I90;!,  when,  under  instruction  from 
the  Minister  of  the  Interior  of  Canada,  Dr.  Eugene  Haanel, 
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was  coiiimi'ssioned  to  "proceed  to  Europe  for  the  purpose 
of  investigating  and  reporting  upon  the  different  electro- 
thermic  processes  employed  in  the  smelting  of  iron  ores  and 
tlie  making-  of  tlie  different  classes  of  steel,  then  in  opera- 
tion, or  in  process  of  development." 

This  report,  which  was  submitted  August  1,  1904,  states 
fairly  well  the  development  up  to  that  date  and- deals  prin- 
cipally with  the  Keller,  ■  Kjellin,  Stassano,  and  Heroult  fur- 
naces which  were  in  principle  respectively  resistance,  induc- 
tion (without  electrodes)  arc.  and  arc-resistance. 

The  practically  simultaneous  appearance  of  these  dif- 
ferent types  of  furnaces  is  shown  by  the  fact  that  manj' 
patents  were  obtained  in  rapid  succession  for  each  of  these 
processes  almost  simultaneously  in  practically  all  the  in- 
dustrial countries  of  Europe,  in  Canada,  and  in  the  United 
States.  The  initial  patent  and  the  country  where  first  ol)- 
tained  was  as  follows: — 

1.  Stassano,  Italy,  March  17,  1898. 

2.  Keller,  Germany,  December  IG,  1899. 

3.  Heroult,  France,  March  27,  1900. 

4.  Kjellin,  Finland,  August  1,  1900. 

From  the  metallurgical  point  of  view,  the  electric  fur- 
naces of  to-day  are  of  two  classes;  first,  those,  such  as  the 
Kjellin  or  Colby,  which,  like  the  crucible  process,  are  solely 
melting  furnaces.  That  is.  there  is  no  elimination  of  nie.tals 
or  metaloids  in  chemical  coml)ination,  and  if,  therefore,  the 
best  grade  of  finished  steel  is  desired,  only  the  purest  ma- 
terials may  be  used  to  start  with.  Second,  those  which  are 
smelting  and  refining  furnaces,  such  as  the  Keller,  Girod, 
Rennerfelt,  Roechling — Rodenhauser,  and  Heroult.  Furnaces 
of  the  second  classification  may  be  used  for  (1)  the  direct 
reduction  of  iron  from  its  ores;  ( :i )  the  refining  of  pig  iron 
<lirect  from  the  blast  furnace;  C!)  for  the  melting  and  refin- 
ing of  either  pig  iron  or  scrap  starting  with  a  cold  charge; 
(4)  the  electrical,  refining  of  metal  taken  moulten  from  either 
the  Bessemer  or  open  hearth  where  a  preliminary  refining 
has  been  carried  out. 

Let  us  now  get  a  little  closer  view  of  these  different  types 
of  furnaces. 

Induction  Type 

In  taking  this  type  of  furnace  first,  I  do  so  because  the 
application  of  electrical  energy  for-  the  production  of  steel 
was  first  invented  and  patented  in  America  as  utilizing  this 
energy  in  this  form.  The  inventor,  Edward  A.  Colby,  was 
an  American.  This  furnace  later  loses  its  identity  in  name 
because  of  a  combination  of  the  interests  of  a  number  of  in- 
duction furnace  patentees. 

The  development  of  induction  furnaces  may  be  con- 
sidered as  (1)  from  stationary  to  tilting  in  physical  design; 
(2)  from  simple  induction  to  comliination  of  induction  with 
conducting  plates,  and  (3)  from  single  phase  to  three-phase 
current. 

The  induction  furnaces  of  to-day  are  of  two  distinct 
types;  one,  the  simple  induction  furnaces  of  the  type  of  Colby 
and  Kjellin,  and  second,  the  "Combination  Furnace,"  invented 
by  Messrs.  Roechling  and  Rodenhauser,  Germans.  This  later 
type  is  a  combination  of  the  simple  induction  principle  with 
the  utilization  of  plates  for  conducting  current  to  the  bath. 
These  amount  to  electrodes,  although  the  inventors  rather' 
dislike  the  use  of  that  term  for  they  are  hardly  electrodes  in 
the  ordinary  furnace-practice  sense.  .As  has  l^een  said,  those 
of  the  first  type  are  melting  furnaces  only,  while  those  of 
the  "Coml)ination"  type  are  for  melting  and  refining. 

The  Colby  Furnace 

The  early  Colby  furnace  dates  back  to  18ST.  The  first 
commercial  installation  of  this  furnace,  which  was  also  the 
first  installation  of  an  induction  furnace  in  America,  was  at 
the  plant  of  Messrs.  Henry  Disston  &  Sons.    It  is  worthy 


of  note  that  all  the  induction  furnaces  of  the  Colby  design 
were  made  of  tilting  design,  and  that  the  early  European 
furnaces  of  this  type  were  not. 

This  furnace  is  described  as  follows: — "It  is  rated  at  130 
kilovolt  amperes.  The  voltage  of  the  single  phase  primary 
current  is  340  volts,  the  maximum  current  540  amperes,  and 
the.  frequency  60.  The  primary  consists  of  28  turns  of  cop- 
per tube  j4  in.  inside  diameter  by  H  outside  diameter, 
and  is  cooled  by  internal  water  circulation.  The  annular 
crucible,  which  with  its  contents  forms  the  secondary  of  the 
transformer,  is  a  one-piece  crucible  14^  in.  inside  and  24^  in. 
outside  diameter,  8  in.  in  height.  The  trough  is  6^  in.  deep 
by  3  7/16  in.  wide  at  the  top  and  2  in.  wide  at  the  bottom, 
with  a  working  capacity  of  190  lbs.  of  steel.  The  current  in 
this  crucible  is  at  a  maximum  15,148  amperes  at  8.57  volts." 

Ingots  of  90  lbs.  were  poured  every  hour,  leaving  100 
lbs.  in  the  furnace.  When  additional  material  is  added,  the 
fusion  is  complete  in  about  half  an  hour,  leaving  the  other 
half  hour  for  killing.  This  furnace  requires  about  40  kw. 
maximum,  the  current  regulation  Ijcing  practically  controlled 
by  the  amount  of  metal  in  the  crucible.  The  current  used 
per  100  pounds  of  metal  present  varied  from  27.5  to  37.5 
kw.'  hours,  according  to  the  nature  of  the  charge. 

The  Kjellin  Type 

The  Swede,  Dr.  F.  A.  Kjellin,  is  conceded  to  have  worked 
out  independently  a  furnace  involving  the  induction  principle, 
almost  identically  as  supplied  and  patented  by  Colby  some 
twelve  years  before.  Kjellin  utilized  as  base  material  for 
his  charge  White  Dannemore  pig  from  Gysinge  ore  and  Wal- 
loon bar  ends. 

This  is  an  annular  hearth  with  magnesite  through  the 
centre  of  which  passes  one  leg  of  a  transformer.  Around 
this  leg  the  primary  coil  is  placed.  TJiis  primary  coil  is 
connected  to  the  terminals  of  a  single  phase  alternator  or 
transformer  and  the  alternating  current  in  the  primary  in- 
duces a  current  of  low  voltage  and  high  amperage  in  the 
annular  hearth  which  is  the  secondary.  This  then  is  equiva- 
lent to  a  transformer  with  a  single  secondary  turn  (the  an- 
nular ring). 

The  Canadian  Commission  Report  of  1904  reports  de- 
velopment of  the  original  Kjellin  up  to  that  time  as  follows: 

"At  the  Gysinge  Works,  steel  of  superior  quality  is  made 
by  the  smelting  together  of  charcoal-pig  and  scrap  in  electric 
furnaces  of  the  induction  type,  i.e.,  furnaces  without  elec- 
trodes. The"  process  does  not  permit  the  purification  of  the 
materials  entering  into  the  composition  of  the  steel  produced, 
the  quality  of  the  steel  depending  entirely  upon  the  purity 
of  the  component  materials  employed.  The  process,  there- 
fore, corresponds  to  the  crucible  steel  process." 

The  furnace,  of  225  h.p.  capacity,  is  of  the  induction  type, 
corresponding  to  a  step-down  transformer. 

Roechling  and  Rodenhauser 

To  overcome  the  disadvantages  charging  and  discharging 
the  annular  ring  of  the  furnace  at  Gysinge,  Roechling  and 
Rodenhauser  improved  the  Kjellin  furnace  to  be  installed  at 
the  Roechling  works  at  Voelklinger,  making  it  of  tilting  de- 
sign supported  by  trunnions  so  that  when  the  back  was 
raised  the  front,  or  tapping  spout  side,  would  be  lowered. 
This  improvement  at  once  made  possible  the  treatment  of 
the  metal  with  a  series  of  slags  for  removal,  to  a  limited 
extent,  of  impurities.  It  very  early  developed  that  tiie  power 
cost  for  cold  melting  was  too  high.  A  large  installation  of 
this  kind  for  making  rails  and  other  high  class  heavy  ma- 
terial was  made  about  1907,  in  which  the  charge  is  moulten 
metal  from  the  basic  Bessemer.  The  capacity  of  this  fur- 
nace is  about  25  tons  of  steel,  of  which  about  14  tons  are 
.tapped  at  each  heat.    The  current  used  is  736  kw. 

The  next  step  in  the  development  c>f  this  furnace  was 
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that  of  combining  two  methods  of  electric  heating.  Like 
the  simple  induction  furnace,  this  furnace  is  in  esseatials  a 
transformer  with  a  single  primary'  winding  around  both  cores 
of  the  transformer.  There  are  two  secondaries.  One  is  in 
the  moulten  bath  in  the  form  of  a  figure  8,  the  channel  be- 
tween the  two  cores  being  very  broad.  The  other  secondary 
is  a  copper  winding  around  the  primary  windings  of  both 
cores.  These  secondary  copper  windings  are  connected  with 
metal  plates  inserted  in  the  furnace  well.  These  plates  are 
inserted  in  such  a  way  that  the  currents  pass  from  them 
through  a  layer  of  highly  refractory  electrolytic  conductor 
(of  same  nature  as  a  filament  for  NernSt  lamp)  to  the  moult- 
en metal  in  the  furnace.  In  this  way  the  charge  in  the  fur- 
nace is  supplied  with  double  source  of  heat;  the  one  by 
direct  induction,  and  the  other  by  the  currents  from  the 
opposite  sets  of  electrodes.  The  furnace  is  started  up  by 
putting  in  rings  of  soft  steel,  and  holding  at  900  to  950  de- 
grees until  refractories  are  dried;  then  moulten  metal — to 
bring  to  full  heat  requires  about  18  hours. 

The  third  important  step  in  the  development  of  this 
furnace  was  the  adaptation  of  it  to  the  use  of  three  phase 
current  (described  by  Prof.  B.  Neuman,  Stohl  and  Eisen,  Aug. 
13  and  19,  1908).  The  advantages  of  this  are  at  once  ap- 
parent, because  of  tiie  ability  to  use  current  from  standard 
three  phase  generating  systems. 

In  this  furnace  the  three  transformer  coils  are  sur- 
rounded by  the  heating  channels.  The  pole  plates  are 
located  in  the  sides  at  the  places  opposite  the  spaces  be- 
tween the  cores  where  the  annular  channels  enter  the  hearth. 
Th.e  material  charged,  can  be  either  cold  or  hot  metal.  The 
jjroduct  from  the  larger  furnace  seems  now  to  be  used  chiefly 
for  rails,  boiler  plates,  and  high  equality  structural  material, 
while  from  the  smaller  furnaces  it  is  reported  as  being  u'sed 
for  tool  steel.  These  furnaces  are  operated  basic  exclusively. 
The  power  factor  is  about  80. 

Frick  Furnace 

(Jtto  Frick  is  the  inventor  of  a  furnace  which  utilizes  the 
princi])le  ot  types  already  mentioned,  but  separates  the  limits 
(it  the  cores  (the  rectangular  iron)  at  a  distance  so  that  the 
leaka.ne  fields  do  not  pass  through  this  iron  when  the  fur- 
nace is  working.  The  Frick  interests  are  now  combined  with 
those  of  Colby,  Kjellin,  and  Roechling-Rodenhouser.  The 
Frick  modification  is  said  to  be  applied  to  some  of  the  fur- 
naces at  the  Krupp  Works  at  Essen. 

(To  be  continued.) 


Pensions  for  Bell  Telephone  Employees 

Un  July  1st  the  Bell  Telephone  Company  will  put  into 
operation  a  comprehensive  plan  to  provide  pensions,  acci- 
<Ient  and  sickness  disability  benefits,  and  1)enefits  to  de- 
pendents of  deceased  employees.  This  scheme  will  apply 
to  the  9,000  employees  of  the  company,  who,  however,  will 
not  be  called  upon  to  share  any  of  the  cost.  The  fund  will 
be  administered  by  five  officials. 

Employees  whose  age  is  (iO  or  more  (females  5.'3  or  more) 
and  whose  term  of  employment  has  been  20  years  or  more 
may  be  retired  on  jx-nsion,  either  at  their  own  request  or 
at  the  discretion  of  the  committee.  Employees  whose  age 
is  "j.'-,  to  .OO  years  (females.  50  to  54)  and  whose  terms  of 
employment  has  been  25  years  or  more,  as  well  as  those 
whose  age  is  less  than  55  years  (females  less  than  50),  and 
whose  term  of  employment  has  been  ;iO  years  or  more,  may 
])c  retired  on   pension  only  at  the  discretion  of  the  com- 

lllil  I  cc. 

Any  em])loyee  whose  term  of  employment  has  been  15 
years  or  more,  and  who  becomes  totally  disabled  by  reason 
of  sickness,  may  he  granted  a  disability  pension  which  shall 
continue  for  .such  period  only  as  the  committee  may  decide. 
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Such  disability  pension  shall  be  granted  only  at  the  dis- 
cretion of  the  committee. 

The  pension  in  the  above  cases  is  1  per  cent,  of  the 
average  annual  pay  during  the  ten  years  next  preceding  re- 
tirement, multiplied  by  the  number  of  years  in  the  em- 
ployee's •  term  of  employment.  Employees  who  become  70 
years  of  age  shall  retire  from  the  employment  of  the  com- 
pany. ., 

The  following  are  provided  as  accident  benefits  on  ac 
count  of  physical  disability: 

1.  Total  disability  benefits  equal  to  full  pay  for  IS  weeks^ 
half-pay  for  remainder  of  disability.  Maximum  benefits  notl 
to  exceed  $20  a  week  after  six  years  of  such  payments. 

2.  Partial  disability  benefits — for  first  13  weeks  equal  t 
100  per  cent,  of  loss  in  earning  capacity;  for  remainder  ci 
disability  equal  to  50  per  cent,  of  loss  in  earning  capacity. 
Period  of  payments  not  to  exceed  six  years  in  all. 

Provision   is   also  made  as   regards   sickness  disabilit' 
benefit,  death  benefits,  and  accident  death  benefits.    The  su" 
payable   under   the   death    benefit   clause   will   not  excee 
.$2,000,  and  under  the  accidental  death  clause  (arising  out 
of  and  in  the  course  of  employment  by  the  company)  $5,000. 


Hydro  Expenditures  1917 

The  following  estimates  of  capital  expenditure  for  191; 
in  connection  with  hydro-electric  power  development,  ha^ 
been  tabled  in  the  Ontario  Legislature:  Niagara  power  de- 
velopment, $1,000,000;  Niagara  System  steel  tower  lines, 
$985,001.89;  Niagara  transformer  stations,  $2,364,791.31;  Niag- 
ara distributing  stations,  and  low-tension  transmission  lines, 
$344,495.04;  Severn  system  extensions,  $131,238.43;  St.  Law- 
rence system  extensions,  $53,880.95;  Eugenia  system  exten- 
sions, $317,897.33;  Port  Arthur  system  extensions,  $0,185.63; 
Muskoka  system  extensions,  $17,398.93;  Central  Ontario  sys- 
tem extensions,  $1,695,000:  Miscellaneous  expenditures,  $112,- 
000;  Office  building,  $13,000. 


Mr.  Archdeacon  Back  in  Harness 

Mr.  Geo.  A.  Archdeacon,  general  manager  of  the  Ca 
adian  Hart  Accumulator  Company,   Limited,  of  St.  Johiit 
Que.,  has,  we  regret  to  state,  been  confined  to  his  bed  f 
the  past  month  wnth  a  very  severe  attack  of  typhoid  fev 
which  he  contracted  through  the  recent  epidemic  in  St.  John' 
This  occurred  at  an  inopportune  time,  as  he  was  in  the  mid' 
of  his  final  arrangements  for  fixing  up  agencies  and  servi' 
stations  from  coast  to  coast  to  look  after  the  M.S.L.  batteri' 
Mr.  Archdeacon  is  hoping  to  get  back  into  harness  very 
shortly,  and  asks  that  any  firm  which  may  feel  that  they 
have  been  neglected  by  not  hearing  from  him  direct,  will 
please  accept  this  as  an  explanation  of  the  cause  of  any  de- 
lay, either  in  terms  or  shipment  of  batteries.     He  will  be 
pleased  to  hear  from  all  interested  in  M.S.L.  batteries,  and 
receive  suggestions  from  dealers  as  to  their  prospects  of 
running  a  suitable  service  station  in  their  town.    Very  special 
discounts  are  allowed  to   seryice   stations,  an   item  which 
should  be  of  interest  and  prove  very  attractive  to  dealers 
in  storage  batteries. 


Vancouver  Electric  Cooking  Rate 

Electricity  for  electric  ranges  of  syi  kilowatts  and  up  is 
supi)lied  through  a  separate  meter  at  three  cents  net  a  kilo- 
watt hour,  over  periods  not  less  than  twelve  months.  Flat 
rate  for  an  electric  water  heater  of  750  watts  used  in  con- 
junction with  an  electric  range  and  also  over  periods  of  not 
less  than  twelve  months  is  $2,50  a  month.  This  heater  is 
connected  continuously  excej)!  when  (he  range  is  in  opera- 
•'"n,  but  llu'  cnrreni  is  not  metered. 
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Opportunity  for  Pulp  Mills 
in  Alberta 


By  Arthur  J.  Cantin 


In  Alberta  the  conditions  are  exceedingly  favorable  fur 
tlu-  establisimient  of  pulp  mills.  The  home  trade  is  quite 
extensive  and  the  neighboring  provinces  offer  a  good  market, 
as  we  could  compete  favorably  with  eastern  and  British 
(  olumbia  manufacturers.  The  freight  rates  are  in  our  favor. 
Then  again,  we  have  a  market  in  the  northwestern  States 
\vlnch  shciuld  i)rove  worth  while,  as  there  are  no  pulp  mills 
in  Montana,  Idaho,  Wyoming,  North  Dakota,  South  Dakota 
and  Nebraska.  The  total  capacity  of  pulp  mills  is  not  over 
1.'>0,000  tons  per  year  west  of  the  Mississippi  River. 

We  first  meet  competition  in  Minnesota,  then  California 
and  Texas.  Surely  some  part  of  this  vast  area  would  prcjve 
to  be  an  exceedingly  profitable  market.  News  print  is  quoted 
in  l-'dmonton  at  $2.:!r>  per  100  pounds  f.o.b.  Quebec  or  C)n- 
lario  shipping  jjoint,  the  freight  rate  from  Toronto,  Out.,  is 
^1.20  per '100  pound  carload  lot.  At  this  price  there  should 
he  a  good  profit  in  the  manufacture  of  paper  in  this  province 
.1-  all  conditions  for  a  successful  enterprise  are  found  here. 

Rav»^  Material  in  Unlimited  Quantity 

W  e  have  the  raw  material  in  unliniited  quantity.  Our 
ii\ers  otf'er  sources  of  cheap  power  unequalled  ;inywhere 
west  of  Winnipeg.  The  labor  should  offer  no  unusual  prol>- 
Ictn  as  there  is  a  large  number  of  immigrants  coming  to  this 
western  country  from  city  and  industrial  centres,  who  have 
111)  idea  of  farming  but  who"  are  looking  for  work  of  some 
kind.  From  this  class  of  immigrants  the  pulp  mills  should 
<lra\v  their  supply  of  laborers. 

Labor  should  be  plentiful  in  this  province,  if  we  lool< 
at  the  population  increase  since  1901.  .^t  that  date  what  is 
imw  .\lberta  had  a  population  of  63,000,  in  1911  the  popula- 
tion had  increased  to  over  360,000,  and  in  the  census  taken 
in  July.  1916,  it  is  estimated  that  the  population  is  over 
.'..".O.OOO.  In  1913  and  1913  it  was  estimated  that  over  50  per 
'  ent.  of  the  poi)ulation  were  living  in  cities  and  towns.  This 
iKiceiitage  is  altogether  too  high  for  an  agricultural  ])ro- 
since,  and  labor  problems  should  be  a  minimum  quantity  in 
Alberta. 

.\s  to  the  source  of  raw  material.  Alberta  has  an  area 
ni  ^^.I.^S.")  square  miles,  nearly  equal  to  the  State  of  Texas. 
\.bout  2  per  cent,  is  occupied  by  lakes  and  rivers.  Of  the 
lialance  about  30  per  cent,  is  in  prairie  and  the  balance  is  in 
park-like  country  and  heavy  timber.  It  has  been  estimated 
that  there  is  over  1,000,000,000  cords  of  pulpwood  in  the 
I'VDvince:  of  this  approximately  20  per  cent,  is  in  poplar. 
I  ."i  per  cent,  in  tamarack  and  jack-pine  and  the  balance  in 
-pruce  of  fair  size. 

This  is  enough  to  insure  a  plentiful  supply  for  years  to 
C'lni.e.  no  matter  how  many  mills  are  put  in  oi^eration  in  the 
near  future.  All  this  pulp  is  within  easy  access  of  railroads. 
\Ve  have  three  transcontinental  railways  which  offer  good 
-flipping  facility  to  any  part  of  Canada,  the  United  States. 
\sia  and  Europe. 

The  power  available  in  Alberta  is  almost  unlimited,  and 
•  ')uld  be  developed  as  a  side  line  in  a  good  manj'  instances 
■uid  made  to  pay  a  handsome  profit.  H  we  enquire  as  to  the 
amount  available  and  the  location  we  find  that  the  South 
.Saskatchewan  River  near  Medicine  Hat  could  develop  be- 
tween 40,000  to  .)0,000  horsepower.  The  Bow  River  now 
harnessed  to  32,000  horsepower,  used  mostly  in  Calgary,  has 
.uiother  2.), 000  horsepower  going  to  waste.  The  Red  Deer 
River  could  be  harnessed  to  10,000  horsepower.  This  is 
located  close  to  the  town  of  Red  Deer.  It  could  be  made  the 
nucleus  of  a  transmission  system.  At  Edmonton  the  Ed- 
monton Power  Company  is  now  proceeding  with  the  con- 


^tructi<ni  f)f  a  .■).),000  horsepower  hyflrr. -electric  development 
on  the  North  Saskatchewan  Reiver,  (ioing  still  more  to  the 
north  at  the  Grand  Rapids  on  the  Aliiahaska  willi  a  dam  ir,<) 
feet  high  2,>0,000  horsepower  could  be  developed.  The  Peace 
i^iver,  which  is  2.")0  miles  northwest  of  Edmonton,  could  he 
barnessed  to  several  hundred  thousand  horsefjouer. 

The  power  required  per  $1,000  wf)rth  of  ]»uli»  produced 
m  a  year  is  17  horsepower.  If  we  were  to  use  only  the  river 
north  of  Calgary  we  would  have  enough  power  to  operate 
any  numl)er  of  mills.  It  requires  from  r.O  to  80  horsepower 
to  ))ro(luce  one  ton  of  mechanical  wood  \>u\])  in  24  hours, 
so  tiiat  our  rivers  if  harnessed  in  mechanical  wood  pulp  mills 
alone  would  furnish  enough  power  to  manufacture  |)a])er  fr»r 
the  whole  of  western  Canada  and  that  part  of  the  L'nited 
States  lying  west  of  the  Mississippi  River. 

Failing  Wood  Supply  in  United  States 

.According  to  Mr.  I'inchot,  former  chief  of  United  Stales 
forestry,  he  estimated  in  1913  that  at  tlie  present  rate  of 
cutting  the  stand  of  spruce  in  the  States  of  Maine  would  be 
exhausted  in  less  than  thirty  years,  New  Hampshire  twenty- 
live  years.  New  ^'ork  less  than  ten  years,  and  Wisconsin  has 
no  reserve  ;ind  manufactures  nearly  .300,000  tons  a  year.  This 
is  another  factor  that  will  cause  our  neighbor,  the  United 
States,  to  seek  new  sources  of  supply,  specially  those  states 
west  of  the  Mississippi  River,  and  will  force  manufacturers 
to  come  and  locate  their  mills  in  the  Province  of  .Alberta. 

While  spruce  is  the  predominating  wood  in  Alberta 
there  is  a  large  quantity  of  poplar  in  Central  Alberta.  This 
poplar  should  prove  quite  an  attraction  to  those  contemplat- 
ing the  manufacture  of  the  better  quality  print  jjaper  snch  as 
used  in  ])ooks  and  magaines. 

The  Forest.  Product  Laboratory  c)f  Canada  informs  me 
that  the  cost  of  installation  of  a  ground  wood  pulp  mill  is 
generally  calculated  at  $3,000  per  ton  jier  day  of  24  hours. 

Quoting  from  "Reciprocity  with  Canada"  will  give  us  a 
better  idea  of  the  growing  importance  of  the  export  of  pulp 
from  Canada  to  the  United  States: 

"Canada's  ])reeminence  as  a  source  of  our  imports  of  pulp 
is  due  to  the  fact  that  practically  all  our  imported  mechanic- 
ally ground  pulp  comes  from  that  countrj-,  as  well  as  a  por- 
tion of  our  imports  of  unbleached  chemical  pulp.  Our  im- 
ports of  unbleached  chemical  pulp,  however,  have  increased 
with  great  rapidit}-  since  1 90H.  In  that  >ear  we  im])orted 
less  than  one  and  one-half  million  dollars  worth,  whereas 
in  1909  we  imjjorted  nearly  four  and  one-half  million  dollars' 
worth,  and  in  1910  nearly  six  million  dollars'  worth  of  un- 
bleached chemical  pulp,  and  of  this  total  Canada  furnished 
in  1909  about  30  per  cent.,  valued  at  $1,334,820,  and  in  lOin 
only  21  per  cent.,  valued  at  $1,241,179. 

The  following  table  shows  the  tremendous  stride  made 
from  190.>  to  1910  in  the  manufacture  and  export  of  wood 
pulp  in  Canada. 

Value  of  United  States  Imports  of  Wood  Pulp  of  All  Kinds 
by  Year,  from  the  Principal  Countries  of  Origin, 
1905  to  1910  Inclusive 

(In  thousands  t^f  dollars) 
From—  190.).      1906.      1907.      1908.      1909.  J910. 

Canada  $2,669    $2..-)03    $3,230    $3,198    $3,407  $4,224 

Cermany    ..    ..       3.')0         4.j1  8j8      1..")17      1.817  2.7t>9 

Norway   912         979      1,374         9.')2      1„^)C4  2.37") 

Sweden   .!9()         461         499      1.060      1.318  1.(541 

Other  countries       174         191         38S         .">86         ,')22  7.")9 


Total 


$4,.')01    $4..^)85    .$6,349    $7,313    $S.627  $11,708 


This  table  shows  us  that  if  we  had  pulp  mills  in  .Mherta 
we  would  have  a  good  market  in  the  northwestern  States, 
and  the  freight  rates  would  play  only  a  minor  part,  as  they 
would  be  greatly  in  our  favor. 
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Street  Railway  Negative  Return  System  for  the 
Mitigation  of  Electrolysis* 

By  L  A.  Herdt,  M.Can.Soc.C.E.,  and  E.  G.  Burr,  A.M.Can.Soc. 

With  the,  rapid  growth  in  the  extent  of  electric  railway 
lines  and  the  traffic  carried  by  them,  the  importance  of  pro- 
viding a  proper  return  of  the  current  from  the  cars  to  the 
power  houses  and  sub-stations  and  thus  protecting-  piping- 
systems,  cables  and  other  underground  structures,  against 
electrolysis,  should  be  recognized  In'  electrical  railway  en- 
gineers. 

Serious  corrosion  of  pipes,  with  attending  damages,  has 
occurred  in  various  cities,  as  is  well  known,  and  efforts  in 
certain  instances  have  been  made  to  eliminate  the  danger. 
However,  it  is  a  fact  that  as  engineers  are  only  hun-ian  and 
liable  to  the  error  of  advocacy,  namely,  seeing  only  one  side 
of  the  question,  the  engineers  of  both  interests,  that  is,  the 
engineer  of  the  company  owning  and  operatin.g  the  electric 
railway,  and  those  of  the  company  owning  the  underground 
structures,  arc  still  earnestly  debating  where  to  place  the 
responsibility  for  damage  done  by  stray  currents.  The  often 
recurring-  result  is  that  lawyers  are  brought  into  the  debate 
and  the  "courts  liecomc  the  stage  of  action.  Judgment  ob- 
tained after  long  delaj'  is  usually  a  legal  compromise  with 
orders  for  certain  measures  for  the  alleviation  of  the  nuisance, 
r  Such  measures  are  rarely  far  reaching  or  fundan-iental 
enough  to  do  n-iore  than  ren-iove  the  particular  cause  of 
complaint  for  a  time.  The  merry-go-round  of  suit,  judg- 
ments, expenditure  on  measures  of  aleviation  and  legal  costs, 
and  then  recurrence  of  the  trouble  continues  ad  infinitum. 

But  as  times  change  the  street  railway  systems  serving 
gr(;vviii.g  urb;in  districts  then-iselves  include  underground  struc- 
tures consisting  of  lead  .sheathed  cabk's  liable  to  destruction 
by  currents  strayin.g  from  returns. 

Thus  a  community  of  interest  in  the  proper  methods  to 
avoid  damage  occurs,  and  the  interest  of  all  parties  becomes 
the  same.  luigineers  alive  to  the  necessity  of  avoiding  dam- 
age at  the  niininuim  cost  n-iay  then  be  asked  to  appl^'  the 
soluliiin  lit  the  proldem  that  will  remove  the  trouble. 
Various  Methods  of  Electrolysis  Mitigation 

'I  lie  \  ariot!s  methods  of  electrolysis  mitigation  which 
have  been  lor  years  the  subject  of  discussion  can  be  divided 
into  two  groups: — 

(  I  )  'I  hoM.'  methods  applicable  to  underground  pipes  and 
cable  systems, 

Ci)   Those  applicable  to  the  railway  ne,gativc  returns. 

Of  the  various  methods  under  the  first  heading,  namely, 
ciiemical  protection  of  pipes,  cement  coatings  of  pipes,  insu- 
lating joints  in  piping  systems,  pipe  drainage  and  cable  drain- 
age, none  are  entirely  suitable  for  general  use  and  cannot 
be  considered  as  primary  means  of  preventing  electrolysis 
damage.  Tiiesc  methods  have  their  usefulness,  but  they  are 
>nita!)le  only  to  special  conditions  and  cannot  be  considei-ed 
a-,  impoi'tant  factors  in  any  .gener;il  plan  for  ek'ct  rnl^-sis 
mitigation. 


'Before  C.  S.  C.  K..  Montreal. 


Of  the  various  methods  covered  tinder  the  second  head 
ing,  that  is,  those  applicable  to  the  railway  ne.gative  returns 
such  n-iethods  are  suitable  as  will  keep  the  track  voltag- 
.gradient,  that  is,  the  voltage  drop  per  1,000  feet  of  trac' 
within  certain  limits,  and  will  reduce  the  overall  maximum 
difi'erence  of  potential  between  any  two  points  of  the  return 
system,  also  within  limits,  as  well  as  those  which  will  in- 
crease the  resistance  from  tracks  to  earth.    These  methods 
are  fundamental,  as  they  control  the  cause  of  the  strayin.g 
of  current  from  the  tracks.     Experience  has  shown  what 
limits  of  track  voltage  g-radient  and  overall  potential  dif- 
ferences can  be  allowed.    Some  ordinances  grade  the  allow- 
able limits  to  the  density  of  the  traffic;  allowing  .greater  lati 
tude  in  the  suburban  districts  than  in  the  urban  ones;  fo 
in   fi.xing  voltage  limitations,   the  voltage   limit  prescrib 
should  evidently  be  largely  determined  by  the  degree  of  d 
velopn-ient  of  the  underground  vitilities  in  that  district. 

A  track  construction  which  results  in  a  relatively  high 
resistance  of  leakage  path  from  rail  to  earth  is  eminently 
desirable,  ljut  difficult  to  provide  in  city  streets  with  flush 
rails  and  paved  streets. 

In  dreat  Britain,  where'the  operation  of  electric  railways 
is  governed  Ijy  regulations  of  the  Board  of  Trade,  regulation 
No.  :!  requires  that  the  maximum  difference  of  potential  be- 
tween any  two  points  on  the  track  shall  not  be  more  than 
7  \'olts.  and  also  prescribes  current  densities  in  rails  equiva- 
lent to  a  voltage  gradient  limit  in  the  tracks  to  about  one 
volt  per  1,000  feet  at  peak  load. 

That  is.  it  is  sufficient  to  say  that  if  the  voltage  gradi- 
ent nowhere  exceed  one  volt  per  1,000  feet  and  the  maximum 
difference  of  potential  between  any  two  points  (reasonabl\- 
remote  from  one  another)  on  the  returns,  is  not  more  than 
7  volts — these  readings  taken  at  peak  load — almost  complete 
immunity  from  electrolysis  damage  will  result..  (The  peak 
load  is  here  considered  to  be  the  average  of  the  readings 
for  twenty  minutes  at  peak  load). 

Under  the  conditions  cited  above,  any  residual  current 
leakage,  or  electrolysis  effect  that  may  occur,  can  convent 
ently.  properly  atid  equitably  be  taken  care  of  by  the  part 
owning  the  structures  affected,  by  methods  cited  above  und 
Class  (I'l. 

To  reduce  the  track  voltage  drop  in  an  electric  raihva 
system  various  n-ietiiods  are  in  use: — 

Improvement  of  condition  of  bonding  of  rail  joint.-. 

(b)  Subdivision  of  load  amongst  sub-stations  properly 
located. 

(c)  Installation  of  ne.gative  return  feeders  with  the  ne- 
gative bus  grounded  at  the  station. 

(d)  Installation  of  negative  return  feeders  insulated 
throughout  their  length  and  connected  to  the  negative 
bus  which  is  not  grounded  but  is  maintained  at  a 
potential  lower  than  .ground. 

'I'hese  methods  have  been  applied  in  various  ways. 
In  general  methods  (a)  should  be  applied  in  all  case- 
t(i  tile  maximum  practical  degree  of  perfection. 

Methods  (b),  (c)  and  (d)  all  aim  at  the  same  result — 
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namely,  tin.-  lakiii!^-  of  current  from  the  tracks  at  an  increased 
nunilier  (if  jioints. 

Methods  (c)  and  (d).  however,  are  radically  different 
runt  one  another  inasmuch  as  method  (d)  divides  the  system 
into  a  nctwtn-k  of  mains  with  separate  I  eiders,  whilst  method 
(cl  shiuils  the  mains  by  so-called  feedcis. 

It  will  he  found  in  general  that  method  (ci  will  rec|uire 
;i  prohibitive  amount  of  copi)er  to  reduce  the  track  voltage 
gradient  and  overall  difference  of  potential  within  the  limits 
-tated  i)reviousl_v,  .\  glance  at  T.able  I.  will  show  that  the 
current  density  in  the  return  path  through  the  track  is  so 
low,  when  calculated  for  the  equivalent  copper  section  of 
the  rails,  that  any  atteuipt  to  shunt  the  current  will  reipii''e 
exces.sively  large  copper  conductors.  For  example,  the  con- 
ductance of  a  sin.g]e  track  100  lbs.  rails  is  equivalent  to  about 
two  million  circular  mills  of  copper  and  would  require  this 
amount  added  to  shunt^  one-half  of  the  current.  If  greater 
current  densities  are  allowed  the  current  will  follow  a  shunt 
path  throu.gh  the  earth  and  other  underground  structures, 
it  may  be  here  stated  that  the  limits  of  1  volt  per  1.000  feet 
is  by  no  means  too  low,  and  in  con.gested  districts  where 
extensive  under.ground  structures  are  in  existence  this  value 
may  with  great  advantage  be  lowered. 

In  method  (d),  however,  since  the  feeders  are  only  con- 
nected to  the  tracks  at  its  outer  end  and  the  negative  bar 
is  not  connected  to  the  tracks  except  through  the  insulated 
feeders,  the  voltage  drop  in  them  may  be  any  value  desirable, 
without  reference  to  the  above-mentioned  track  voltage  gradi- 
ent or  overall  difference  of  potential;  and  for  this  reason,  the 
conductor  section  of  the  negative  feeders  can  be  decided  by 
conditions  of  economy  only.  The  potential  gradients  in  the 
irack>  depends  entirely  on  the  amount  of  current  carried  and 
where  this  becomes  excessive  the  current  is  diverted  throu.gh 
the  feeder. 

In  a  large  electric  railway  S3'Stem,  if  this  is  desirable,  the 
potential  gradient  need  not  be  entirely  in  the  direction  of  the 
-tation,  but  may  be  reversed  so  that  the  integral  of  the  gradi- 
ents will  .give  a  low  value  of  overall  potenial  differences. 

Many  railway  engineers  have  claimed  that  the  main- 
tenance of  such  low  volta,ge  gradients  as  have  been  specified 
would  require  prohibitive  expense  in  copper  conductors  for 
heavily  loaded  street  railway  systems  such  as  are  general  on 
this  continent.  This  is  not  the  case,  however.  Such  claims 
may  be  true  when  method  (c)  is  employed,  that  is,  when 
rails  are  shunted  by  the  return  feeder  and  the  bus  connected 
to  ground;  but  the  authors  desire  to  point  out  that  with  the 
insulated  return  feeder  system  as  'outlined  above  and  fur- 
ther described  below,  such  regulations  can  be  easily  adhered 
■o  at  reasonable  cost.- 

The  authors  thought  it  would  be  interesting  to  the 
."society  to  discuss  briefly  the  means  by  which  the  modifica- 
tions of  the  track  returns  of  a  street  railway  system  in  Can- 
ada fr,om  method  (c)  to  method  (d)  has  resulted  in  a  de- 
cided reduction  of  track  gradients  and  overall  potential  dif- 
iirence,  with  a  consequent  disappearance  of  electrolysis 
Wi  luhle. 

Design  of  the  Return  System 

The  return  system  of  a  street  railway  will  be  in  the  form 
'I  a  network  of  conductors  (  the  bonded  rails)  with  loads  at 
\arious  points  (the  cars). 

It  is  onl}'  required  to  consider  the  ne.gative  side  of  the 
system  since  the  positive  network  of  trolley  wires,  mains  and 
teedcrs  has  no  bearing  on  the  problem  with  which  this  paper 
IS  concerned.  The  first  step  is,  therefore,  to  iirejjare  a  plan 
"I  the  s_\-stem  showing  the  car  position  at  time  of  peak  load, 
this  data  being  obtained  from  the  car  operating  schedules. 
Average  values  of  current  can  be  apportioned  to  each  car, 
havin.g  due  regard  to  the  size  of  the  car  e(|uipinent  and 
allowance  bein.g  made  for  grades  and  curves,  if  considered 


advisable,  the  whole  plan  to  form  a  representation  oi  the 
way  the  load  is  distributed  over  tlic  system. 

From  data  sucli  as  that  given  in  Table  I,  tlie  resistance 
of  the  several  parts  of  the  returns  can  l)e  obtained  and  the 
problem  becoifles  a  simple  power  engineering  problem  of  the 
design  of  the  network  to  carry  the  load  within  the  stated 
limits  of  potential  difference  and  voltage  drop  ])cr  thousand 
feet. 

The  rails  from  the  network  of  mains  and  the  current 
from  the  car>  is  c(dlected  on  the  netwcirlc  and  returned 
throu.gh  feeders  connected  to  the  station  or  station-^. 

It  is  adxantageous  at  this  point  to  consider  tiie  general 
line  of  (le\ elo|)ment  of  a  continuous  current  distributing- 
system  for  li.ght  and  ]iowei-. 

..V  direct  currei-:t  distribution  system  of  small  size  will 
naturally  take  the  form  of  a  radial  system  with  feeders  run 
out  to  the  nearest  load  and  continuing  therefrom  as  a  main 
with  the  loads  connected  thereto. 

The  next  development  will  take  the  form  of  cross  tie 
mains  connected  to  the  ends  of  more  than  one  feeder,  then 
further  cross  mains  are  installed  connecting-  the  outer  end 
of  radial  mains  so  that  a  network  is  constructed  with  the 
radial  mains  near  the  station,  acting-  also  as  feeders  to  the 
outer  cross  tie  main. 

In  lar.ger  systems  radial  mains  cannot  feed  the  outer 
districts  within  the  desirable  voltage  regulation  limits,  and 
it  is  necessary  either  to  install  additional  stations  to  feed 
the  outer  districts  or  special  extra  feeders  to  the  outer  dis- 
tricts with  a  means  of  providing  for  the  extra  voltage  drop; 
or,  again,  the  extension  of  the  radial  feeders  to  tap  the  mains 
or  network  at  points  further  from  the  station,  so  that  the 
current  from  the  outer  districts  is  taken  from  the  radial 
mains  at  some  intermediate  point,  and  the  current  flows 
in  the  main  from  the  nearest  loads  in  'a  reversed  direction. 

The  choice  of  method  will  resolve  itself  into  a  question 
of  economics. 

It  is  of  special  interest  to  note  that  in  nowise  would 
the  alternative  expedient  of  increasing-  the  section  of  the 
radial  mains  be  resorted  to;  as  they  are  normally  of  large 
size,  a  large  amount  of  copper  would  be  required  to  moder- 
ately decrease  their  resistance,  whereas  in  a  feeder  havin.g 
only  one  point  of  connection  to  the  load,  that  is,  at  the  .junc- 
tion to  the  main,  the  voltage  drop  in  it  can  be  made  any 
value  desirable  from  consideration  of  power  loss  and  cur- 
rent carryin.g  capacity. 

.A.1I  the  feeders  can  be  designed  with  the  same  voltage 
drop,  or  if  this  requires  excessive  copper  in  the  longer  feed- 
ers, several  bus  volta.ges  n-iay  be  maintained  at  the.  station. 

The  return  system  of  a  street  railway  is  strictly  analo.g- 
ous  to  any  other  d.c.  network  sys1,em  of  distribution  and  is 
subject  to  the  sanae  economical  limitations  controlling-  the 
desi.gn. 

It  may  be  said,  therefore,  that  such  a  system  ,-hould 
cmisist  of  a  network  of  mains  formed  by  the  tracks  with 
feeders  connected  thereto  in  sufficient  numbers  and  pro- 
perly located  to  keep  the,  maximum  voltage  difference  be- 
tween any  two  points  on  the  track  system  and  the  voltage 
gradient  in  the  track  within  prescribed  limits,  while  allow- 
ing such  voltage  drops  in  the  feeders  as  consideration  of 
power  loss  and  cost  of  copper  may  dictate. 

The  above  line  of  developi-nent  will,  however.  I)c  oiu-n 
to  the  consideration  of  using  an  increased  number  of  sub- 
stations instead  of  excessively  long  feeders,  and  the  ques- 
tion itself  becomes  a  further  consideration  of  economic  an- 
alysis with,  however,  the  complicatin.g  condition  of  the  ad- 
vantages and  disadvantages  from  an  operating  standpoint  of 
an  increased  number  of  sub-stations, 

A  mnnbcr  of  electric  railway  systems,  the  growth  of 
which   resulted  in  the  occurrence  of  electrolysis  with  the 
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original  layout,  were  able  to  return  to  satisfactory  condi- 
tions for  a  period  of  several  years  by  increasing  the  number 
of  sub-stations,  but  conditions  have  become  again  unsatis- 
factory, to  the  authors'  knowledge,  due  to  further  growth. 

It  is  surely  extraordinary  that  street  railways,  of  all 
companies  operating  d.c.  distributing  network,  should  attempt 
to  obtain  close  voltage  regulation  of  their  negative  network 
Ijy  combining  the  function  of  main  and  feeder  in  one  con- 
ductor, while  experience  in  all  other  d.c.  networks  has  shown 
the  separate  feeder  and  main  system  to  be  the  only  method 
capable  of  giving  close  regulation  at  anything  but  prohibitive 
cost. 

It  may  be  well  to  point  out.  however,  that  owing  to  me- 
chanical considerations  governing  the  minimum  size  of  con- 
ductor that  can  be  used  in  the  form  of  the  rail,  lightly  loaded 
systems  may  have  considerable  conductor  capacity  in  the 
rail  available  for  feeder  purposes,  and  so  it  is  only  when  this 
is  used  up  by  the  growth  of  the  system  that  trouble  will 
commence.  At  this  stage  the  provision  of  additional  feeding- 
points  on  the  network  is  the  logical  line  of  development,  and 
it  is  a  matter  of  consideration  of  the  specific  case  as  to 
whether  these  are  provided  by  feeders  from  the  existing 
stations,  or  whether  it  is  in  any  case  desirable  to  first  in- 
crease the  number  of  stations.  The  final  development  of  the 
system  will  require  feeders  from  the  sub-stations  in  any 
case,  as  sul)-stations  cannot  economically  be  multiplied  in- 
definitely. 

In  Table  I.  is  given  results  of  tests  by  the  authors  on 
rails  bonded  with  electrically  brazed  bonds,  and  with  some 
figures  of  interest  calculated  therefrom.  It  is  interesting 
to  note  that  with  four  double  tracks  of  100  lbs.  rails  with 
No.  0000  bonds  meeting  at  the  sub-stations,  the  maximum 
current  that  can  he  returned  through  them,  without  exceed- 
ing the  1  volt  per  1,000  feet  specified,  is  only  1,536  amperes 
corresponding  to  a  sub-station  of  921.6  kw.  capacity  at  600 
volts. 

f'robably  the  majority  of  stations  are  not  situated  at 
the  junction  of  four  double  tracks,  and  the  conclusion  is  clear 
that  the  tracks  should  not  be  relied  on  to  return  all  the  cur- 
rent to  the  station.  Further,  from  the  same  tables  it  will 
be  seen  that  the  tracks  in  the  above  example  have  an  ag- 
gregate equivalent  copper  section  of  ,2.07  X  8  X  10"  =r  16.- 
.")60, ()()()  circular  mils  or  l.'i  sq.  ins.,  giving  an  equivalent  cur- 
rent density  of  118  amps,  per  sq.  in.  for  the  specified  voltage 
gradient.  It  is  clearly  an  uneconomical  expedient  to  attempt 
to  shunt  these  tracks  by  copper  cables  to  maintain  the 
sjjecified  gradient  for  returns  to  large  stations. 

If  a  feeder  return  system  be  installed,  the  feeders  vvill 
l)e  insulated  and  connected  to  the  tracks  at  the  outer  end. 
'I  he  negative  feeder  system  will  then  l)e  operated  with  such 
voltage  drop  as  may  be  economically  desirable  and  long 
feeders  may.  if  considered  advisable,  be  operated  with  greater 
drop  than  shorter  ones. 

'I  o   ])rovide   the   voltage   necessary   to   drive   the  return 


current  through  the  resistance  of  the  feeder  all  the  methods 
of  ordinary  d.c.  distribution  practice  are  available. 

All  the  feeders  may  be  designed  for  the  same  voltage 
drop,  short  feeders  being  provided  with  a  series  resistance  to 
properly  apportion  the  load  over  the  whole  number  without 
using  excessive  co.nductor  sizes  for  long  feeders. 

The  method  of  design  is  to  assume  an  appropriate  value 
of  voltage  drop  and  then  to  calculate  the  feeder  sizes  re- 
quired, checking  up  the  current  density  in  each  feeder  to 
determine  the  degree  of  utilization  of  the  copper,  and  esti- 
mating total  conductor  cost  and  power-  loss  for  the  pur- 
pose of  economic  design. 

A  number  of  these  trial  calculations  will  be  made  and 
from  them  it  will  become  clear  whether  all  feeders  can  be 
economically  designed  for  the  same  voltage  drop.  If  the 
station  is  located  near  the  centre  of  the  load,  it  will  be 
generally  found  that  a  single  value  of  feeder  drop  can  be 
used  unless  the  load  is  very  uniformly  distributed  and  the 
current  to  be  returned  is  very  large. 

If  the  drop  on  all  feeders  is  to  be  the  same,  no  extra 
station  equipment  will  be  required  unless,  the  loss  is  in- 
creased, as  with  the  negative  bus  insulated  the  voltage  drop 
will  1.)e  provided  for  by  the  generator  voltage  and  the  negative 
bus  will  attain  a  potential  below  ground  equal  to  the  drop 
in  the  feeders.  A  feeder  to  connect  the  tracks  to  the  bus 
at  the  station  will  be  used  with  a  series  resistance  of  suffi- 
cient size  to  limit  the  current  to  the  safe  value  above  re- 
ferred to. 

Usually  it  will  not  be  necessary  to  insert  resistance  in 
any  feeder  other  than  that  to  the  tracks  at  the  station,  all 
other  feeders  being  proportioned  in  size  to  their  load  and 
length.  If  more  than  one  value  of  feeder  drop  is  desirable, 
multiplex  bus  operation  with  generators  at  diflfererit  voltage- 
may  be  adopted  or  boosters  provided  for  the  longer  feeders, 
as  the  special  circumstances  may  indicate. 

If  storage  batteries  are  in  use  the  resistance  in  the 
short  feeder  or  feeders  can  ])c  dispensed  with  and  an  end 
cell  switch  used  to  connect  this  feeder,  so  that  the  number 
of  cells  between  it  and  the  negative  feeder  bus  may  be  changed 
as  the  load  changes  to  maintain  proper  distribution  of  loaci 
on  the  feeders. 

With  a  resistance,  however,  the  feeder  load  distributior. 
at  varying  load  is  automatically  maintained  unless  the  dis- 
tribution of  load  on  the  system  alters. 

In  some  cases  where  the  station  is  badly  located  with 
the  centre  of  load  some  distance  away,  the  single  voltage 
arrangement  with  resistance  may  be  applied  for  the  load 
which  is  centered  at  the  sub-station  and  heavy  feeders  run 
to  the  other  centre  of  load.  This  feeder  would  require  extra 
voltage  for  the  line  drop,  and  this  could  conveniently 
provided  by  a  series  booster  giving  a  voltage  proportion 
to  the  load.  If  this  feeder  is  large,  it  may  be  necessary 
provide  a  system  of  sub-feeders  properly  proportioned  at 
far  end  to  collect  the  current  at  a  number  of  points  of  con 
ncction  to  tracks  and  so  avoid  excessive  gradients  as  at  the 
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station.  A  resistance  may  he  used  liefe  also  in  this  shortest 
sub-feeder  to  good  effect  in  most  cases.  If  the  feeder  can 
be  terminated  at  the  intersection  of  two  double  tracks  well 
cross  bonded,  the  sub-feeders  will  seldom  be  required. 

The  series  booster  can  also  be  conveniently  used  for 
cases  where  the  station  is  properly  located,  but  a  single 
voltage  method  would  require  large  section  for  several  long- 
feeders  to  outlying  districts.  Such  a  booster  will  maintain 
proper  distribution  of  load  between  short  feeders  and  long 
ones  automatically  with  varying  load  as  long  as  the  general 
distribution  of  the  load  is  unchanged,  and  at  time  of  light 
load  can  usually  be  shut  down  altogether.  It  is  important 
to  have  series  divertors  or  traps  on  the  series  feeder  of 
the  booster  to  allow  of  adjustment  of  the  booster  voltage  at 
full  load  to  take  care  of  periodic  change  of  distribution  of 
load  on  the  system. 

It  may  be  here  stated  that  the  pressure  wire  from  tracks 
to  station  is  an  indispensable  part  of  the  negative  feeder  re- 
turn system  as  indicating  the  actual  potential  conditions  of 
the  track,  and  with  booster  operation  the  indications  of  the 
track  potential  differences  allow  of  complete  control  from 
the  station. 

W'ifli  a  system  of  negative  feeders  and  only  a  part  ot 
them  boosted,  it  is  entirely  feasible  in  the  majority  of  cases 
to  operate  the  booster  only  at  peak  load,  as  the  feeders 
will  return  a  considerable  current  even  with  the  booster  shut 
down.  The  voltage  indications  given  hy  the  pressure  wires 
will  be  a  sure  guide  to  the  operation  of  the  booster. 


Continuous  Brake  Power  and  Its  Application 
to  Electric  Railway  Trains 

A  paper  on  the  "Continuous  Power  Brake  and  Its  Appli- 
cation to  Steam  and  Electric  Railway  Trains"  was  read  by 
Mr.  A.  B.  Brown  at  the  Montreal  electrical  luncheon  on  April 
4.  Mr.  Brown,  who  has  been  for  twenty  years  in  the  service 
of  the  Westinghouse  Brake  Company,  Ijricfly  outlined  the 
development  of  the  air  brake,  stating  that  the  first  successful 
continuous  power  brake  was  invented  by  Mr.  George  West- 
inghouse. The  invention  of  what  is  known  as  the  straight 
air  brake  was  completed  in  ]8Gi),  but  in  actual  ser\ico  ihe 
l)rake  developed  a  serious  fault,  namely,  in  case  of  tho  burst- 
ing of  an  air  hose,  between  the  cars,  or  rupture  of  pipin.g 
under  any  of  the  cars,  resulted  in  a  complete  failure  of  the 
entire  system.  Mr.  Westinghouse  later  in\'ented  the  plain 
automatic  brake,  and  up  to  1880  the  application  of  such 
power  brakes  was  confined  to  passenger  service.  In  1880  the 
freight  car  brake  was  designed. 

In  188G  and  1887  the  Master  Car  Builders'  Association 
carried  out  a,  series  of  tests  so  as  to  decide  the  question  cf 
a  standard  type  of  freight  brake.  During  the  first  year  of 
these  tests  the  committee  of  the  association  declared  that  it 
would  be  dangerous  to  use  any  of  the  systems  offered  for 
trial,  and  predicted  that  the  only  safe  brake  for  long  trains 
was  one  that  was  set  in  action  by  electricity;  in  fact,  the 
Westinghouse  Company  had  to  resort  to  electricity  to  com- 
plete their  tests  that  year  with  credit.  The  refusal  of  the 
committee  to  sanction  the  use  of  any  of  the  then  existing 
brake  systems  on  freight  trains  was  due  entirely  to  the  slow 
action  of  those  systems,  in  case  of  necessity  for  an  emergency 
stop,  the  most  prononuced  result  of  slow  action  being  a 
serious  and  damaging  shock  to  cars  and  lading.  Most  of  the 
competitors  came  to  the  conclusion  that  long  trains,  regard- 
less of  the  speed,  required  such  rapid  action  of  brakes 
throughout  their  entire  length  that  air  was  loo  sluggish  and 
electricity  must  be  used. 

Electro-pneumatic  brakes  wore  made  and  tried,  and  for 
the  time  being  purely  pneumatic  brakes  were  dropped  Irom 
consideration  by   most  people.     All   know   tiie  repugnance 


which  existed  at  that  time  in  the  minds  of  railway  men  to 
the  use  of  electrical  devices  for  railroad  trains,  and  this 
illustratioiT  will  show  that  the  great  need  for  rapid  action 
of  the  brake  on  long  trains  was  appreciated.  But  Mr. 
Westinghouse  was  not  dismayed,  his  experiments  having 
indicated  that  waves  of  air  within  the  brake  pipe  could  be 
created  and  made  to  travel  as  rapidly  as  sound,  namely, 
1,100  feet  a  second,  in  addition  made  to  do  useful  work, 
and  he  finally  succeeded  with  the  perfection  of  what  is  popu- 
larly known  as  the  quick-action  triple  valve,  in  making  each 
brake  in, the  train  assist  in  applying  the  succeeding  brake,  just 
as  in  the  case  of  a  row  of  bricks  standing  on  their  end,  and 
close  together,  the  falling  of  one  brick  results  in  knocking 
down  the  next  in  the  row.  The  resulting  action  was  not 
equal  in  quickness  of  application  to  the  electro-pneumatic 
brake,  but  it  brought  the  wholly  pneumatic  brake  just  within 
the  admissible  limits.  Thus  the  development  and  use  of  the 
electro-pneumatic  brake  received  a  serious  set-back  for  the 
time  being. 

As  early  as  1891  some  of  the  electricall\'-oi)erated  rail- 
ways considered  the  application  of  air  brakes  to  their  cars, 
and  the  Gennet  Air  Brake  Company  of  Chicago  was  the  first 
company  to  enter  this  field,  they  supplying  a  straight  air 
brake  with  a  single  cylinder,  double  acting  i)ump,  driven 
from  an  eccentric  inounted  on  one  of  the  car  axles. 

After  considerable  experience  with  the  axle-(lri\en  type 
of  compressors  they  gradually  gave  way  to  the  now  well- 
known  motor-driven  type  of  compressor,  because  of  difficulty 
in  maintenance  and  reduced  capacitj',  when  cars  were  operat- 
ing at  low  speeds  within  city  limits,  when  frequent  stops 
were  made,  and  air  consumption  the  heaviest. 

In  the  meantime  the  development  of  high-speed  inter- 
urban  railways  had  progressed  with  marvellous  rapidity,  par- 
ticularly in  the  States  of  Ohio  and  Indiana,  and  the  majority 
of  the  roads  adopted  the  highest  class  of  steam  railway  prac- 
tice in  the  construction  of  their  permanent  way. 

In  the  year  of  1904  three  million,  two  hundred  and  se\'- 
enty-live  thousand  inter-urban  passengers  were  carried  inlcj 
and  out  of  the  city  of  Indianapolis,  and  in  1910  the  number 
reached  five  million.  Civc  hundred  thousand.  In  order  to  sur- 
round the  travelling  public  with  the  necessary  factors  of 
safety,  the  straight  air  gave  way  to  the  automatic  brake,  but 
on  account  of  the  more  exacting  conditions  in  this  service  it 
was  found  that  the  ordinary  steam  roads'  automatic  brakes 
were  not  adaptable,  only  after  considerable  modification,  for 
not  only  must  they  perform  effectively  as  safety  appliances, 
but  they  have  become  an  indispensable  factor  in  profitable 
transportation,  although  this  necessity  has  been  compara- 
tively recently  identified,  and  differentiated  from  their  fmic- 
tion  as  safety  appliances. 

During  the  year  of  1897  there  occurred  one  of  the  most 
important  developments  in  connection  with  electric  railway 
operation,  Frank  J.  Sprague  having  conceived  the  idea  of  re- 
mote control  of  all  motors  under  a  train  of  motor  cars,  and 
in  so  doing  prepared  the  way  for  the  wonderful  results  (in 
the  way  of  handling  large  numbers  of  passengers)  since  ac- 
complished by  the  operation  of  motor  car  trains  in.  Chicago, 
Xew  York,  and  Boston. 

.\fter  giving  some  figures  showing  the  immense  develop- 
ment in  subway  traffic,  Mr.  Brown  proceeded:  The  length  of 
express  trains  had  been  increased  to  ten  cars  and  local  trains 
to  eight  cars,  and  it  was  at  this  point  that  electricity  came 
into  its  own,  as  an  actuating  medium,  in  connection  with  the 
operation  of  train  brakes.  By  the  use  of  electricity  con- 
trolled 1)>-  the  motor  man,  in  conjunction  with  his  rc.gular 
Iirake  \al\e,  for  energizing  magnet  valves,  which  in  turn 
admits  and  exhausts  coniprcssed  air  from  brake  cylinders 
under  each  car,  the  time  of  ordinary  station  stops  was  re- 
duced one-half  and  emergency  stops  from  speeds  of  fortv 
niile-~  an  hmn-  reduced  from  six  hundred  and  lill\  lo  three 
tConchnleil  im  paco  ;i6) 
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Toronto    Electrical   Contractors'  Association 
Constitution  and  By-Laws.  Committee 
Now  Arranging  Date  of  Meeting 
for   Election   of  Officers 
CONSTITUTION 

ARTICLE  1 

This  Association  sliall  be  called  the  Tfjronto  Electrical 
Contractors'  Association. 

ARTICLE  2 

The  objects  for  which  this  Association  is  formed  are 
to  foster  trade  among  the  electrical  contractors;  to  reform 
abuses  and  to  secure  freedom  from  any  unlawful  ami  unjust 
exactions;  to  settle  difTerences  l)et\veen  its  iiiemliers;  to 
promote  more  enlarged,  friendly,  and  social  intercourse  be- 
tween its  members;  and  to  diffuse  accurate  and  relial)le  in- 
formation aiuong  its  members  as  to  the  standing  of  mer- 
chants, builders,  and  others  engagetl  in  the  erecting  of  build- 
ings or  the  furnishing  of  electric  materials  llierelor. 
ARTICLE  3 

The  officers  of  this  Association  shall  consist  of  a  Presi-, 
dent,  Vice-Presrdent,  Secretary-Treasurer,  and  an  Executive 
Committee  consisting  of  above  officers  and  two  additional 
members,  all  of  whom  shall  be  elected  at  the  annual  meeting. 
ARTICLE  4 

The  membership  of  this  Association  shall  consist  of  elec- 
trical contractors  as  defined  in  the  succeeding  paragraph. 

The  term  "Electrical  Contractor"  shall  include  all  per- 
sons, firms,  or  corporations  carrying  on  the  business  of  in- 
stalling electrical  apparatus  for  incandescent  and  arc  lighting, 
and  the  installation  of  all  electrical  machinery,  wiring,  and 
switchboard  construction  used  by  or  in  connection  with 
electric  lighting,  hpating,  and  power  services,  and  other 
branches  of  electrical  work,  including  the  retailing  of  elec- 
trical sui)plies,  such  forming  the  principal  and  fundamental 
pf.irtiou  (jf  their  business. 

;V11  applications  shall  be  passed  upon  liy  the  Executive 
C'ommittee. 

Each -member  present  at  any  meetin.g  shall  be  entitled 
to  one  vote. 

ARTICLE  5 

(1)  The  officers  of  this  .Association  shall  be  elected  by 
a  ballot  at  the  annual  meeting  in  May  of  each  year. 

The  term  of  ['resident,  \'ice-rresident,  Secretary- 
Treasurer,  and  two  oth.er  members  of  the  Executive  Com- 
mittee shall  be  one  year,  or  until  their  successors  are  elected. 

(.1)  The  ]-'residcnt  shall  appoint  two  members  to  act  as 
Tellers  at  the  election. 

ARTICLE  6 

.\ny  vacancy  that  may  occur  among  tlu-  officers  ^hall  be 
filled  f<ir  the  uuex])ired  term  at  the  ne.xl  uu'eting  of  the  .Asso- 
ciation  by  l)allot. 

ARTICLE  7 

I  1  )  .Apijlicants  foi-  nuMnIx  i  sliip  sh;ill  bi'  recpiired  lo  have 
been  in  luisiness  for  at  least  nnc  \e;Lr,  and  to  carry  a  stock 


of  material  suitable  for  the  conduct  of  their  business,  unless 
such  requirements  are  waived  by  a  vote  of  the  Association. 

C.l)  No  electrical  contractor  who  is  a  member  of  any 
electrical  jobbers'  association,  or  is  a  jobber,  shall  be  eligible 
to  membership  in  this  Association.  Any  member  of  this 
Vssociation  joining  any  electrical  jobbers'  association,  or 
entering  into  the  business  of  a  jol.iber,  shall,  by  such  action, 
terminate  his  membership  in  this  Association. 

(;))  Members  who  change  the  character  of  their  busi- 
ness, so  that  they  cease  to  fulfil  the  requirements  of  Article  4 
of  the  Constitution,  shall  be  dropped  from  the  roll,  pro- 
\ide(l  the  facts  are  established  to  the  satisfaction  of  the 
Association. 

ARTICLE  8 

(  I  )  Conditions  and  amendments  to  the  Constitution  must 
be  sulimitted  in  writing  to  the  Secretary,  who  must  then  mail 
copies  of  the  same  to  each  member.  This  must  be  done  at 
least  one  week  before  the  meeting  of  this  Association  is  to 
l)e  held. 

i:2)  All  conditions  and  amendments  to  the  Constitution 
must  lie  carried  by  a  two-thirds  vote  of  the  members  present. 

BY-LAWS 

ARTICLE  1 

The  regular  meetings  of  the  Association  shall  be  held 
monthly  on  the  night  most  convenient  as  determined  by  the 
Organization  Committee,  and  at  8  p.m.  Special  meetings 
must  be  called  Ijy  the  President  at  the  written  request  of 
three  members.  The  place  and  hour  shall  be  given  by  the 
Secretary  in  liis  notice  to  members  previous  to  the  meeting. 
ARTICLE  2 

After  the  meeting  has  been  called  to  order,  by  the  pre- 
siding officer,  the  following  order  of  business  will  be  ob- 
served:— 

1  .     Calling  of  the  roll. 

2.     Reading  the  minutes  of  the  previous  meeting. 

:! .     Communications  and  bills. 

4.     I'rojjosals  for  membership. 

.-1.     Election  of  new  members. 

(i.     Rejiorts  of  officers. 

Reports  of  committees,  and  action  thereon. 

H.     Collection  of  dues  and  fines. 

!).     Miscellaneous  business. 
]().     Election  of  officers. 
1 1  .     Suggestions  by  members. 
Adjournment. 

The  proceedings'  of  the  meetings  shall  be  conducted  in 
accordance  with  Cushing's  Parliamentary  Rules. 

ARTICLE  3 

Duties  (jf  the  President  shall  be  to  preside  at  all  meet- 
ings of  the  .Association  and  to  direct  that  all  the  minutes  of 
all  meetings  and  all  reports  of  Committees  be  read;  and, 
with  the  consent  of  the  Executive  Committee,  to  appoint 
spcjciai  committees. 

'  ARTICLE  4 

1  Tile  \  ice- President,  in  the  absence  of  the  President,  shall 
haVe  the  same  power  and  authority  (hat  the  President  pos- 
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sesscs  when  present;  and  in  case  bolli  the  President  and 
\'ice-Presidcnt  arc  absent,  the  members  assembled  at  any 
meeting  may  elect  a  president  pre)  tem. 

ARTICLE  5 

IXities  of  the  Secretary-Treasurer  shall  •  be  to  keep  a 
correct  journal  of  all  proceedings;  to  present  for  considera- 
tion all  communications  which  may  be  received;  to  read  such 
reports  and  records  a^  ma>'  l)e  ordered  by  the  I'resident;  to 
collect  all  (lues,  lines,  assessments,  and  contrilmtions,  .giv- 
ing receipts  for  the  same;  to  take  charge  of  all  lunds  of  the 
Association,  and  to  dispose  of  the  same  as  the  Ass(jciation 
may  direct;  to  pay  bills  against  the  Association  when  pro- 
perly vouchercd  and  countersigned  by  the  I'resident;  to  keep 
accurate  acccjunts  subject  at  all  times  to  investigation  by  the 
Ass(jciation,  and  to  make  a  written  statement  of  all  receipts 
and  disbursements  at  each  Annual  Meeting. 

The  Secretar3--Treasurer  shall  furnish  a  bond  of  ouv 
thousand  dollars  ($],()00.00)  for  the  faithful  performance  of 
his  duties,  the  cost  of  such  bond  to  be  paid  l)y  the  Associa- 
tion. 

ARTICLE  6 

(1)  The  Auditing  Committee  shall  consist  of  two  mem- 
bers, elected  at  the  Annual  Meeting,  who  shall  examine  the 
books  of  the  Secretary-Treasurer  for  the  ensuing  year. 

(2)  Their  term  of  office  shall  be  one  year,  or  until  their 
successors  are  elected. 

(3)  It  shall  be  their  duty  to  present  a  written  report 
of  the  results  of  their  examination  to  the  Annual  Meeting 
of  the  Association. 

ARTICLE  7 

.Ml  officers  of  the  Association  shall  serve  without  salar}'. 
ARTICLE  8 

The  membership  fee  shall  be  $25.00  and  shall  accompany 
the  application,  "and  the  annual  dues  shall  be  $1.5.00  per  year 
for  each  member,  and  shall  be  payable  in  advance  on  or  be- 
fore the  date  of  the  Annual  Meeting.  The  fiscal  year  shall 
1)*  from  May  1st  to  April  30th  inclusive. 

Applicants  shall  pay  the  annual  dues  of  $  I  .VOO, 'but  after 
August  1st  applicants  shall  pay  for  the  remainder  of  the 
fiscal  year  at  the  rate  of  $1.50  per  month.  'J"he  membership 
fee  shall  be  $15.00  on  applications  to  July  1st,  1917. 

ARTICLE  9 

No  member  having  an  unsettled  account  standing  against 
him  on  the  books  of  the  Association  for  sixty  days,  shall 
have  any  vote  or  other  privilege  of  membership,  until  the 
account  is  settled,  and  any  such  member  may  be  dropped 
from  the  roll  by  a  majority  vote  of  the  members  of  the 
meeting. 

ARTICLE  10 

Three  or  more  meml^ers  shall  constitute  a  quorum  for 
the  transaction  of  any  and  all  business  at  any  regular  or 
special  meeting  of  this  Association. 

Members  may  vote  in  person  only. 

ARTICLE  11 

(1)  If  any  member  is  charged  with  N'iolating  any  article 
of  this  Constitution  and  By-laws  as  far  as  printed,  or  such 
as  may  be  hereafter  added,  his  case  shall  be  submitted  to  a 
regular  or  called  meeting,  and  if  he  is  found  guilty,  he  shall 
be  fined  or  expelled  by  a  majority  vote  of  the  members  pre- 
sent in  said  meeting. 

(2)  The  members  shall,  however,  have  the  ri.ght  to  an 
appeal  to  tlie  next  meeting  of  the  Association,  and  the  said 
question  shall  be  finally  decided  by  a  majority  vote  of  the 
members  present. 

ARTICLE  12 

These  by-laws  can  only  be  amended  in  the  same  man- 


ner as  heretofore  prescribed  for  amendments  l(j  Constitu- 
tion; but  any  part  of  the  same  may,  for  a  particular  pur- 
pose, be  suspended  for  tiie  time  being  by  unaniinous  consent 
of  the  members  present  at  the  meeting. 

ARTICLE  13 

It  shall  be  the  duty  of  the  Executive  Committee  to  take 
charge  of  the  affairs  of  the  Association  not  otherwise  ])ro- 
vided  for. 


Where  Electricity  Can  Be  Used  on  the  Farm 

Farmers  are  constantly  hearing  of  the  advantages  of 
electricity  on  the  farm,  what  it  will  do  for  them  and  its 
wide  application.  Some  of  this  has  been  rather  vague,  and 
the  Society  for  Electrical  Development  has  prepared  a  list 
of  some  104  applications  appended  here.  Of  course,  every 
farm  will  not  find  it  economical  to  install  all  the  equipment 
listed,  but  every  farm  will  find  profitable  use  for  some  of  it. 
Some  of  tile  applications  can  be  handled  best  by  a  com- 
munity of  interests;  for  instance,  electric  threshing  and  har- 
vesting machinery;  hulling  machinery;  oil  concentrating 
plants;  hay  balers,  etc.  High  priced  machinery  used  only 
for  short  periods  during  the  year  is  applicable  to  this  com- 
munity treatment: 

Where  Electricity  Can  be  Used  on  the  Farm 

(Jat  Crushers 
Alfalfa  Mills 
Horse  Groomers 
Horse  Clippers 
Hay  Cutters 
Clover  Cutters 
Corn  Shellers 
Ensilage  Cutters 
Corn  Crackers 
Branding  Irons 
Currying  Machines 
Feed  Grinders 
Flailing  Machines 
Livestock  Food  Warmers 
Sheep  Shears 
Threshers 
Grain  Graders 
Root  Cutters 
Bone  Grinders 
Hay  Hoists 
Clover  Hullers 
Rice  Threshers 
Pea  and  Bean  Hullers 
Gas-Electric  Harvesters 
Hay  Balers 

Portable  Motors  for  running- 
Threshers 
Fanning  Mills 
(jrain  Elevators 
Huskers  and  Shredders 
Grain   Drying  Machines 
Binder  Motors 
Wheat  and  Corn  Grinders 
Milking  Machines 
Sterilizing  Milk 
Refrigeration 
Churns 

Cream  Separators 
Butter  Workers 
Butter  Cutting-Printing 
Milk  Cooling  and  Circulalin.u 

Pumps 
Milk  Clarifiers 
Cream  Ripeners 
Milk  Mixers 
Butter  Tampers 
Milk  Shakers 
t  urd  Grinders 
Cassin  Grinders 
Pasteurizers 
Bottle  Cleaners 
Bottle  Fillers 
Concrete  Mixers 
Cider  Mills 


Cider  Presses 
Sprayin.g  Machines 
Wood  Splitters 
Auto  Trucks 
lncui)ators 
Hoovers 
Telephones 
Electric  Bells 
Ice  Cutlers 
Fire  Alarms 
Electric  \'ehicles 
Electro  Cultures 
Water  Supply 
Pumping 
\\  ater  Sterilizers 
Fnn't  Presses 
Blasting  A'lagnctos 
Lighting 

Interior  Telephones 

\  ulcanizers 

Pocket  Flash  Lights 

Ice  Breakers 

Grindstones 

Emery  Wheels 

Wooclsaws 

Forge  Blowers 

Drop  Hammers 

Soldering  Irons 

Glue  Pots 

Cord  Wood  Saws 

Egg  Testers 

Burglar  .Alarms 

Bell  Ringing  Transformers 

Devices  for  Killing  Insects 

Machine  Tools 

Molasses  Heaters 

X  acuum  Cleaners 

Portable  Lamps  to  attract 

1  nsects. 
Toasters 
Hot  Plates 
Grills 

Percolators  (Coflfee) 

Irons 

Ranges 

Toilette  .\rticles 
Water  Heaters 
Fans 

Egg  Boilers 
Heating  Pads 
Dish  \Vashers 
Washin.i;-  Machines 
t'urling  Irons 
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What  is  New  in  Electrical  Equipment 


Special  Aligning  Plate 

When  installing  flush  plug  receptacles  it  has  been  the 
general  practice  to  use  the  brass  flush  plate  as  a  medium  to 
bring  the  receptacle  itself  into  alignment  with  the  surround- 
ing trim.  If  after  attaching  tlie  flush  plate  it  was  found  that 
the  receptacle  was  out  of  line  it  was  then  necessary  to  re- 
move the  plate  and  adjust  the  receptacle.  Long  standing- 
objections  have  been   raised   to   this   round   about  method 


necessary  lo  properly  alij.;n  receptacles,  and  the  Harvey 
Huljbell,  Inc.,  have  now  l)rought  out  a  receptacle  of  the 
Hubbell  standard  interchangealjle  type  equipped  with  a  spe- 
cial aligning  plate  of  novel  design.  The  use  of  this  com- 
bination makes  it  possible  to  se'cure  positive  alignment  before 
attaching  the  brass  flush  plate.  Kliptical  slots  in  the  align- 
ing plate,  through  which  the  scrcM's  pass  to  the  outlet  box, 
allow  free  movement  for  aligning  and  adjusting  to  wall  vari- 
ations. This  i)late  overhangs  the  edges  of  the  outlet  box 
and  lits  flat  against  the  wall,  as  illustrated  in  the  figure, 
giving  greater  security  to  the  receptacle  and  increased  rigidity 
to  the  struck-up  flush  plate.  An  added  feature,  the  value  of 
which  will  be  recognized  by  all  contractors  handling  large 
building  operations,  is  the  protection  froni  dust  and  dirt  this 
aligning  jdate  afTords  the  oullct  Ixjx  and  receptacle  plate 
while  the  building  is  under  construction. 


Addition  to  Factory  of  Electrical  Concern 

in  jjrcparation  for  the  jjrosperous  times  which  tlie  com- 
pany anticipates  will  prevail  after  the  close  of  the  war,  the 
.Standard  Underground  (.'able  Company  of  Canada,  Limited, 
is  making  an  addition  to  its  factory  Tit  Hamilton,  Out.,  which 
when  completed  and  equipped  with  the  necessary  machinery 
will  represent  :in  investment  of  $.'>(», 0()().  The  illustration 
.allows  in  the  forrgiiiuiiii  this  addilinn  willi  a  portion  of  llic 


former  factor}'  in  the  background  to  the  right,  the  new  part 
extending  about  to  the  point  where  the  car  is  to  be  seen 
standing  on  the  switch.  The  new  s.tructure  consists  of  one 
store3^  with  basement  built,  built  of  brick  and  concrete,  and 
is  135  by  120  feet  in  dimension,  which  gives  a  total  increase 
in  floor  space  of  30,000  square  feet.  Tt  is  most  modern  in 
type  and  equipped  to  secure  the  lighting,  heating,  and  ventila- 
tion necessary  to  the  best  working  conditions.  Ample  fire 
protection  apparatus  is  also  provided  for,  which  includes  a 
complete  automatic  sprinkler  system.  The  architects  are 
Prack  &  Perrine,  of  Hamilton. 

The  new  building  will  be  devoted  exclusively  to  the  uses 
of  the  wire-drawing  department,  and,  in  addition  to  housing 
the  former  equipment,  will  contain  material  additions  of  new 
machinery  of  the  latest  design  capable  of  drawing  wires  rang- 
ing in  size  from  No.  40  B.  and  S.  gauge,  which  is  about  the 
thickness  of  a  hair,  to  the  largest  size  of  trolley  wire;  also 
machines  for  grooving  trolley  wire  and  for  rolling  flats  and 
squares  such  as  are  used  in  the  manufacture  of  magnet  wire. 
There  will  also  be  two  new  "Bright-annealin'g"  furnaces  fori 
annealing  or  softening  the  wire  after  it  has  been  drawn.  This 
addition  will  not  only  give  room  for  a  considerable  increase 
in  the  output  of  the  wire-drawing  department,  but  the  space 
released  will  allow  for  expansions  in  the  stranding  and 
cabling  departments. 

All  of  the  machinery  in  the  new  plant  will  be  electrically 
operated  by  three-phase  alternating  current  motors  of  550 
volts,  25  cycles,  the  current  being  furnished  by  the  Hamilton 
Hydro-Electric  Department  and  carried  from  the  overhead 
transmission  lines  to  the  transformers  on  the  company's  pro- 
perty by  underground  cables.  Power  is  now  taken  for  other 
uses  in  the  plant  from  the  Dominion  I'ower  and  Transmission 
Company. 

This  increase  in  the  manufacturing  capacity  of  a  plant 
erected  just  six  years  ago  and  still  modern  and  highly  efficient, 
considered  in  connection  with  the  excellent  rail  and  water 
shipping  facilities  af?orded  1)y  its  being  located  on  two  great 


Addition  to  factory  of  Standard  Underground  Cable  Co. 

railway  trunk  lines  and  on  the  shore  of  Lake  Ontario  puts  the 
Standard  company  in  a  splendid  position  to  meet  promptly 
the  electric  wire  and  cable  requirements  of  its  customers,  both 
domestic  and  foreign. 


The  town  council  of  Watford,  Out.,  have  purchased  a 
site  and  plans  will  be  prepared  for  a  transformer  station  to 
ciisi  ii;:j,()oo. 


May  1,  1'J17 
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Radieye  Attachment  Indicates  Switches 

One  of  the  latest  contributions  of  science  to  the  conveni- 
ence of  householders  is  the  "Radieye"  attachment  for  pull 
socket  chains  flush  plates  manufactured  hy  the  Canadian 
General  Electric  Copi])any.  Fliis  atlacliment  instantly  lo- 
cates switches  in  dark  room  I13'  means  oi  luminous  rays 
emitted  from  it.  The  himinaiit  is  clainud  to  be  a  composi- 
tion containin.!:;-  radium.  This  guarantees  that  the  light  is 
pernianent,  as  radium  retains  its  active  properties  for  Iilui- 
(Ireds  of  years.     The  hiiiiiiiDUs  body  is  protected  by  glass 


Fig.  1.  Fig_.  2.  Fig.  3. 

and  the  attachment  itself  has  a  brass  body,  which  affords 
additional  protection. 

If  used  with  a  pull  chain  attachment,  the  "Radieye"  de- 
vice, Fig.  3,  is  substituted  for  the  usual  ball  at  the  end  of 
the  chain.  When  used  with  a  flush  plate  switch  the  "Radi- 
eye" device,  Fig.  3,  is  substituted  for  one  of  the  screws  which 
attach  the  plate  to  the  wall. 


Bus  Type  Disconnecting  Switches. 

-As  central  station  capacities  increase,  additional  precau- 
tions must  be  taken  to  guard  against  accidents  which  will 
cause  complete  shutdowns.  A  practice  rapidly  growing  in 
favor  is  to  place  disconnecting  switches  in  series  with  the 
bus  bar  side  of  high  tension  oil  circuit  breakers  or  switches 


Bus  type  di.sconnecting  swiUh,  VXO  volts. 

SO  that  when  it  liecomes  necessary  to  adjust  or  inspect  tlie 
iireaker  mechanism  this  c;in  lie  accomplished  without  danger 
to  the  operator.  Another  useful  feature  is  that,  should  the  oil 
breaker  prove  defective  or  develop  short-circuits  within  itself, 
the  trouble  can  be  localized  by  opening  the  disconnecting 
switches.  The  switch  illustrated  is  made  by  the  Delta-Star 
lllectric  Company,  Chicago,  111.,  and  designed  to  clamp  or 


UKjunt  directly  un  the  l)us,  thus  securing  a  high  space  factor. 
The  adjustable  contact  and  holding  clamp  enables  the  switch 
to  be  so  located  that  a  short  run  is  secured  to  the  oil  switch 
terminal. 


Westinghouse  Direct  Current  Overload  Relay 

The  relay  illustrated  has  been  developed  by  the  West- 
inghouse Electric  &  Manufacturing  Company,  of  Hast  Pitts- 
burgh, Pa.,  to  give  overload  protection  on  direct  (turrent 
circuits.  It  is  jiarticulariy  applicable  for  use  in  connection 
with  tliree-wire  generators  liaving  but  four  cables  running 
to  the  switchboard,  as  by  connecting  the  control  coil  of  the 
relay  to  ammeter  shunts,  the  circuit  breakers  can  be  mounted 
on  the  switchboard,  yet  controlled  by  the  actual  armature 
current  as  required  liy  the  Fire  Underwriters.  Without  the 
relay  the  circuit  breaker  must  be  inserted  in  the  circuit  at 


the  position  of  the  ammeter  shunt.  This  would  require  either 
that  the  circuit  breaker  be  mounted  at  the  generator,  away 
from  the  switchboard,  or  that  an  extra  pair  of  leads  be  run 
from  the  generator  to  the  switchboard. 


Electric  Drill  with  Special  Control 

A  special  control  which  is  designed  to  prevent  the  break- 
age of  small  drills  when  operating  the  close-corner  electric 
drill  is  shown  in  the  accompanying  illustration.  The  oper- 
ating scheme  is  similar  to  that  of  an  automatic  pistol,  one 
finger  doing  the  work.    The  grip  need  not  be  released  to  turn 


the  switch  or  push  in  or  pvdl  out  the  handle  at  the  moment 
the  drill  breaks  through.  The  housings  are  cast  from  ;in 
aluminum  allny  ha\'ing  a  liigh  tensile  strength  and  resistance 
to  distortion.  The  chuck  is  strong  and  rigid  in  design.  The 
motor  is  of  special  design,  and  made  l>y  the  Kobhins  \: 
Myers  Company.  The  conimutator  and  brushes  arc  readily 
accessible  by  removing  four  screws,  which  enables  the  top 
to  be  slipped  off.  This  cover  does  not  carry  the  armature 
shaft  bearing.  This  hearing  and  brushes  are  carried  by  an 
inner   spider,   which    is   jirotected    from   external   injnr_\-  or 
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strains,  tending  to  bind  tlie  bearing-.  Fnrtlicrniorc,  this  con- 
strnction  allows  the  drill  to  be  run  while  the  cover  is  re- 
moved for  inspection  of  the  lirushes  and  commutator,  which 
is  a  great  practical  advantage  to  the  upkeep  of  the  tool. 
The  Northern  Electric  Company  is  the  exclusive  Canadian 
distributor  of  this  outfit. 


Contractors'  Helps 

The  Society  for  Electrical  Development  have  issued  a 
very  interesting  bookkt  which  contains  a  series  of  selected 
newspaper  advertisements,  illustrations,  circular  letters  and 
lantern  slides  which  can  be  used  most  effectively  by  central 
stations  and  contractors  in  securing  the  wiring  of  old  houses. 
The  Society  has  left  nothing  undone  in  this  respect  to  pre- 
pare attractive  ads  that  will  bring  in  business.  They  are 
designed  to  sell  not  only  electric  lighting,  but  also  electric 
service — the  idea  of  how  much  better  the  electric  way  is 
than  the  ordinary  way.  These  ads  are  designed  to  plow  the 
field,  so  to  speak,  to  put  people  in  a  receptive  mood  for  your 
salesmen — to  get  people  into  the  habit  of  saying,  "I  never 
thought  of  that."  The  l)ooklet  contains  some  very  excellent 
selling  arguments. 


The  Mica  Company  of  Canada,  Limited,  advise  that  the 
growth  of  their  business  has  necessitated  the  transfer  of 
their  executive  offices  from  Montreal  to  Hull.  The  future 
address  will  be  P.  O.  Box  l.'iO,  Hull,  Que. 


1  iydro-Eleclric  Radiation,  Ltd.,  announce  that  the\'  will 
in  future  l)e  known  as  Electric  Steam  Radiation,  Ltd.  The 
address  remains  the  same — 2\  Richmond  Street  West,  To- 
ronto. 


Personal 

Mr.  A.  M.  Tirbutt,  on  April  11th,  read  a  paper  on  "Elec- 
tric Furnaces,"  liefore  the  Electrical  Section  of  the  Manitoba 
Branch  of  the  Canadian  Society  of  Civil  Engineers. 

Mr.  H.  Baron,  who  has  been  electrical  superintendent  at 
.Stettler  for  the  past  two  years,  has  l>een  appointed  chief 
engineer  for  the  town  of  Camrose,  and  assumed  his  new 
duties  there  about  the  20th  of  April. 

Mr.  Frank  Kennedy,  who  has  been  assistant  manager  of 
the  Toronto  office  of  the  Bell  Telephone  Company,  has  been 
appointed  Toronto  manager  following  Mr.  f-Cenneth  R.  Duns- 
tan,  who  is  taking  charge  of  the  Ontario  division. 

Mr.  F.  C.  Thorns  has  resigned  as  superintendent  of  the 
Canadian  Tungsten  I^amp  Company,  to  be  reassociated  with 
the  Westinghnusc  f.amp  Company,  at  Bloomfield,  .\'ew  Jer- 
sey. Mr,  Thoms  is  succeeded  liy  Mr.  1).  A.  .Sprinthal,  for- 
merly of  liryan-Marsh  Company,  who  has  had  extended  ex- 
perience in  lamp  manufa.cture. 

Mr.  W.  S.  Rugg,  formerly  district  manager  of  the  .\ew 
York  office  of  the  VVestinghouse  Electric  and  Manufacturing 
Company,  succeeds  Mr.  C.  S.  Cook  as  manager  of  the  railway 
department,  with  headquarters  at  East  Pittsburg.  Mr.  K.  1). 
Kilburn,  manager  of  the  power  department  of  the  X'evv  ^'ork 
office  of  the  company,  has  been  appointed  to  succeed  Mr. 
Rugg.    Mr.  E.  1'.  Dillon  succeeds  Mr.  Kilburn. 

Mr.  Sydney  F.  Ricketts,  .\.M.I.E.E.,  has  joined  the  staff 
of  the  Canadian  Ceneral  l^lectric  Cf)mi)any,  Toronto  office. 
He  was  with  the  Ross  i^ifle  Com|)any  until  the  government 
took  over  the  factory,  and  has  also  had  a  very  interesting 
engineering  career  in  bjiglaiid,  China  and  Canada.  Mr. 
Ricketts  was  a  Finsbury  College  student  under  I'rof.  Silvanns 
Thompson,  and  was  engaged  in  traction  work  for  some  years 
in  London.  He  spent  eight  years  in  electrical  engineering 
in  China  and  has  been  in  Canadian  professional  life  for  the 
last  six  years. 


Trade  Publications 

C.G.E.  Publications — Electricity  in  rubber  mills,  bulletin 
No.  48023;  Miners'  Electric  Lamps,  bulletin  No.  43702. 

Out-door  Sub-stations — Bulletin  No.  30,  completely  illus- 
trating and  descril)ing  high  tension  outdoor  sub-stations  and 
equipment,  manufactured  by  the  Delta  Star  Electric  Com- 
pany, Chicago. 

Wiring  Devices — Catalogue  No.  14,  issued  by  the  George 
Cutter  Company,  South  Bend,  Ind.,  illustrating  and  describ- 
ing in  detail  this  company's  complete  line  of  electrical  light- 
in.g  and  wiring  devices. 

C.  G.  E.  Publications — Holophane  Decolite — price  list  of 
date  December  4,  1916;  Holophane  Reflectors  and  Fittings — 
])amphlet  containing  various  charts  and  tables  relative  to  the 
use  of  this  equipment. 

R  &  M  Breeze — The  Robl^ins  &  Myers  Company,  Spring- 
field, Ohio,  have  issued  the  initial  number  of  the  R  &  M 
Breeze  whfch  is  to  be  the  official  factory  organ  of  that  coni- 
jiany  and  will  be  pulalished  twice  a  month. 

Semi-Indirect  Holder — Bulletin  No.  100,  hy  the  Mac- 
Beth  Evans  Glass  Company,  describing  a  recently  invented 
semi-indirect  bowl  holder,  wliich  makes  it  possible  to  trans- 
form the  ordinary  direct  lighting  fixture,  in  which  the  lamps 
are  suspended  vertically,  into  an  attractive  fixture  v.'ith  indi- 
vidual semi-indirect  lights. 

Metal  Moulding — The  National  Metal  Molding  Company 
have  issued  a  number  of  new  bulletins,  including  No.  ],'51  on 
non-metallic  flexible  conduit;  No.  50  on  rigid  steel  conduit 
and  No.  350  on  locknuts  and  bushings.  These  bulletins  are 
well  illustrated  and  contain  a  quantity  of  useful  information 
regarding  the  company's  products.  It  is  noticeable  that 
each  of  these  bulletins  is  bound  in  a  correspondence  folder, 
properly  indexed  for  filing  either  according  to  the  material 
or  the  name  of  the  manufacturer,  and  of  a  size  to  fit  stand- 
ard, vertical  letter  files.  The  company  have  inaugurated  this 
innovation  as  the  filing  of  catalogues  has  always  been  a  con- 
siderable problem. 


Continuous  Brake  Power  and  Its  Application 
to  Electric  Railway  Trains 

(Concluded  from  page  31.) 

hundred  and  fifty  feet,  which  permitted  the  shortening  of 
signal  spacing,  the  result  of  these  improvements  being  that  the 
capacity  of  the  subway  was  increased  considerably. 

The  experience  of  the  brake  manufacturer  in  this  field  lias 
shown  that  on  account  of  the  nicety  and  qiu'ckness  of  elec- 
trical control  of  air-operated  train  brakes  motormen  do  things 
which  could  not  possibly  be  attempted  with  the  types 
of  purely  pneumatic  brakes,  a  condition  that  at  once  sug- 
gests the  absolute  necessity  of  improving  and  incor]-)orating 
every  known  safeguard  in  the  pneumatic  side  of  the  brake, 
before  permitting  the  addition  of  electrical  features,  in  order 
to  uniformly  insure  the  smallest  possible  difference  in  length 
of  stop  between  what  can  l)e  accomplished  when  electrical 
features  are  in  use,  and  in  case  of  their  unexpected  failure  to 
act  at  some  critical  time  when  rcsiionsil)ility  for  1)rin,ging  the 
train  to  rest  would  then  (le\i)i\e  on  the  ])neumatic  portion  of 
the  brake  alnne. 

As  an  illustratidu  ol  wliat  has  been  accomplished  by  the 
modern  electro-pncumatir  lii-akc.  it  might  lie  stated  that  in 
some  l)reakaway  test  at  s])ecils  of  approximately  (>0  miles  an 
hour  a  steam  road  car  wei^hinL;  l2,"),oi)0  ])ounds  was  stopped 
in  1.").6  seconds,  the  de^  elleration  lieing  at  the  rate  of  3-)4 
miles  i)er  hour  per  second.  In  ijerforming  this  work  there 
was  exerted  a  retarding  force  of  approximately  325  pounds 
per  ton,  which  is  the  equivalent  of  about  1,275  li.p.,  or  a 
total  of  900  B.t.u's  per  second. 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
.vcore,  1-3,200  \-.  cable,  illustrated  a1)ove.  After  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto  Winnipeg  Regina       ^  Calgary  Vancouver 


Phillips  Factory 
at  Montreal 
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Current  News  and  Notes 


Aylmer,  Ont. 

A  l:y-law  was  sul^mitted  to  the  electors  of  Aylmer,  Ont., 
on  April  :!0,  asking-  authority  to  enter  into  an  agreement 
with  the  Hydro-electric  Power  Commission  of  Ontario. 

Brantford,  Ont. 

Tiie  Hydro-electric  Commission  of  Brantford,  Ont..  an- 
nounce a  reduction  in  li.ght  and  power  rates.  The  domestic 
charge  will  now  he  two  cents  per  kw.h.  in  place  of  two  and 
one-half;  commercial  -1^^,  in  place  of  5;  power  ].67  in  place 
of  1.0.  The  domestic  reduction  is  20  per  cent.,  commercial 
10  per  cent,  and  power  13  per  cent. 
Clinton,  Ont. 

.\  ten  per  cent,  reduction  is  announced  in  domestic  and 
commercial  lighting  at   Clinton,   Ont.,  which  is  served  by 
the  Hydro-electric  Power  Commission  of  Ontario. 
Greenfield  Park,  Que. 

With  one  exception,  all  the  contracts  for  materials  for  the 
street  and  house  lighting  system  of  Greenfield  Park,  P.Q., 
have  been  let.  The  area  to  be  covered  is  about  eight  miles, 
and  the  work  is  now  to  be  done  by  contract.  The  follow- 
ing are  the  contracts  let:  Sangamo  meters,  Northern  Elec- 
tric Company,  Montreal;  P'erranti  pole  type  transformers, 
Harland  Engineering  Company,  Montreal;  line  material. 
Northern  Electric  and  Canadian  General  Electric  Companies; 
Adams  Bagnall  constant  current  transformers.  Northern 
Electric;  Pemco  brackets,  A.  H.  Winter  Joyner,  Ltd.,  To- 
ronto; poles,  Harris  Tie  &  Timber  Company,  Ottawa. 
Hamilton,  Ont.~ 

A  reduction  to  commercial  light  and  power  users  in 
Hamilton,  Ont.,  has  been  granted  by  the  Ontario  Commis- 
sion. Power  customers  will  receive  a  20  per  cent,  reduction 
and  light  users  probably  15  per  cent. 

The  March  meeting  of  the  Hamilton  Cataract  Power, 
Light  &  Traction  Company  Section  of  the  N.E.L.A.  was  held 
on  Thursday,  the  22nd  of  March,  with  a  very  good  attend- 
ance. President  C.  H.  Fry  presided.  A  good  musical  pro- 
gramme was  rendered  and  cigars  were  passed  around.  A 
lecture,  illustrated  with  lantern  slides,  was  given  by  Mr. 
Geo.  D.  Richmond.  A  very  enjoyable  evening  was  spent 
by  all  present. 
London,  Ont. 

Tenders  will   be  called  shortly  for  an   addition   to  the 


300% 

STROnOERTHAH 

ACID  FLUX 


and    clean.'^   tlie   wire   or  metal 

without  biting-  the  surface.  Can't 

.start  corrosion  nor  reduce  capa- 
city of  the  wire.  That'.s 


'4  forms:  Stick,  paste, 
s.'ill'-,  .•jii'l  liqiiiil. 


Sample  for  your 
Dealer's  Name. 


Houston  &  Co.,  Ltd.,^"'"^^rNmpEG"'' 

22  College  Street,  Toronto. 
1825  Scarth  Street,  Regina. 

"In  i1k'  .Sodoiman'.s  game  .since  '0.'!." 


Horton  Street  sub-station  to  house  additional  transforming 
capacity. 

Montreal,  Que. 

The  Bell  Telephone  Company  have  established  an  Em- 
ployees' Benefit  Fund  to  provide  pensions,  accident  and  sick- 
ness benefits  and  benefits  to  dependents  of  deceased  em- 
plo3'ees. 

The  Howard  .Smith  Paper  Mills,  Ltd..  have  under  con- 
sideration the  installation  at  Crabtree  Mills,  P.Q.,  of  an  ad- 
ditional hydro-electric  unit.  This  includes  twin  horizontal 
water  wheels  of  11,000  h.p.  capacity,  180  r.p.m.,  working  un- 
der a  30-foot  head. 

In  connection  with  the  extensive  additions  to  the  steam 
.generating  plants  and  sub-stations  now  being  carried  out  by 
the  Montreal  Tramways  Company,  an  order  has  been  placed 
with  the  Canadian  General  Electric  Company,  for  a  steam 
turbo-generator  of  12,500  kw.  capacity  at  80  per  cent,  power 
factor,  to  be  installed  in  the  new  power  station  at  Hochelaga. 
This  is  to  be  delivered  in  April,  1918,  and  is  the  second  ma- 
chine of  this  capacity  ordered  by  the  Tramways  Company. 
The  programme  of  the  company  includes  new  sub-station, 
additional  equipment,  and  a  conduit  system  linking  up  the 
various  plants. 

Niagara  Falls,  Ont. 

Work  has  been  started  on  the  Chippewa-Queenston  power 
canal.  The  construction  of  a  double-track  railway  for  ma- 
terial transportation  will  begin  very  shortly. 

It  is  stated  that  nc.-jotiations  are  in  progress  between 
the  Ontario  Hydro-electric  Power  Commission  and  the  On- 
tario Power  Company  for  the  purchase  of  the  latter  com- 
pany's plant. 

Orillia,  Ont. 

According  to  a  report  of  the  Hydro-electric  Commission 
there  was  a  surplus  of  $40,256  on  the  Severn  system  for  the 
year  1910.  The  Wasdell  Falls  system  showed  a  gross  sur- 
plus over  operation  costs  of'$-l,569.  The  Eugenia  plant  oper- 
ated at  a  deficit  of  $12,120. 

Stettler,  Alta. 

The  electric  light  plant,  which  coi-nmenced  a  24-hour 
service  in  October,  1915,  as  an  experiment,  has  Ifow  estab- 
lished the  day  service  as  a  permanency.  The  output  for  1916 
was  173,334  kw.hrs.,  an  increase  of  over  44,000  kw.hrs.  i 
1915,  while  the  operating  costs  were  reduced  from  7.6  cent 
to  6.6  cents  per  kw.hr.  with  a  profit  of  .$3,560  on  the  operat 
ing  account,  and  the  town  is  contemplating  a  reduction  in 
the  lighting  rates  of  2  or  3  cents  per  kw.hr. 

Winnipeg,  Man. 

According  to  a  statement  recently  submitted  to  the  Win 
nipeg  board  of  control,  the  city's  hydro-electric  plant  had 
surplus  of  $158,763.89  at  the  end  of  February  on  income  ac^ 
count.  The  surplus  for  the  ten  months  of  the  fiscal  year  up 
to  that  date  was  $79,073.32.  The  total  revenue  for  the  month 
of  March  was  $92,925.43,  and  the  operating  expenses  $78,' 
147.94,  leaving  a  surplus  of  $14, 777.48  for  that  period. 

Woodstock,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario  are*' 
reducing  the  cost  of  power  delivered  at  Woodstock,  Ont., 
from  .$23  to  $21,  which  will  result  in  a  iiroportionatc  reduc 
lion  to  Woodstock  consumers. 
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''SPRACO''  COOLING  PONDS 

For  Condensers,  Cold  Storage  and  Refrigeration  Plants 

/ 


The  Sl'RACO  Cooling  System  is  the  simplest, 
most  economical,  and  efficient  device  in  existence  for 
cofiliiiL;-  w.iU  r  used  in  condensers,  water  jackets,  trans- 
foniicr^,  i.va|>i>ralors,  and  other  equipment  where  the 
con-^LTvation  of  the  water  supply  is  essential. 

SPRACO  SYSTEM  FOR  COOLING,  CONDENSING 
WATER,  ETC. 

The  hot  water  delivered  to  the  system  is  cooled  by 
sprayin,i4-  thrnu,i;li  specially  designed  nozzles,  producing 
a  hnelj-  divided  ^i)ray  at  lov.-  pressure.  The  cooling  is 
effeete-d  ]ty  e\-ap' iration,  radiation,  annd  convection,  the 
water  fallin-  inld  an  artificial  or  natural  pond,  suffi- 
ciently reduced  in  temperature,  to  permit  of  its  being 
used  over  again. 

Th  c  principal  advantages  of  a  spraj'  system  over 
a  cooling  tower  are:  T.ower  initial  and  maintenance 
cost;  greater  saving  in  jjower  required  for  operation; 
longer  life;  reduction  in  make-up  watei"  requirements, 
and  greater  flexibility. 

The  wide  experience  of  our  engineers  is  at  your 
service.. 


Spray  Engineering  Co.,  93  Federal  St.,  boston 

Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


The  High  Cost 
of  Machinery 
Maintenance 

can  be  reduced  75  per  cent, 
with  the  use  of 

L'Air  Liquide  Society 
OXY-ACETYLENE 
WELDING  and 
CUTTING  EQUIPMENT 

Broken  cylinder  easily  reclaimedjby  Oxy-Acetylene  Welding 

RECLAIM  BROKEN  CASTINGS  THE  APPLICATION  OF  THE  PROCESS 

Repair  broken  machinery —  in  your  plant  unlimited, 

at  a  fraction  of  the  cost  of  replacement.  The  investment  small.    The  saving  enormous. 

LET  US  PROVE  OURSELVES  BY  ACTUAL  DEMONSTRATION 

Investigation  costs  nothing. 

Be  protected  in  your  requirements  by  the  largest  Organization  of  its  kind  in  the  world.  Manu- 
facturing in  Canada  complete  Equipment  of  proven  unequalled  efficiency.  Supplies  and  Gases 
—every  requisite  for  the  Process.      LET   US   HEAR  FROM  YOU. 

LAIR   LIQUIDE  SOCIETY 

PIONEERS  OF  THE  PROCESS  FACTORIES  THE  WORLD  OVER 

TORONTO  MONTREAL  WINNIPEG 
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Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  'charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  montli  to  insure 
insertion  in  the  subsequent  issue. 


An  Exceptional  Opportunity 

FOR  S.M.K — .\  first  class  electrical  store  and 
llourisliing  business,  in  the  best  manufacturing 
and  fastest  growing  town  in  Canada,  with  a 
population  of  about  iJ.OOO.  The  only  electrical 
store  in  the  town.  \  golden  opportunity  for 
someone.  I.ong  established  and  enjoying  prac- 
tically the  entire  electrical  patronage  of  the 
-town.'  Good  reasons  for  selling.  Price  and  terms 
very  reasonable.  .\ct  nuickly  if  you  want  it. 
.\pply    to    r>o.\    ."iGO,    Electrical    News,  Toronto, 

but.  ^■'■^ 


POSITIONS  WANTED 


ELECTRICIAN  open  for  position,  manager 
Superintendent,    practical    experience.      T.ox  5( 
Electrical   News,   Toronto,  Out. 


9-9 


ERECTING  ENGINEER  Kket  i  ical  -  fitteen 
years'  experience.  Thoroughly  fannliar  with  sup- 
ervision of  industrial  and  power  plant  installation 
(hi.rh  ami  low  tension),  niainlenaiice  and  repairs. 
Good  executive  ability.  Would  consider  eom- 
mcreial  or  municipal  appointment.  l.ox  obb. 
Electrical   News,   Toronto,   Ont.  ■)  ■> 


Reporting  and  Avoiding  Accidents 

By  H.  F.  Russell 
Consolidated  Gas,  Electric  Light  and 
Power  Company,  of  Baltimore 

Let  us  consider  first  the  avoiding  of  ac- 
cidents. It  appears  to  me  that  the  slogan 
"Safety  First"  is  the  answer  to  the  prob- 
lem. To  get  men  to  consider  the  safety 
of  others  along  with  themselves  would 
help  materially  in  reducing  the  number 
of  accidents.  I  do  not  know  the  amount 
of  money  that  is  spent  by  our  company 
in  one  year  in  paying  the  sick  their  wages 
and  maintaining  doctors  for  their  care, 
and  the  c(jst  of  a  legal  department  to 
handle  damage  suits  caused  by  accidents 
that  might  have  been  avoided;  but,  nom 
what  I  have  observed  it  must  be  quite  a 
sum.  So  if  all  of  us  would  try  to  im- 
agine what  it  must  cost  in  dollars  and 
cents,  along  with  the  suffering  of  the 
unfortunate  employee,  I  am  sure  we 
could  reduce  this  "bugbear"  considerably. 

It  looks  very  bad  on  our  part  if  wc 
cannot  profit  by  what  has  been  said  on 
this  subject  so  many  times.  We  shouht 
not,  as  men,  have  lo  be  told  tins  so 
often,  and  I  doubt  very  much  if  the  de- 
partment enjoys  it  at  all.  So  let  us  all 
strive  to  reduce  the  number  of  accidents 
as  much  as  possil)le. 

How  is  this  to  be  done?  What  has 
caused  the  greatest  number  of  accidents? 
In  this  department  there  does  not  seem 
to  be  any  particular  form  of  accident  that 
stands  out  from  the  rest,  so  we  might 
take  a  general  survey  (>(  all  that  has 
come  under  our  notice. 

Starling  with  ladilcrs:  I'  xaiuim-  liic  lad- 
ders when  \'nn  (ii;i\v  lluiii  from  slock, 
and  ipptc  llu-  condition  tlicy  are  in,  re- 


porting same  if  nqt  safe;  also  report  a 
broken  ladder  when  you  return  it  from 
a  job.  Order  step-ladders  tall  enough  so 
that  you  do  not  have  to  stand  on  the 
top  step,  .or  pole  boxes  on  top  of  ladder, 
for  in  this  position  it  is  very  easy  to  lose 
your  balance  and  fall.  Right  here  it 
might  be  a  good  idea  to  suggest  that  the 
soliciting  department  have  ceiling  heights 
on  all  orders,  so  that  when  a  wireman 
orders  a  ladder  he  can  obtain  the  proper 
size.  As  it  is,  he  oftentimes  has  to  guess 
at  the  height  of  the  ceiling. 

Splinters  of  wood,  brass  and  iron  can- 
not be  passed  over  without  notice,  as  this 
may  lead  to  an  infected  hand  or  possibly 
blood  poisoning.  Remove  the  splinters 
if  you  can  with  a  good  clean  instrument 
and  cleanse  the  wound  with  a  good  .iiiti- 
septic,  then  report  it  to  the  office.  Tread- 
ing on  nails  is  oftentimes  serious,  especi- 
ally if  the  nail  is  rusty.  In  taking  up 
flooring  or  removing  boards  from  boxes, 
either  remove  nails  or  place  flooring  or 
boards  out  of  the  way."  Here  is  where 
we  can  look  out  for  the  safety  of  others. 
H  we  leave  boards  with  nails  in  them 
in  the  pathway,  some  one  in  the  house 
may  tread  upon  a  nail,  causing  them  to 
have  a  very  sore  foot,  and  possibly  more 
serious  complications.  A  suit  against  the 
company  would  follow,  the  customer  ob- 
taining damages,  and  all  this  could  have 
been  avoided  by  two  or  three  minutes  of 
work.  When  it:  is  necessary  to  take  up 
flooring  in  rooms  or  hallways,  caution 
those  walking  over  these  open  places,  as 
they  may  step  through,  and  perhaps  in- 
jure themselves  and  damage  the  ceiling 
in  the  room  below,  which  means  plaster- 
ing up  the  hole  in  the  ceiling  and  pos- 


PETRIE'S  LIST 

of  New  and  Used 

MOTORS 

for    Immadiate  Delivery 


No.  H.P.  Phase  Cycle  Volts 

Speed 

Maker 

1  75 

25 

550 

750 

Lancashire. 

1  IS 

.'{ 

GO 

550 

1150 

Union  Elec. 

\  15 

.'{ 

25 

550 

1400 

.T.  &  M. 

1  ri'A 

CO 

550 

1740 

Union  Elec. 

:? 

60 

550 

1700 

Lancashdne. 

1  TA 

3 

CO 

220 

1710 

Union  Elec. 

1  7'/. 

.s 

25 

550 

750 

Packard 

1  I'A 

."i 

25 

550 

1400 

Westg. 

''  Ti 

^ 

25 

550 

1400 

Lancashire. 

1  5 

3 

60 

200 

,S50 

Westg. 

1  5 

.•5 

25 

550 

I.WO 

T.angdon 

t  5 

25 

550 

1400 

Swedish 

1  .-! 

.■5 

25 

550 

1400 

C.  G.  E. 

1  2 

125 

104 

1875 

C.  G.  E. 

1  'A 

1 

25 

110 

1450 

Fisher 

Write 

Us  for 

Prices 

sibly  papering  tlie  entire  room. 

It  is  also  well  to  be  careful  of  your 
eyes  in  screwing  up  cleats  or  knobs,  as 
the  cleat  or  knob  is  liable  to  break  and 
a  piece  fly  in  your  eye. 

\\''e  should  also  have  great  respect  for 
moving  belts,  pulleys  and  shafting,  as 
they  can  cripple  you  up  very  badly,  when 
once  you  become  entangled  in  them. 

FOR  SALE 

MOTORS,  GENERATORS 

and  TRANSFORMERS 
IMMEDIATE  DELIVERY 

MOTORS 


No 

H.P.  Phase  Cycle  Volt 

R.P.M. 

Make 

1 

37  J4 

3 

60 

550 

900 

C.  G.  E. 

1 

75 

3 

60 

2200 

514 

Crocker 
Wheeler. 

1 

2 

3 

25 

550 

1500 

Westg. 

1 

150 

3 

25 

440 

300 

Westg. 

1 

75 

3 

25 

440 

375 

Westg. 

1 

400 

3 

60 

2200 

900 

Westg. 

1 

75 

3 

60 

2200 

900 

Fairbanks 

1 

35 

3 

60 

440 

900 

C.  G.  E. 

1 

20 

3 

60 

440 

900 

C.  G.  E. 

1 

15 

3 

60 

440 

900 

C.  G.  E. 

1 

15 

3 

60 

220 

1800 

Westg. 

1 

15 

3 

60. 

550 

900 

Westg. 

1 

10 

O 

60 

550 

1200 

Westg. 

2 

5 

60 

550 

1700 

Westg.  1 

1 

5 

3 

60 

550 

1200 

C.  G.  E.  J 

GENERATORS 

No 

K.V.A. 

Phase  Cycl 

e  Volt 

R.P.M.  Make 

1 

200 

3 

60 

2200 

600 

C.  G.  E. 

1 

175 

3 

60 

2200 

900 

C.  G.  E. 

1 

1.50 

60 

2200 

600 

C.  G.  E. 

1 

100 

3 

25 

2200 

750 

Westg. 

1 

70 

3 

25 

2200 

500 

Westg. 

1 

00 

3 

25 

2200 

300 

Westg. 

1 

100 

3 

60 

550 

900 

A-C-B. 

1 

75 

U 

60 

2200 

900 

Westg. 

(All  these  generators  are 

practically  new) 

GO  Cycle,  2200/110/220  Volt,  Transformers  in  all 
sizes  from  10  to  100  K.V.A. 

Write  for  particulars 

E.  A.  LOWRY, 
209  King  St.,  GUELPH,  ONT. 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG.,  ISKingSl.  W..  TORONTO 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PAIENI  LITIGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont. 


PHONI 

MAIN 
25S2 

RIDOUT  &  MAYBEE 

59  Yonge  Street 
TORONTO  -  CANADA 
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Quality  Its  Stamina 


Warner; 


Tlic  name  AA'at^ner  and 
its  synonym,  Quality;  the 
l)cst  and  liis^hcst  quality, 
is    behind  ex'ery 
Warner  motor. 


And  it  is  c|uality 
ljuilt  in  to  si\'e  re- 
sults. It  means 
strenjjth,  dependability, 
continuity  of  ser\ice — an 
honest  return  on  your  in- 
vestment. 

Not  best  l)ecause  it's 
well  i^ainted  or  aestheti- 
cally jdeasinf^'.  to  look  up- 
on, but  best  from  the 
standpoint  of  service  for 
years  to  come. 

Let  us  send  3'ou  Bul- 
letins 11013  and  11113. 

of  Canada  Limitcd-MontTeal 


Guardian  BlJg.,  Montreal. 


Traders  liank  Rldg.,  Toronto. 

421 


An 

Attractive 

Design 

for 

White- 
Way 

Lighting 


A.  H.  WINTER  JOYNER,  LIMITED 

TORONTO  MONTREAL 

"Consult  a  Specialist" 


1^ 


More  Power 
To  You 


That's  just  what  it  would  mean  if  the  metal 
working"  plants  in  }our  territory  could  be 
given  only  a  glimpse  of  the  possibilities  in 
electric  arc  welding. 

There  isn't  a  piece  of  apparatus  made  which 
will  return  you  more  power  sales  for  little 
effort  than 

The  Lincoln 
Arc  Welder 

Ever}-  steel  foundr_\',  forge  shop  and  stani])- 
ing  plant  in  your  territory — every  plant 
where  metals  are  joined  or  breakage  and 
■wear  of  metal  repaired — 50  per  cent,  of  the 
shops  where  acetylene  is  used — are  pros- 
pects for  electric  arc  welding. 

You  do  not  have  to  sell  them,  just  interest 
them  and  we  will  send  our  welding  engi- 
neers to  g(.)  oxer  the  propositi(.in  and  close 
the  sale. 

Write  us  for  literature  and  information 
on  any  welding  job  you  run  across. 

Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Branch  Office 
MONTREAL 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


'A  llanillx'juk  uii  tlie  ^team  Engine,  liy  Meimau  Haedei-.  I'nVi- 
lisbed  in  11114  l>v  Crosbv,  Locliwood  (&  Son.  522  pages, 
illustrated.     I'riee  .$n.OO. 

A  J.aljoratorv  Manual  of  Alternating  Currents,  by  John  II. 
Jlorecrofl,  K.C.  Published  in  1012  by  Renouf  Publishing 
Company.     24.S  pages,  illustrated.     Price  ^2.00. 

.Mternating  Currents  -  Examijles  for  Students  and  Engineers, 
by  ]'i-of.  F.  K.  .\ustin.  Secmid  edition,  \'o\.  T.  Publislieil 
in  lillO.     2J;!  iiages,  ilhislvaleil.     I'rico  .$2.41). 

.VUernating'-Current  Work,  by  W.  I'erreu  ilaycock,  M.I.lvE. 
Published  in  IMlo  by  Whittaker  &  Company.  415  |iages, 
illustrated.     i'riee  $2.1111. 

.\]. plied  Electricity  for  Practical  Men,  by  Arthur  J.  Rowland, 
Published  in  liHlj  by  ^ilcCraw-Ifill  IJook  Company.  ."175 
l>ages,  ilhistrated.     Price  $2. nil. 

.Nutnniatic  Tele]iliunv.  bv  Arthur  P)essey  .Smith  and  Wilson  l.ee 
(  am]ibell.  PublisheVl  in  VMi  by  McC.iraw-Hill  P,ook  Com 
pany.     4ll(;  ])ages,   illustrated.      Price  $4.t(0. 

liaudot  Printin.g  Telegraph  S\stcin.  I)\  II.  W.  Pendry.  Pub- 
lished in  Ph:;  by  Whittaker  i'<:  I  ompany.  144  pages,  illus- 
trated.    Price  $1.1)0. 

CeiUral  Station  Management.  l>y  IT.  C.  Ctisliing,  Jr..  and  New- 
ton llarris(,n.  rublished  i]i  P.IIO  bv  1).  Van  Xostrand  Com- 
pany.     .-HIT    |.agts.      Price  $2.01). 

Diesel  Engines  lor  Land  and  Marine  Work,  b>-  A.  P.  Chalkley. 
Published  in  l!)i:i  by  ]).  \'an  Nostranil  Company.  271; 
pages,  illustrated.     Price  $:"'.. 00. 

Direct-. \cling  Sleani  I'nniiis,  by  l''i-ank  P.  Nickel.  Published 
iu  l'.)l."'i  M  r<  M-aw -1  lill  I'.ook  Company.  2.5.S  pages,  ilhis- 
trated.    i'licc  00, 

DMi.nno.l-dcctric     .Maclnncrv.     by     I'ranci-    P..     Cr<.(kcr.    E.  M.. 

[■h  i).      Publixhcd    in    P.XIX   by     \nicrican    ScIhk,]    ,,f  Corres- 

IMin.lencc.  pages,    illu^traled.      I'riie  $1.00. 

I'dcctric   .\r(S,   bv   Clement   1  I.   Child,    Pli.D.      Published   in  I'.ll;! 

by    Y).    \'aii"    Xosliand    Cnmi'anv.      104    pages,  illustrated. 

J'rice  $2.00. 

1-deetric  .\re  Phenomena,  by  Ewald  Kasch.  Published  in  l!)b'l 
by  D.  \'an  Nostrand  Company.  104  pages,  illustrated. 
Price  $l,0O- 

l^lectric    Car  ^rlai  nl  .i  unu  c   by    Walter   Jackson.      Published  in 

1014  bv  .\lci. raw  Hill  P.ook  Com). any.  274  pages,  illus- 
trated. '  Price  $2.00. 

I'.lcclric   Cooking,   Healing  and   Cleaning,   by   Maud  Lancaster. 
I'ublished    in    1014    by    D.    Van    Xnslraml    t'om|iany,  :!;10 
liages.    illustrated.      Price  $1..5o. 
p:iectric    Railway,    by    .\.    Mon  is    Ibu  k.    M.    E.      Pubbshed  in 

1015  by  McGraw -1  lill  P.ook  Comiiaiiy,  Inc.  .'iOO  jiages, 
ilhistrateil.     Price  $.'!.0O.  ■  _ 

IClectric   Railway   Engineering,   l.>y   C.    Francis   TTarding,    IC.  E. 

.Seconil  Edition.     Published  in  1010  by  McCraw-TTill  P.ook 

<  cimj.any.     4Ui  jiages,   illustrated.     Price  $o.OO. 
ICIectiical  Tnstruments  in  Theory  and  Practice,  liy  Murdocli  and 

Osehwald.      I'ubb^bed   in   1015  bv   Wbitlakcr   &•   Com). any. 

Wf!  pages,    illuMralcd,      Ihicc  $2.."iO. 
iCleetrical   Solicilors'    Mandbo.jk    uubli-i-d   m    10!;!  by  tl'c  Na- 
tional Electric   Light  .\ssociation.     .'127  pages.     Price  $1.00. 
Elcctiical  Tniuries,  by   C.   A.   Eauller.   M.l)..  published   in  1012 

by  John  Wiley  &  Sons.     77  iiages.     Price  5t)  cents. 
IClccI  rical    Aleasm-emenls,   by   D.   J.    P.nshnell   and    .\.    (i.  Tnrn- 

bidl.      Published    in    1014   bv    American    Technical  Society. 

1(i4  pages,   illustrated.      Pi  ice  $1.00. 
I'dcetro- Dynamics,  by  Charles  .Xshley  Cams- WiKoii.-  Published 

in    1S0.S    by    Longmans,    Green    &■    Company.      20S  jiages. 

Price  •50c. 

Elementary   Principles   of   Tlhnnination    ami    .Artificial  Lighting. 

by  Arthur  P.lok,  A.M.I.E.E.     Publislud   in   1014  by  Scoll. 

Greenwood   Sr   Son.     2.35  pages,  illustrai  ed.     Pi  ici  $1.00. 
ICIementary  Granliic  Statics,  by   John   T,   Wigbl.     Published  in 

10i:!  by   Whittaker  &  Comp"any.       220  I'ages,   ilbisl ml eil. 

Price  75c. 

I",lenientai-y  Magnetism  and  Elect  l  icil  v,  bv  Cvril  M.  lansky. 
P..  S.  Published  in  1014  bv  McGraw-TTill  'Pook  Companv. 
212   iiages,   illustrated.     Price  $1.50. 

Engineers'  Manual,  by  Ralph  G.  TTudson,  Just  published  by 
John  Wiley  Sc  Sons.    .315  pages,  illustrated.     Price  $2.00. 

Examjiles  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
P..S.    Published  in  1015.    22.'i  pages,  illustrated.    Price  .$2.00. 

E.xatnplcs  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, bv  Prof.  F.  E.  .\ustin.  P..  S.  Published  in  lOKi. 
Price  .$1.00. 

First  .\id  in  Case  of  Electrical  Shock,  by  Or.  John  Woodman. 
Published  in  1008  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

Handbook  of  Machine  Sluip  l'"Jecli  icil  v.  bv  C.  E.  Clewell.  Pub- 
lished in  1010  by  McC.raw  Hill  P.ook 'Ccmiiianv.  401  pages, 
illustrated.      Price  $.'!.tlO. 


I'ractical    Mathematics    for    the    Engineer    and    Electrician,  by 
Elmer  E.   Burns  and  Joseph  G.   Branch.     Second  edition. 
Ptiblished  by  the  Joseph   G.   Branch   Publishing  Companv 
in   1014.     143  pages,  illustrated.     Price  $1.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1015  by  McGraw-Hill  Book 
Com])any.     404  pages,  illustrated.     Price  $3.00. 

I'riiiciples  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  Mctbaw-IUll  Book  Com- 
pany.    614  pages,  illustrated.     Price  $4. .50. 

I'rinciples  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
.\lfred  Still.  Publishe<l  in  1010  bv  .Mctiraw-Hill  l!ook  Co. 
30i5  pages,  illustrated.     Price  $3.00. 

I'umps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.     120  pages.     Price  $1.50. 

Kadiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Comiianv.  200  )iages,  112  illustrations. 
Price  $2.00. 

Kadio-Telegraphist's  Guide  and  Log-Book,  by  W.  H.  Marchant. 
Published  in  1012  Iiy  Whittaker  &  Company.  Illustrated. 
Price  7.5  cents. 

Radiation,  I^ight  and  Illumination,  by  .Steinmet/.  Published  in 
1000  liy  McGraw-Hill  Book  Comjianv.  304  pages,  illus- 
trated.    Price  $2.50. 

Railway  Maintenance  Engineering,  by  Win.  H.  .Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  0  folding  plates.     Price  $2. .50. 

Standard  Wiring,  1916  Edition,  22nd  Year.  The  National 
.Vuthority  on  Wiring  and  Construction.  By  11.  C.  Gushing, 
Jr.     I,eather  cover,  pocket  size.     Price  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.     15.S  pages,  illustrated.     Price  .50c. 

.Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

■Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraphy — A  Detailed  Exiiosition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Ileibert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1010  by  Whittaker  &  Company. 
0,'s5  pages,  630  illustrations.     Price  $2.00. 

Telegraphy,  liy  Sir  W.  H.  Preecc.  K.C.l!.,  and  Sir  J.  .Sivewright, 
M.A.  Published  in  190Ei  by  Longmans,  Green  &  Companv. 
.504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — .\  Reference  Book  for 
the  l^se  of  Power  Station  Engineers,  .Su]>erintendents  and 
Chemists,  liy  Edward  H.  Tenney.  B.A.  M.E.  Published 
in  1015  by  D.  \'an  Nostrand  Company.  224  pages,  f5 
illustrations.     Price  $2. .50. 

The  Electrical  Contractor  ;  Princi|)les  of  Cost-Keeping  and  Es- 
timating, bv  Louis  W.  Mo.Key.  Ir.  Publisheil  in  1010  by 
Mctiraw-Hill  Book  Company.  S6  pages,  illtistrated.  Price 
$1..50. 

The  "Mechanical  World"  Electrical  Pocket  Book  for  1917. 
Published  by  Emmotl  &  Co.  300  pages,  illustrated.  Price 
40  cents. 

The  Telephone  and  Telephone  Exchanges.  Their  Invention  and 
Development,  by  J.  It.  Kingsbury.  M.  I.  E.  E.,  ]mblished 
in  1015  by  Lon.gmans,  Green  and  Comiiany,  -5.5^  pages, 
ilhistvated.     Price  .$4.00. 

The  How  anil  Why  of  Electricity,  by  Charles  Tripler  Child. 
Published  in  1005  by  Electric  Review  Publishing  Com- 
pany.    140  pages,  illustrated.      I'riee  .5ric. 

The  Dynamo  (2  volumes),  bv  Hawkins  \-  Wallis.  Published  in 
1000  by  Whittaker  &  C'omiiany.     Price  .$4.00. 

The  School  of  Practical  Electricity  ( Electrici;in's  Course  in  2 
volumes").  Volume  1.  Published  by  Elect rofcnce  Publish- 
'iig  Company.  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  .'i;4..50. 

The  Practical  Railway  Spiral,  by  I..  C.  Jordan,  C.E.  Published 
ill  1013  by  Van  Nosl'?n''.  Company.     1.55  pages.     Price  75c. 

Tramv\av  Track  Construction  and  Maintenance,  bv  R.  Bicker- 
,  staffe  Holt.  Publi.slied  in  1015  bv  The  Tramway  and  Rail- 
way  World.     249  pages,   illusiraled.     Price  $3.00. 

Transmission  I.ine  Crossings,  by  Fr.ink  F.  Fowle.  Pidilished 
in  1909  by  D.  Van  Nostrand  Coin|iany.  09  pages,  illus- 
trated.    Price  $1.00 

Treatise  on  Thermodvn.imics,  bv  Dr.  Max  Planck.  Published 
in  1003.     272  p.iges.     Price  $1.00. 

Wireless  TeleLManliv  ,Mid  Wireless  Tclepbnnv.  bv  .\shlev- 1  Tar- 
ward.  Publislud  ill  I'.ll  1  b\  the  .\ineiicaii  School  of  Cor- 
respondence.     l.'iO   jiages,    illustrated.      Price  $1..5f). 

W  i.in's  .Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
I'ublisliing  Company.     .'!40  pa,ges,  illustrated.     Price  $1..50. 
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The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  Street,  MONTREAL 

Manufacturers  of 

Brass  and  Porcelain  Sockets,  Cut-Outs, 
Receptacles,  Rosettes,  Attachment  Plugs, 
Tumbler  Switches,  etc. 


FOR  SALE 

The  following  Second  Hand  Motors  IN  GOOD  ORDER 

THREE  PHASE.  60  CYCLE.  220  VOLTS 


No. 

H.P. 

Speed 

Make 

Type 

1 

50 

.850 

Westinghouse 

CCL 

2 

30 

1120 

1 

20 

1120 

2 

10 

1120 

1 

TA 

1800 

2 

5 

1800 

T.  &  H.  E.  Co. 

New 

2 

1 

1800 

Westinghouse 

CCL 

TWO  PHASE.  60  CYCLE,  220  VOLTS 

No. 

H.P. 

Speed 

Make 

Type 

1 

50 

850 

Westinghouse 

CCL 

4 

30 

1120 

1 

30 

850 

1 

20 

850 

5 

20 

1120 

1 

15 

1120 

H 

10 

1120 

2 

10 

1800 

Can.  Gen.  Elec. 

1 

10 

1800 

Toronto  &  Hamilton  Electric 

2 

1800 

Westinghouse 

CCL 

6 

5 

1800 

9 

5 

1120 

Canadian  General  Electric 

2 

5 

1800 

Toronto  &  Hamilton  Electric  * 

1 

3 

1800 

Westinghouse 

CCL 

2 

2 

1800 

Canadian  Crocker  Wheeler 

3 

1 

1800 

Westinghouse 

CCL 

1  Auto  Starter- 

—New- 

-C.G.E.,  220  volts,  60  cycle,  3  phase, 

75  h.p 

TRANSFORMERS 

60  CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 

No 

K.W. 

Make 

4 

25 

Westinghouse 

2 

75 

Canadian  Crocker  Wheeler 

2 

50 

Westinghouse 

2 

40 

Packard 

2 

5 

Packard 

2 

5 

Pittsburgh 

For  Deliveries  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 


Sales  Offices  and  Branch  Warehouses : 
501  Merchants  Bank  Building,  MONTREAL 
592  Notre  Dame  Avenue.  WINNIPEG 
Northwestern   Engineering  and  Supply   Co.,   Ltd.,  CALGARY 

Prompt  shipments  from  Factory  or  nearest  Warehouse 


NICKEL 


Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL  99.80% 

Prime  Metals  for  the  Manufadture  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 


We  are  SOLE  PRODUCERS  of 
this   natural  stronger-than- 
■Ci  steel,  non-corrodible  alloy. 

Reg:.  U.  S.  Pat.  Off. 

Manufadtured  forms  are  Rods,  Flats,  Casings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 


SEND  INQUIRIES  DIRECT   TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern   Aluminum  Co. 

1305-6  Traders  Bank  Bldg.  ^'"^'^"^ 
Toronto,  Ont. 
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THE  "  TYPE  S "   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  F^ult  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thorouglily  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured'  practically  everywhere.  The  price  is  $60.2Q  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 


PEIRCE  BRACKETS 


No.  :{5 


No.  314 

,  Made  in  Canada 

under 

Peirce  and  Hubbard  Patents 

by 


ACME  STAMPING  AND  TOOL  WORKS,  LTD. 

HAMILTON,  ONTARIO 

Sheet  Metal  Stampings  of  Every  Description. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 


Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


For  Underground  Work 

BITUMINIZED  FIBER  CONDUIT 

has  properties  not  possessed  by  any  other  type  of  Conduit  made,  which 
recommends  it  particularly  for  Underground  Systems  of  Distribution. 


EASY  TO  HANDLE  . 

EASY  TO  INSTALL 


LOW  FIRST  COST 

LOW  INSTALLATION  COST 


7  foot  Lengths  :i  inch  Walls 

Abjorption,  100  Hours,  less  than  1  per  cent. 


inch  Socket  Joints 
Puncture  Test  ,50,000  Volts 

—  Gas-proof 


Electrolysis-proof    —  Water-proof 
Write  for  literature 

American  Conduit  Company  f;rN?;rst '"i;" Yot. citv 

I  Jistriliutors  lor  Canada.: 

Nor//rer//  Electric  Company  '^''"'T4kina"'''"l^a\ar;',°^°"iSmonror'''^^' 

LlMiiLD  Vancouver,  Victoria 


Installing  a  Trunk  Line  Subway 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


J 


-jgu^-^.  Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^t.  Pittsburgh,  Pa. 


Cable  Racks 
Conduit  Rods 
Bond  Plates 
Winches 
Cable  Reel  Jacks 
Manhole  Guard  Rails,  etc.,  etc. 

SEND  FOR  CATALOGUE 
Canadian  Independent  Tele-  X.  J.  Cope, 

phone  Co.,  Ltd.  leZO  chancellor  St..  Philadelphia,  Pa. 


Toronto  Canada 


United  States 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  Salsi  Office— 72  W.  Adams  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


Technical  Bulletin 


No.  30 


Technical  Bulletin 


No.  30 


80  Pages  80  Pages 

.A  complete  treatise  (ni  liiyli   tension  otttdoor 
SUBSTATIONS  —  SWITCHES  —  ARRESTERS  —  FUSES 
1 7N   illnstr.'itions   of  \'ital   interest    tt>  every   electrical  engineer 
Oscillogram  short  circuit  records  and  ilata 
Spliere  gap  and  needle  .crap  settings 
Kin.Li',  railial  and  double  feeder  diagrams 

A  BOOK  OF  REAL  VALUE 
HAVE  YOU  RECEIVED  YOUR  COPY? 
IF  NOT.  WRITE  US  TODAY. 

Moloney  Electric  Co.  of  Canada,  Limited 


Halifax. 


Montreal,      Toronto.      Winnipeg,  Vancouver 
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Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbaries  H.  IDitcMI 
PercivalH.mitcbcll 

Consulting  and  Sopcrvisinti 
Enginetri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engfineering.  ' 

Traders  Bank  Building,  TofOntO 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  BMs.,  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 

CONSULTINC  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Ga< 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi.  Board  of  Trade  BIdg;..  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Test*,  Reports,  Arbitrations 
Supervision  of  Lishtins  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montireal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W.Craig  St.,  Montreal 


IDBUESTORE  FITTINGS 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :        A.  L.  Mudge,         A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN   ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 
Also  at  Montreal,  Ottawa,  Washington,  D.C. 


T||MARig.  copymctffs  IkJWW^ 


STANLEY  LIOHTF007 

REG'O  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLDG.(^'2VonGe")  "TORONTO. 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 

Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Toweis  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Oflfice: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  o( 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  .concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax,  N.S. ;  Hamil- 
ton, Ont.  ;  London,  Ont.  ;  Montreal,  Uue. ; 
Ottawa.  Ont.;  Quebec,  Que.;  St.  John,  N'.B. ; 
Toronto,  Ont.;  Vancouver,  B.C.;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta.;  Ed- 
monton, Alta. 

THOS.  C.  IRVING. 
Gen.  Man.   Western  Canada,  Toronto. 
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THE 

MARK 


A 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 

Special  porcelain  of  all  kinds.  In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes, 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A. 
Toronto,  Canada,  307-308  Tyrrell  Building 


Electrical 


SLATE 


We  quarry  high  grade  slate  and 
manufacture  slate  work  of  all 
kinds. 

Our  electrical  slate  for  Switch- 
boards, panels,  frames,  blocks, 
etc.,  is  used  by  many  makers 
of  the  very  best  American 
made  products.  We  can  give 
your  orders  very  careful  at- 
tention at  the  present  time. 

Write  us  your  requirements. 


Hydeville   Slate  Works 

HYDEVILLE 
VERMONT 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama-Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

**Maiesti&*  heat  everywhere— the  dining-rooniy  the  drawing-room, 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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ALTERNATORS 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lincoln  Electric  Co.  of  Canada. 
Wagner  Electric  Mfg.  CompaTiy  of  Canada. 

ALUMINUM 

British  Aluminium  Company. 
Northern  Aluminum  Company. 
Spielmann  Agencies,  Registered. 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company. 

Ferranti  Electrical  Company  of  Canada. 

Toyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company. 

Wagner  Electric   Mfg.  Company  of  Canada. 

Weston  Electrical  Instrument  Company. 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National  Metal  Molding  Company. 
Pass  &  Seymour,  Inc. 

AUTO  STARTERS 
Adams  Bagnall  Electric  Company. 

BATTERIES 

Canadian  General  Electric  Company. 
Canadian  Hart  Accumulator  Company. 
Hamilton   &  Toronto  Electric  Co. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 


Cope,  T.  J. 


CABLE  RACKS 


Jordan  Bros.  Inc. 


BLOCKS 


BOLTS 

McGill  Manufacturing  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Ohio  Brass  Company. 

BOXES 

Canadian   Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Co.  of  Canada. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited. 
Toyner,  Limited,  A.  H.  Winter. 
Pringle,  R.  E.  T. 

BRAKES 

Sundh   Electric  Company. 

BULBS 

I'ioneer  Corporation-. 

BUS  BAR  SUPPORTS 

.Toyner,  Limited,  A.  H.  Winter. 
Moloney  Electric  Company  of  Canada. 

BUSHINGS 
Electrical  Fittings  Company. 
National  Metal  Molding  Company. 

CABINETS 
Canadian  Krantz  Electric  &  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company. 
Canada  Wire  &  Cable  Company. 
D.  &  W.  Fuse  Company. 
Northern   Electric  Company. 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada. 

CABLE  ACCESSORIES 

Cope,  T.  J. 

Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada. 

CARBONS 
Canadian   Weitinghouse  Company. 


CAR  EQUIPMENT 

Ohio  Brass  Company. 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 

Jones  &  Glassco. 

CHARGING  OUTFITS 
Canadian   Crocker- Wheeler  Company. 

Lincoln  Electric  Co.  of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern  Electric  Company. 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company. 
Cutter  Electric  &  Manufacturing  Company. 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.  &  W.  Fuse  Company. 

COMMERCIAL  AGENCY 

Bradstreet  Company. 

COMMUTATORS 

Cleveland  Armature  Works. 

COMPRESSORS 
De  Laval  Steam  Turbine  Company. 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company. 
Canadian   Westinghouse  Company. 

CONDUCTORS 

British  Aluminium  Company. 
National  Metal  Molding  Company. 
Northern  Aluminum  Company. 

CONDUITS 

American  Conduit  Company. 
Conduits  Company. 

Klectrical   Fittings  &  Foundry  I^imiled. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 

CONDUIT  ROD 

Cope,  T.  J. 

CONVERTING  MACHINERY 
Canadian  Vickers  Limited. 
Ferranti  Electrical  Company  of  Canada. 

Lincoln  Electric  Co.  of  Canada. 

CONDUIT  B-ENDERS 

iMarliii  &  Sons,  II.  P. 

CONDUIT  BOX  FITTINGS 
Electrical   Fittings  Company. 
Pass  &  Seymour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 
Canadian   Crocker- Wheeler  Company. 
Canadian  General  Electric  Company, 
Canadian   Westinghouse  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Sundh  Electric  Company. 

CONNECTORS 

Dossert  &  Company. 

COOKING  DEVICES 

Canadian  General  Electric  Comjiany. 
Canadian   Westinghouse  Company. 
N'alioiial  Electric  Heating  Company. 
Northern   Electric  Company. 
Spielmann  Agencies,  Registered. 

CORDS 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Comriny. 
Stuart-Howland  Con:7»-»>. 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company. 

CURRENT  CONTROLLERS 

South  Bend  Current  Con|;rol  Co. 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 
Pass  &  Seymour  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 
Boving   Hydraulic   &   Engineering  Company. 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company. 

ELECTRIC  SHADES 

Jefferson  Glass  Company 

ELECTRIC  RANGES 

National  Electric  Heating  Company. 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 

Ohio   Brass  Company. 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada. 

FANS 

Canadian   General   Electric  Company. 

Canadian   Westinghouse  Company. 

Century  Electric  Company. 

Great  West  Electric  Company 

Northern  Electric  Company. 

Pringle,  R.  E.  T. 

Robbins  &  Myers. 

Spencer  Company,  W.  H. 

Volt  Electric  Company.  * 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited. 
Northern  Electric  Company. 

FIXTURES 

Benjamin   Electric  Manufacturing  Company 

Canada  Sales  Company. 

Canadian  General  Electric  Company. 

Jefferson  Glass  Company. 

Northern  Electric  Company. 

Tallman  Brass  &  Metal  Company. 

FLASHLIGHTS 

Canada  Sales  Company. 

Interstate  Electric  Novelty  Company. 

Northern  Electric  Company. 
Spielmann  Agencies,  Registered. 

FLEXIBLE  CONDUIT 

Tubular  Woven  Fabric  Company. 

FUSES 

Canadian  General  Electric  Company. 

Canadian  Westinghouse  Company. 

Chicago  Fuse  Manufacturing  Company. 

Daum.  A.  F. 

D.  &  W.  Fuse  Company. 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company. 

Moloney  Electric  Company  of  Canada. 

Northern  Electric  Company. 

Volt  Electric  Company. 

FUSE  BOXES 
D.  &.  W.  Fuse  Company. 
Northern  Electric  Company. 
Pass  &  Seymour,  Inc. 

(Continued  on  page  50) 
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Unequalled  Workmanship 

Highest  Efficiency 

Complete  Satisfaction 

EscHER  Wyss  &  Co. 

Water  Wheels 
Governors 
Turbo  Pumps 
Steam  Turbines 

Write  for  information  ESCHER  WYSS  &  CO. 

and  prices  211  Coristine  Bldg.,  MONTREAL 


ANYLIGHT 


Ten  Changes  of  Light 

Makes  a  Night  Light  of  Anylight  with  a  Proportional 
Saving  of  Current 

ANYLITE  works  equally  well  on  either  direct  or  alternating-  current —  a  feature 
that  you  dealers  and  contractors  appreciate. 

Put  ANYLITE  in  Homes.  Hospitals.  Hotels,  Nurseries,  etc..  anywhere  Elec- 
tric current  is  used  ANYLTTE  linds  a  use.  It  is  guaranteed  absolutely — can't 
burn  out  and  will  last  indefinitely. 

ANYLITE  will  work  perfectly  with  lamps  of  any  lilanicnl,  and  the  saving  it 
effects  in  current  consumption  i>  one  of  its  strongest  selling  points. 

Write  us  today  for  our  proposition. 

Western  Distributors: — 
Miller,  Morse  Hardware  Co.,  Limited         -         -         Winnipeg,  Canada 
Great  West  Electric  Co.,  Limited       -  -  Winnipeg,  Canac'a 

LERCO  ELECTRIC  COMPANY 

FORT  WAYNE,  INDIANA 
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GENERATORS 
Canadian  Ci ocker-VVlieeler  Company. 
Canadian  General  Electric  Company. 
Canadian  Westingliouse  Company. 
Canadian   Vickers,  Limited. 
De  Laval  Steam  Turbine  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Ferranti  Electrical  Company  ot  Canada. 
Lachapelle  &  Company,  J.  D. 
I  ancashire  Dynamo  &  Motor  Company. 
Lincoln  Electric  Co.  of  Canada. 
Thomson   Company,   Limited,  tred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Canada  Sales  Company. 
Jefferson.  Glass  Company. 

GUARDS  (Lamp) 
McGill  Manufacturing  Company. 
Monarch  Electric  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HEATING  DEVICES 

Canadian  General  Electric  Company. 
Canadian  Vickers,  Limited. 
Canadian    Westinghouse  Company. 
Maiestic   Electric  Company. 
National  Electric  Heating  Company. 
Northern   Electric  Company. 
Renfrew  Electric  &  Manufacturing  Company. 
Spielmann   Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories. 

INSTRUMENTS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 

INSULATORS 

Canadian  Porcelain  Company. 
Canadian   Westinghouse  Company. 
Illinois  Electric  Porcelain  Company. 
Moloney   Electric   Company   of  Canada. 
Mica  Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 

Packard  Electric  Company. 

IRONS  (Electric) 
Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Flexible  Conduit  Company. 
Majestic  Electric  Company 
National  Electric  Heating  Company. 
Northern   Electric  Company. 
Renfrew   Electric  Company. 

ISOLATED  LIGHTING  PLANTS 
Main  Electric  Mfg.  Company. 

LAMP  BULBS  (Electric) 
Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical  Maintenance  &  Repairs  Company. 
High  Efficiency  Lamp  Company. 
I^incoln  Electric  Co.  of  Canada. 
Moloney  Electric  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 
Volt  Electric  Co. 

LANTERNS  (Electric) 
Duncan  Electrical  Company. 
Interstate   Electric    Novcify  Company. 
Spielmann   Agencies,  Rf,«(!slered. 

LIGHTNING  ARRESTERS 

Canadian  General  Electiu:  Company. 
Electric  Service  Supplies  Compaiy. 
Moloney   Electric   Company  of  Canada. 
Northern  Electric  Comnany. 


LINE  MATERIAL 
Acme  Stamping  &  Tool   Works,  Limited. 

Canadian  General  Electric  Company. 
Cope,  T.  J. 

Carr  Company,  C.  E.  A. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Ohio  Brass  Company. 
Pass  &  Seymour  Inc. 
Steel  Co.  of  Canada  Limited. 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited. 

LUMINOUS  BULBS 

Pioneer    Coi  poration 

LUMINOUS  CLOCKS 

Pioneer  Corporation 

MAGNETS 

Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Co. 
Northern  Electrjc  Company. 
Thompson-Levering  Company. 

METAL  MOLDINGS 

National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

METERS 

Chamberlain   &  Hookham  Meter  Company. 
Ferranti   Electrical  Company  of  Canada. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Packard  Electric  Company. 

MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 

MOTORS 

Canadian  Crocker- Wheeler  Company. 

Canadian  General  Electric  Company. 

Canadian    Westinghouse  Company. 

Canadian  Vickers. 

Century  Electric  Company. 

Electrical  Engineering  Company. 

Electrical  Maintenance  &  Repairs  Company. 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

Lancashiire  Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company. 

Petrie,  Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers. 

Spencer  Company,  W.  H. 

Thomson   Company,   Limited,  Fred. 

Toronto  &  Hamilton  Electric  Company. 

Wagner  Electric  Mfg.  Company  of  Canada. 

NICKEL 

International    Nickel  Company. 


OFFICE  FURNITURE 
Canadian   Office   &   School   Furniture  Company. 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada. 

OVERHEAD  MATERIAL 

Drew  Electric  &  Mfg.  Company 
Carr  Company,  C.  E.  A. 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Krantz  Electric  &  Mfg.  Company. 
Canada  Sales_  Company. 
Devoe  Electric  Switch  Company. 

Northern  Electric  Company. 

PAINTS  &  COMPOUNDS 

G.  &  W.  Electric  Specialty  Company. 
McGill  Manufacturing  Company. 
Spielmann  Agencies,  Registered. 
Standard  Un3erground  Cable  Co.  of  Canada. 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 


PATENT  SOLICITORS  &  ATTORNEYS 
Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond. 
Ridout  &  Maybee. 
Shipman  &  Company,  Harold  C. 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company. 

PLUGS 

Benjamin   Electric   Manufacturing  Company. 
Pringle,  R.  E.  T. 

POLES 
Crawford  Cedar  Company. 
Lindsley  Bros.  Company. 
Northern  Electric  Company. 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Steel  Co.  of  Canada  Limited. 

PORCELAIN 

Canadian  Porcelain  Company. 
Illinois  Electric  Porcelain  Company. 

Ohio  Brass  Company. 
Pass  &  Seymour,  Inc. 

POTHEADS  &  SLEEVES 
G.  &  W.  Electric  Specialty  Company. 
Toyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada,  Ltd, 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &  Engineering  Company. 

Main  Electric  Mfg.  Company. 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Esclier  Wyss  &  Company 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin  Electric  Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Pass  &  Seymour. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company. 

REPAIRS 
Electrical  En^neering  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Thomson  Company,  Fred. 

RHEOSTATS 
Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

ROSETTES 

Benjamin  Electric  Manufacturing  Company. 
Duncan  Electrical  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Duncan  Electrical  Company. 
Monarch  Electric  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Spencer  Company,  W.  H. 
Starr  Son  &  Company,  John. 
Volt  Electric  Company. 

SOLDERING  FLUXES 

.Mien  Company,  L.  B. 
Houston   &  Company 

SPECIAL  HEATING  APPLIANCES 

National  Electric  Healing  Company. 

STANDARD  CELLS 
Wcslon   Electrical   Instrument  Company. 

(Continued  on  Page  52  ,) 
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Increased  Facilities  for  Service 


Plant  ofv  Stanilar.l 
I.'ihIci  ijround 
Cal.le    Co.  of 
Canada,  J.imited, 
llamillon,  Ont. 
SliouinK  Addition 
in  I'orciii  (Hind. 


A  $50,000  addition  has  just  been  made  to  our  plant  in  anticipation  of  tlie  ])ros- 
.perons  times  wliich  are  snre  to  follow  the  close  of  the  war.  This  increases  our 
•manufactnrino-  facilities  abont  one-third,  and  enables  ns  to  meet  your  retpiirements 
of  Bare  and  Insulated  Electric  Wires  and  Cables  and  Cable  Accessories,  ho\ve\  er 
larji^e,  with  exceptional  promptness. 

We  solicit  vour  enquiries  for  prices  on  ])resenl  needs  or  estimates  on  future 
requirements. 

Standard  Underground  Cable  Co.  of  Canada^  Limited 


General  Offices  and  Works:  Hamilton,  Ont. 


Montreal 


Hamilton 


Winnipeg' 


Seattle 


Safe  Panel  Boards 

Krantz  Safety  Type 

All  the  danger  surfaces  are  entirely  enclosed  in  this  Krantz 
Safety  Panel  Board.  This  one  feature  alone  was  sufficient 
to  establish  its  reputation  all  over  this  countr)  .  In  addi- 
tion we  have  added  mechanical  strength  throughout,  we 
have  eliminated  all  splices  and  joints,  we  have  incorporated 
all  the  superior  ideas  of  regular  Krantz  Panel  Boards. 
The  Krantz  Safety  Panel  represents  the  highest  point  of 
achievement  made  in  this  type  of  electrical  products. 

Write  for  catalogue  for  this  and 
other  Panel  Boards 


Canadian  Krantz  Electric  &  Manufacturing  Co. 


Montreal,  Que. 


Limited 
Head  Office— TORONTO 


Winnipeg,  Man. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— CONTINUED 


STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Nuitliern   Electric  Company. 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Toyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company. 

Canadian  General  Electric  Company. 

Canada  Sales  Company. 

Canadian  Westinghouse  Company. 

Chamberlain  &  Hookham  Meter  Company, 

Devoe  Electric  Switch  Company. 

Electrical  Maintenance  &  Repairs  Company. 

G.  &  W.  Electric  Specialty  Company. 

Moloney  Electric  Company  of  Canada. 

Monarch  Electric  Company. 

National  Metal  Molding  Company. 

Northern  Electric  Company. 

Pass  &  Seymour  Inc. 

Spencer  Company,  W.  H. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

Sundh  Electric  Company. 

SWITCHBOARDS 

Canadian  General  Electric  Company. 

Canadian  Krantz  Electric  &  Manufacturing  Co. 

Canadian  Westinghouse  Company. 

Devoe  Electric  Switch  Company. 

Ferranti  Electrical  Company  of  Canada. 

Moloney  Electric  Company. 

Northern  Electric  Company. 

Pringle,  R.  E.  T. 

SWITCH  BOXES 

Electrical  Fittings  Company. 

SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada. 

SWITCH  PLATES 

Pioneer  Corporation. 


TAPE 

Packard  Electric  Company. 
Northern  Electric  Company. 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Co. 
Northern  Electric  Company. 

TOASTERS 

Flexible  Conduit  Company. 
.\atioual  Electric  Heating  Comi)any. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 

TOOLS 

Northern  Electric  Company. 

Pratt  &  Whitney  Company  of  Canada. 

TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company. 

TRANSFORMERS 
Adams-Bagnall  Electric  Company. 
Canadian  Crocker-Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric   Company.  i 
Packard  Electric  Company. 

Thordarson  Electric  Manufacturing  Company. 
Wagner  Electric  Mfg.  Company  of  Canada. 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company. 

TROLLEY  GUARDS 
Ohio  Brass  Company. 

TURBINES 
Boving  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgah. 


TUBING 

Northern  Aluminum  Company. 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 

Northern  Electric  Company. 

VACUUM  CLEANERS 

Houston  &  Co. 
Pringle,  R.  E.  T. 

VISE  STANDS  (Portable) 
Martin  &  Sons,  II.  P. 


WATERPROOFING 


Toch  Bros. 


WATER  POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company. 

Ksclier  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 

WELDING  EQUIPMENT 

Lincoln  Electric  Co.  of  Canada. 

WIRE 

Boston  Insulated  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company. 

D.  &  W.  Fuse  Company. 

International  Nickel  Company. 

Northern  Electiic  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

WIRING  DEVICES 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 
Volt  Electric  Company. 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 


May  I,  J  1)11' 
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Hot  Point  Vacuum  Cleaners 


Combine  every  possible  improvement  that  science 
and  mechanics  could  suggest. 

THE  AIR  COOLED  MOTOR 

An  entirely  new  departure  that  insures  longer  life 
of  motor,  affords  more  efficient  lubrication  and  elim- 
inates oiling  troubles. 

Has  easily  accessible  motor  brushes,  double  lined 
dust  bags.  Body  made  of  pressed  steel.  Highly 
polished  nickel  finish. 

Write  for  literature  and  selling  helps. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


Service — 
The 

Supreme 
Aim 


Model  341  Portable 
A.C.  and  D.C. 
Voltmeter 


ll  is  oui-  conviction  lliat  tlu;  -.ncciss 
of  an  iivlnstrial  or  commercial  orKaniza 
lion  as  of  a  man — can  be  measured  only 
liv  tlie  value  of  its  service  to  mankind. 


Indicating  Instruments 

have  played  a  Icadin^^,  often  an  inriis- 
pensable,  part  in  tlic  advances  made 
since  IS.SS  in  every  field  of  electrical 
achievemejit.  To-day,  as  at  every  pre- 
vious stage  of  tlieir  steady  progress 
toward  perfection.  Ihey  stand  alone  as 
tlie  hi^iliest  attainment  in  the  Art  ni 
I'^lecl  rical  Measm  emcnt. 

Weston  Electrical  Instrument  Co. 
23  Wetton  Ave.,  Newark,  N.J. 

TORONTO— A.  II.  Winter-Joyner, 
Ltd.,  100  Wellington  St.  W. 

MONTREAL,  WINNIPEG  and 
VANCOUVER— Northern  Electric 
Company,  Limited, 


Weston  Models  include  com- 
plete groups  for  Portable  and 
for  Switchboard  Service  on  A. 
C.  and  on  D.  C.  circuits,  to- 
gether with  many  instruments 
designed  for  special  purposes. 
Write  for  particulars  regarding 
any  need. 


Reamers 


Cutters  Taps  Dies  Drills 

p.  &  W.  Co. 

Look  for  these  letters  on  the  tools 
Pratt  &  Whitney  Co.  of  Canada,  Limited 

DUNDAS,  ONT. 


MONTREAL 

723  Drummond  Bldg. 


WINNIPEG 

1205  Mc Arthur  Bldg 


VANCOUVER 

609  Bank  of  Ottawa  Bldg. 
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W^stinghouse 

Electric  Fans 


12  in.  Desk  and  Bracket  Fan- 
Non-oscillating. 


56  in.  Ceiling  Fan  with  Brascolite  Unit 

A  Complete  Line 

Desk  and  Bracket— Non  oscillating, 
8, 10, 12  and  16-inch ;  4  and  6-Blade. 

Desk  and  Brackcf—Oscillating,  10, 
12  and  16-inch ;  4  and  6-Blade. 

Gyrating— Ceiling,  Floor-Column  and 
Counter-Column  Types. 

CciJitig— Alternating-current,  32  and  56- 
inch  ;  Direct-Current,  32,  56  and  58- 
inch. 

Exhaust— 12  and  16  in.;  4  and  6-Blade. 


Strength — Economy — Quality 

The  name  "Westinghouse"  appears  on  all  our  fans. 
It  is  a  name  that  is  as  familiar  as  the  name 
"  Electricity."— It  identifies  the  article  upon  which  it 
appears,  as  being  of  the  highest  standard  of  quality. 

Catalogue  8-A  describes  the  line  fully,  send  for  it. 


Floor-Column  Gyrating  Fan  wilh 
ornamental  lamp  on  top. 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toroato       Montreal          Ottawa            Halifax  Ft.  William      Winnipeg       Edmonton          Calgary  Vancouver 

Traders  Bank      52  Victoria      Ahearn  &  Soper       105  Mollis  Teller             158  Portage          211  McLeod       Grain  Exchange     Bank  of  Ottawa 

Bldg.                Sq.                    Ltd.                     St.  Bldg.               Ave.,  E.                  BIdg.                  Bldg.  Bldg. 
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TlO  IT  ELECTRICALLY- 


We  Can't  Afford  to  Send  Travellers 

all  over  the  country  looking  up  repair  jobs,  but  we  can  afford  lo  pay 
you  a  handsome  commission  as  our  Agent  on  all  work  you  send.  Every 
contractor  in  Canada  can  make  profits  this  way.  YOU  don't 
need  machinery  and  experience  in  machine  repair  work.    We  have  all  that. 


AH  YOU  need  is  to  know  a  repair  firm  that  you  can  have  confidence  in;  a  fiim 
that  will  give  you  work  that  will  please  your  customer  every  time. 

THAT'S  US !  We  make  a  specialty  of  repairs,  large  and  small.  We  don't  just  copy  the  old 
work,  we  make  our  repairs  to  suit  the  operating  conditions  of  the  motor  or  dynamo;  moisture  proof 
for  damp  places,  dust  proof  for  dusty  places,  and  so  forth. 


Get  in  on  this  repair  game.  Other  contractors  are  now  sending  us 
repairs  every  day,  from  fan  motors  to  large  generator  jobs.  You  can  do 
it.  You  get  the  job  of  removing  and  installing  the  machine 
at  your  end,  and  a  profit  on  the  repairs. 

DON'T  YOU  WANT  IT? 


-HTMBEB  or 


SOCIET-/  FOR 

\o\electrical) 

I  DEVELOPMENT  /  I  , 


DO  IT  ELECTRICALLY- 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phones: 
Adelaide  902 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

" ALWAYS  ON  THE  JOB " 


Nights  and  Holiday* 

R.  B.  Roth  well,  Supt.,  Beach  1930 
G.T.Dale,  Manager,  Beach  1723 


Renold  Patent  Silent  Chains 

EFFICIENCY        RELIABILITY        DURABILITY  COMPACTNESS 


Two  40  H.P.  Renold  Silent  Chain  Drives  which  have  been  operating  Exciters 
continuously  for  over  four  years  in  Canadian  Municipal  Power  House. 


Recognition  of  the  RENOLD 
record  of  Reliability  and  Sup- 
eriority is  strongly  evidenced 
by  the  fact  that  one  of  the 
largest  and  most  important 
Canadian  Municipalities  re- 
cently ordered  a  500  H.  P. 
RENOLD  Silent  Chain  Drive 
to  operate  a  "  Standby  "  Unit. 

Write  for  illustrated 
catalogue 

WE  STOCK  CHAIN  AND  REPAIRS 


Sole  Canadian  Agents 

JONES  &  GLASSCO 


Engineers 


Branch  Office,  Toronto 


(Reg'd) 


St.  Nicholas  Bldg.,  MONTREAL 
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ELECTRIC  REPAIRS 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Co.,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 


iiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

I    G  &  W  DETACHABLE  POTHEADS  f 

=  On  Overhead  Lines  = 

Make  Your  Service  Flexible  I 

Every  distribution  system,  large  or  small, 
needs  a  simple  provision  for  sectionalizing  and 
testing.  Cutting  wires  entails  expensive  repairs 
and  loss  of  revenue. 

G  &  W  Detachable  Potheads  enable  you  to 
test  out  the  line,  to  localize  a  case  of  trouble  and 
to  correct  it  in  the  shortest  possible  time. 

In  case  of  feeder  trouble,  Potheads  may  be 
used  to  connect  the  load  to  another  feeder.  The 
possibilities  for  manipulation  of  circuits  are 
numerous.  The  simplicity  and  low  cost  of  the 
G  &  W  Pothead  make  it  available  where  there  is 
or  may  ever  be  an  occasion  for  disconnecting. 
Its  absolute  reliability,  ample  carrying  capacity 
and  safe  construction  make  it  equal,  in  point  of 
actual  results,  to  any  device  that  could  be  in- 
stalled. 

Try  them  on  your  new  construction. 

G  &  W  Electric  Specialty  Co. 

7440-52  So.  Chicago  Ave.,  Chicago,  U.S.A. 

A.  H.  Winter  Joyner,  Ltd.,  100  Wellington  W.,  Toronto. 
A.  H.  Winter  Joyner,  Ltd.,  New  Birks  Bldg.,  Montreal,  Que. 
Bentz-Richardson  Co.,  Ltd.,  592  Notre  Dame,  Winnipeg. 
General  Supplies,  Ltd..  122  11th  Ave.  W.,  Calgary,  Alta. 
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Lead  -  Covered.  Paper  ■  Tnsu-  I-ead  •  Covered.  Paper  -  Insu-  Lead  -  Covered.  Paper  -  Insu- 

lated     Cable.     with      Four  lated  Cable,  with  Three  Sec-  lateil  Cal>le.  witli  Two  Sec- 

Sector-Sliaped   Conductors.  tiir-.Shaped  Split  <  omluctors.  tor-Shaped  Conductors. 


Our  Facilities  for  Service 

One  of  the  lart^est  and  most  modern  factories  in  the  Ddminion,  whose  cajJacity  has  re- 
cently been  made  still  larg-er ; 

Unexcelled  slhppin^-  facilities,  Ijoth  by  rail  and  water; 

A  complete  line  of  high-grade  electric  wires,  cables,  and  accessories,  guaranteed  b_\-  an 
experience  (in  the  United  States)  of  over  35  ^'ears  in  the  exclusive  manufacture  and  instal- 
lation of  such  products,  of  which  the  following  is  an  outline  list: 


Bare  Copper,  Brass  and  Bronze  Wires 
Colonial  Copper  Clad  Steel  Wire 

TR40E  CC  .  C 

Weatherproof  and  Magnet  Wire 
Rubber  Insulated  Wires 
Varnish  Cambric  Insulated  Cables 
Paper  Insulated,  Lead  Covered  Cables 


Fibre  Insulated,  Lead  Covered  Cables 
Rubber  Insulated,  Lead  Covered  Cables 
Steel-Wire  and  Steel-Tape- Armored  Cables 
Outdoor  and  Indoor  Cable  Terminals 
Cable  Junction  Boxes 
"Ozite"  Insulating  Compounds 
Miscellaneous  Cable  Accessories 


We  can  generally  make  prompt  shijunents  from  stock  of  liare  Wire.  Weatherproof  Wire, 
Alagnet  Wire,  Rul)ber  Insulated  Wire,  and  Cable  Accessories.  We  are  also  equipped  to  ren- 
der"i:)rompt  service  in  supplying  products  usually  made  to  order,  such  as  Lead  Covered 
Cables,  Armored  Cables,  Junction  lioxes,  etc. 

Write  our  nearest  office  for  samples,  estimates  or  prices. 

Standard  Underground  Cable  Co.  of  Canada,  Limited 

General  Offices  and  Works:  Hamilton,  Ont. 

Montreal.  One.  Hamilton,  Ont.  A\  innipcg.  Man.  Seattle,  Wash. 
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The  Easy  Vacuum  Electric  Washer 

A  Demonstration  Means  a  Sale 

Tlie  Easy  A'acunm  Electric  Washer  and 
W'ririi^er  has  set  a  new  standard  in  washing  ma- 
chines. I'.y  simply  turning  the  switch,  this  mod- 
ern appliance  will  thoroughly  cleanse  and  wring 
the  entire  family  wash,  relie\  e  the  drudgery  and 
hard  work,  prolong  the  life  of  the  clothe^>,  and 
sa\-e  time,  labor,  and  health.  This  handsome 
"silent  servant""  is  supplied  with  either  a  solid 
copper  or  galvanized  tub.  and  iron  and  steel  work- 
ing parts.  It  is  run  by  a  motor,  which  operates 
l)oth  ringer  and  washer.  It  is  fitted  with  a  long 
extension  cord,  which  can  be  attached  to  an  or- 
dinary electric  light  socket.  Under  ordinary 
conditions,  this  A\'asher  w^ill  last  a  lifetime. 

The  two  \'acuum  plungers  that  work  up  and 
down  inside  form  the  basic  principle  by  which 
this  washer  does  its  work  so  efiiciently — namely, 
in  cleansing  by  suction  and  compression.  When 
the  washer  is  in  operation,  these  two  plungers 
move  up  and  down  sixty  times  per  minute,  re- 
Model  "C"  \'ol\-ing  above  the  water  at  the  same  time.  On 

—  the  down-stroke  of  the  plunger  the  air  is  com- 

pressed and  forces  the  soapy  water  through  ihe  mesh  of  the  fabric;  while  on  the  up-stroke  the 
I)lunger  re\-erses  the  operation,  sucking  the  soapy  water  back  through  the  mesh.  The  suction  car- 
ries witli  it  all  dirt  and  foreign  substances  from  the  mesh. 

This  ]_u-ocess  is  more  effective  than  rul)bing  or  dragging  o\-er  cleated  or  corrugated  surfaces. 
It  is  a  fair  estimate  that  75  per  cent  of  wearing  apparel,  linens,  etc.,  are  worn  out  through  ru])bing, 
rather  than  through  actual  use.  The  principle  by  which  the  Eas}-  Washer  is  operated  not  only 
thoroughly  cleanses  garments,  .but  does  not  injure  the  fabric  and  wear  out  the  clothes. 

Dl'.ALERS  AND  CENTRAL  STATION  MEN— Here  is  a  proposition  that  will  appeal  to 
e\-er\-  woman  with  the  care  of  household  duties  on  her  hands.  The  Easy  A'acuum  Washer  elimin- 
ates the  drudgery  in  handling  the  weekly  washing,  while  it  saves  the  woman"s  time,  by  leaving 
her  free  to  attend  to  her  other  duties.  It  is  easy  to  o])erate,  and  requires  no  experience  if  instruc- 
tions are  carried  out.  The  cost  of  operation  is  small — .Olj/c  an  hour.  And  the  initial  cost  is  low. 
W  e  have  an  attractive  ])roposition  to  offer  you  which  will  net  yt)u  a  satisfactory  margin  of  ])ront 
on  e\-ery  sale.  If  properly  introduced,  there  otrght  to  be  a  good  market  for  these  handy  washers 
in  your  territory.  It  will  ])a}-  you  to  write  our  nearest  House  for  discounts  and  descriptive  litera- 
ture bearing  your  imprint. 

Norther/t  Ekctr/c  Compatty 


HALIFAX 

MONTREAL 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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Their  neat  appearance 
extends  the  use  of 
Surface  Switches 


Push  Button  Snap  Switches 

can  be  suitably  used  in  many  locations  where  ordinarily  sur- 
face switches  would  not  be  employed.  They  extend  but  little 
from  the  wall.    They  are  small  and  compact.  Being  operated  by 
push  buttons  it  has  been  possible  to  employ  a  plain  and  attractive 
cover  with  no  projections  of  any  kind. 

Note  these  distinctive  features: 

First,  a  neater  surface  switch,  one  that  extends  l)ut  Httle  from  the  wall  and  which  in- 
creases the  use  of  surface  switches  because  of  the  improved  appearance  making  them  suit- 
able for  many  locations  where  ordinarily  surface  switches  have  not  been  altogether  desirable. 

The  C-H  push  button  mechanism  permits  the  design  of  a  shallow  switch  with  a  neat  flat 
polished  nickel  cover  or  cap.  .The  small  push  buttons  are  conveniently  located  and  do 
not  protrude. 

Second,  durability, — 

The  positive  snappy  action  of  the  C-H  push  button  mechanism  allows  no  half-way  ojjera- 
tion,  no  sticking  and  no  over-travel.  If  the  light  button  is  depressed,  the  switch  closes  with 
a  click — if  the  dark  button  is  depressed  the  circuit  is  opened  in  the  same  snappy  way. 

C-H  snap  switches  are  designed  for  use  in  connection  with  all  classes  of  wiring.  On 
some  jobs  you  have  in  hand  now  you  can  keep  the  cost  down  by  using  these  neat  switches 
in  place  of  flush  switches. 

All  prices  and  other  data  are  contained  in  Benjamin  Catalogue  C-22.    If  you  have  not  received  a  copy 
or  have  mislaid  yours — Give  us  your  name  and  address 


11-17  Charlotte  St 


TORONTO,  ONT. 
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"Flextube" 

I       ^>tw^  fcwA*-^  inft**t^  Qiai'-.. 


You  ought  to  see 
Flextube  made! 


You'd  then  understand  why  it  is  so  good  when  you 
get  it — why  every  foot  of  every  coil  can  be  used. 
The  human  factor  has  been  practically  eliminated. 
The  breaking  of  a  single  thread  immediately  stops 
a  machine,  and  it  stays  stopped  until  the  thread 
has  been  tied.  The  compounding  is  also  done 
automatically,  and  uniformly,  and  FLEXTUBE  is 
compounded  twice — before  the  tough  thread  outer 
braiding  is  put  on,  and  afterward.  Finally,  every 
foot  of  every  coil  is  actually  fished  before  it  leaves 
our  factory.  The  construction  is  seamless  and 
non-separable,  but 

The  easiest  way  for  you  to  find  out 
how  good  FLEXTUBE  is,  is  to  try  it 
out.  Specify  on  your  next  order,  or 
if  you'd  rather  examine  a  sample  first, 
a  postal  will  bring  it  to  you. 

lational  Melal  Molding  6 

Ma  n  ufaclu  re  rs  of 

EJectricaJ   Conduits   &•  Fittings 
1118  Fulton  Building,  PITTSBURGH, PA. 
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Portland 
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Los  Angeles  Salt  Lake  City 
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A  few  reasons  for  the  popularity  of 

Northertt  Electric 

DURADUCT 

(Reg.  Can.  Patent  Office) 

The  special  construction  shows  its  value. 

The  single  wall  prevents  the  blistering  inherent  in 

multiple  wall  types  of  conduit. 

The  "Roller-Bearing"  wireway  makes  fishing  easy. 
The  black  dotted  line  identifies  it. 
All  reliable  dealers  sell  Uuraduct. 

Norther  If  Electric  Comparty 

LIMITED 

MONTREAL  OTTAWA  WINNIPEG  CALGARY 
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Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the  . 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Traders  Bank  Building, 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone 
lildR. 

C'liicago,   Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
Los  Angeles     San  Francisco 
Portland,  Ore. 


MASCO 

Battery  Charger 


Charge  your  own  ])atteries  with  this  Masco 
l'>attc'r\'  Chariicr,  F"or  efficiency  and  long  satis- 
faction it  will  meet  your  requirements.  Masco 
Electrical  Goods  and  Supi)lies  are  first  class. 
Menominee  Fans,  Kimlile  Varial)le  Speed  Motors, 
I\iml)le  Exhaust  l'~ans,  Coppus  Blowers. 

Get  our  proposition  first. 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  East  TORONTO 

"Jobbers  of  Electrical  Merchandise" 


Use  a  fuse  which  will  really  protect  those  small  motors — 
you  can  if  you  install  the  1  - 1 0  to  1-4  horse  power  sizes  of 


Repulsion  Start— Induction 

SINGLE  PHASE 
MOTORS 

Such  a  protecting  fuse  will  usually  be  of 
sufficient  capacity  to  suc- 
cessfully start  the  load. 


They-Keep-a- 
Running 

Illustrating  a  small  garage  com- 
pressor driven  by  a  ^  h.p.  motor 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  47 
Jones  &  Moore  Ek-ctric  Co..  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudcl-lJeliiap  iVIachinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  St  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 
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Features  that  Make  Meter  Supremacy 


SURGE  PROOF 
NON-CREEPING 

C.  &  H.  Meters  do  not  creep. 
The  "No -Strain"  Disc  is 
punched  at  two  points,  when 
either  of  these  points  comes 
under  shunt  laminations,  the 
disc  is  locked. 


LOW  STARTING 
CURRENT 

Starting  current  is  less  than 
1.0%  of  full  load ;  may  be  re- 
duced to  1/1000  full  load. 

Other  features  fully  de- 
scribed in  our  literature. 
Send  for  your  copy 
today. 


Chamberlain  &  Hookham  Meter  Co.,  Limited 

243  College  Street,  TORONTO,  Ont.  61  Albert  Street,  WINNIPEG,  Man 

W.  H.  Spencer  &  Co.,  Limited,  340  University  Street,  MONTREAL,  P.Q. 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


350  H.  P.  Self  Starting  Synchronous  Motor  Driving  Colliery 
Ventilating  Fan. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire" machines, 
minimum  incon- 
venience from 
such  breakdowns. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 

Montreal  107-109  Duke  St.,  Toronto 
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Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unity  Bldg.  MONTREAL      3402  Osier  Ave..  Shaunessy  Heights,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  line  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  12"  and  16"  sizes,—  every  fan  is 

ready  for  service  with  10  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 
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WIREMOLD 


^jjlREMOl^u 


rACTUALl 
SIZE 


"The  Molding  Made  Like  A  Conduit" 


An  Insert  Sheet  With  Every  Fitting 

There  is  an  insert  sheet  packed  with  every  Wire- 
mold  fitting  that  explains  with  pictures  just  how 
it  goes  together  and   what   it  can  be  used  for.  . 
These  sheets  are  intended  to  help  the  wiremen 
and  the  best  of  it  is  they  are  doing  it. 

Note  How  Easy  It  Is  To  Install 


m 


Fig.  1. 


Fig.  2. 


Fig.  3. 


To  put  up  "Wiremold"  just  shove  a  coupling  into  the  grooves  of  the  capping,  and  screw  it  to  the  wall 
with  a  No.  8  flat  head  wood  screw  as  indicated  in  Fig.  1  above.  Start  the  grooves  in  the  next  length  over 
the  edges  of  the  coupling  as  in  Fig.  2.  And  close  up  as  in  Fig.  3.  Certainly  nothing  could  be  more 
simple.    And  the  beautiful  part  of  this  simplicity  is  that  it  applies  to  all  fittings. 

We  make  a  very  simple  clip  to  support  Wiremold  in  the  middle  of  the  length.  You  will  find  it 
listed  in  our  pocket  catalogue. 


Send  today  for  our  Wiremold  Pocket  Catalog.    It  contains 
much  information  of  interest  to  you  and  your  men. 


Conduits  Company  Limited.  Toronto 

Sole  Agents  for  Canada 


10 


TH 


I.ECTRICAL  Nb:VVS 


May  15,  1917 


Fixture  Chain 

for  high  ^  class  lighting  units 


MeKinnon  Electric  Fixture  Chain  is  used  by 
many  manufacturers  of  artistic,  high-grade  light- 
ing sets.  We  have  developed  our  chain  from 
smooth  drawn  wire,  and  can,  therefore,  put  on  a 
superior  finish  that  lasts.  The  strands  are  first 
copper-plated,  then  nickel-plated,  finally  brass- 
plated,  brushed,  and  lacquered.  Each  strand  of 
chain  finished  in  both  brass  and  steel  is  wrapped 
in  tissue  paper,  to  prevent  marring  the  finish. 

Write  for  our  price  list  and  proposition  on 
your  requirements. 


MeKinnon  Chain  Co. 

ST.  CATHARINES,  ONT. 
Agents — Duggan  &  Levy,  166  King  St.  W.,  Toronto 


The  fact  that  there  is  a 
difference  in  favor  of 

■ 

/)  i'-  \) 

Tallman 
Fixtures 

? 

is  our  reason  for  adver- 
tising. 

It  is  significant  that  work 
w^hich  formerly  w^ent  to 
large  American  cities  is 
now  coming  to  us. 

This  is  proof  of  the  excellence 
of  our  product. 

^  IHI  JVIVI 1  L--r 

AGENTS: 

Montreal — Armour  Bros.— 122  Board  of  Trade  Building. 

Toronto — Duggan  &•  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co.— 407  Confederation  Life  Building. 

I 


YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Canadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 

UNITY  BUILDING  -  -  MONTREAL 


May  15,  1917 


THE   ELECTRICAL  NEWS 


11 


PEIRCE  BRACKETS 


HOT  GALVANIZED 


'    No.  28 


Made  in  Canada 

under 

Peirce  and  Hubbard  Patents 
by 

ACME  STAMPING  AND  TOOL  WORKS,  Limited 

HAMILTON,  ONTARIO 

Sheet  Metal  Stampings  of  Every  Description 


SMITH 

HYDRAULIC 
TURBINES 


The  acconipaiijying  illustration  shows  one  of  three 
units,  installed  under  380  feet,  and  each  developing  1,750 
li.p.  and  720  r.p.m. 

The  purchasers  of  this  equipment  write  thus: 

"We  believe  that  you  are  aware  that  we  have  made  here 
a  rather  exceptional  record  for  continuity  of  service.  We 
have  had  three  shut-downs,  totalling  11  minutes,  due  to 
trouble  in  the  power  house,  in  six  years.  You  will  be  inter- 
ested to  know  that  two  of  the  detentions  were  due  to  elec- 
trical failures  and  one  to  a  governor  failure;  tliat  there  never 
has  been  a  detention  due  to  a  wheel  failure." 

If  interested,  write  for  Catalog,  addressing  your  request  to 
Department  "N." 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  VAN  EVERY,  Canadian  Representative 
405  Power  Building  MONTREAL 
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Made  in  Canada 


The  Packard  Electric  Co.,  Ltd* 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Office,  N,  W.  Office  and  Warerooms, 

Traders  Bank  Bldg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta, 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 
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Quality  Backed  by 
Service 

Supplementino-  the  inherent  quality  whicli 
is  in  O-B  Overhead  Materials  (for  Catenary 
and  Direct  Suspension)  is  a  real  and  tang^ible 
service. 

O-B  Engineers,  who  have  made  a  ihor- 
ou'^h  stud_v  of  line  construction,  who  have 
accumulated,  by  practical  experience,  a  lib- 
eral fund  of  knowledge,  and  who  can  apply 
their  knowledge  to  the  best  ad_vantage,  are 
ready  and  willing  to  co-operate  with  you. 

You  need  only  to  tell  them  about  your 
problems.  Their  assistance  is  yours,  regard- 
less of  whether  or  not  you  use  O-B  Mater- 
ials. 

See  pages  7-281  of  Cat.  No.  16 

THE  OHIO  BRASS  CO. 

Mansfield,  Ohio 


"y  ^  


rERRANTI 


 ^  s 


Moving  Iron  Ammeters 


==|  Switchboard  Type 

Moving  Iron  Ammeters  and  Voltmeters,  for 
A.C.  or  D.C.  use,  Back  connected,  8  inch 
projecting  pattern,  protected  dial.  Delivery 
of  these  reliable  instruments  can  be  had 
from  Toronto  stock  in  various  ranges  of 
scales  up  to  600  Amperes,  and  up  to  600 
Volts,  and  are  made  for  use  without  in- 
strument transformers. 


AMPERES 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherbourne  St. 


MONTREAL 

704  Unity  Building 


WINNIPEG 

Farmers'  Advocate  BIdg. 
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INDISPENSABLE  LINKS 

In  the  Successful  Business  Chain 

Throughout  our  entire  organization,  we  recog- 
nize and  adhere  to  the  highest  standards  of 
QUALITY  and  SERVICE.  And  upon  this— in  the 
future  as  in  the  past — the  expansion  and  pros- 
perity of  our  business  depend. 

IN  OUR  MILLS  AND  FACTORIES 
IN  OUR  SALES  DEPARTMENTS 

Service 

Believing  QUALITY  and  SERVICE  are  the  indis- 
pensable links  between  producer  and  consumer, 
we  employ  their  combined  strength  to  conserve 
and  complete  our  relationship  with  all  users  of 
steel  and  iron  products. 

THE 

STEEL  COMPANY 

OF 

CANADA 

UMITED 

HAMILTON        -        .  MONTREAL 


■J 
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FOR   CORRECT  ILLUMINATION 


In  these  "Luminous"  light- 
ing units  you  get  all  the  advan- 
tages of  other  standard  units, 
but  none  of  their  disadvantages. 

They  are  specially  design- 
ed to  give  a  well  diffused  light 
from  high  candle  povv^er  nitro- 
gen filled  lamps. 

Illustrated  aire  a  few  of  our 
most  popular  models. 

Literature 
upon 
Request 


Luminous  Specialty  Company,  Indianapolis,  ind. 


CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 


Porcelain  Insulators 
Power  Line  and  Railway  Hardware 


LET  US  QUOTE  ON  YOUR  REQUIREMENTS 
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Whatever  the  Desired  Feature  May  Be  You  Can 
Give  It  With  a  R.  &  M.  Fan 


Whether  it  is  light  weight, 
pleasing  design,  attractive 
finish,  quiet  operation,  low 
current  consumption,  or  long 
life  that  the  customer  wants 
most,  you  can  meet  the  de- 
mand with  a  Robbins-&  M)^- 
ers  Fan  and  clinch  the  sale. 

The  drawn  steel  frame  and 
base  used  in  all  R.  &  M.  Fans 
makes  them  so  light  in 
weight  that  a  child  can  carry 
them  from  room  to  room. 

The  graceful  lines  of  the 
Fans  appeal  to  everyone,  and 
the  finish  is  as  fine  as  the  fin- 
ish of  the  best  piece  of  furni- 
ture. The  felt  pad  on  the 
base  permits  the  Fan  to  be 
placed  on  any  piece  of  furni- 
ture without  injur}^  to  the 
finish. 

All  R.  &  M'.  Fans  operate 
quietly,  and  where  extra 
qtiiet  operation  is  required 

they  can  be  supplied  in  the  silent  six-blade  construction.  .  • 

Their  reliability  and  long  life  have  won  the  favor  of  all  dealers  who  have  had  experience  with 
them,  and  in  point  of  operating  efficiency  they  meet  the  most  exacting  requirements. 

And  your  customers  know  about  these  quality  features  of  Robbins  &  Myers  Fans.  Ten  years  of 
persistent  advertising  in  the  leading  magazines  have  made  them  favorably  known  to  everyone. 


When  you  point  out  the  quality  feature  of  R.  &  M. 
Fans  to  your  customers  you  confirm  the  opinion  they 
already  have  of  these  fans,  and  easy  sales  are  the  result. 

The  Robbins  &  Myers  Co.,  Springfield,  Ohio 

New  York      Philadelphia      Boston      Cincinnati      Cleveland  Chicago 
Buffalo       St.  Louis       San  Francisco 


CANADIAN  DISTRIBUTORS 


The    Century   Electric  Co. 
Montreal 

La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co., 
Montreal 


Ltd. 


Eastern  Electric  Co. 
St.  John 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Great  West  Electric  Co., 
Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 

Rogers  Electric  Co.,  Ltd. 
Toronto 


Rot)bl«5  ^Mvcfis  fans 
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Cooling  Condensing  Water 

)  by  the 

"SPRACO" 

Method 

For  the  rapid  and  inexpensive  cooling  of  water 
for  condensors,  water  jackets,  transformers  and  steam 
turbines,  the  Spray  method  is  the  most  satisfactory.  It 
is  the  scientific  application  of  the  simple  idea  of  spray- 
ing water  into  the  open  air — this  cools  it  and  the  water 
is  collected  in  the  cool  pond  and  used  over  again. 

"Spraco"  equipment  also  includes  air  washers  for 
supplying  cool,  clean  air  for  high  capacity  generators. 


Esterior  view  of  cooling  pond— United  Last  Co.,  Montreal 


Our  engineering  staff  is  at  your  service.   Literature  sent  on  request. 

Spray  Engineering  Co.,  93  Federal  St.,  boston 

Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


Oxy«  Acetylene  Welding 


Here  is  an  example  of  a 
patch  welded  into  a  heavy 
steel  pipe.  For  repairing 
hydro  pipe  lines  and  flumes 
the  Oxy-Acetylene  appara- 
tus is  the  most  economical 
method.  It  can  also  be 
used  for  adding  any  kind  of 
metal  to  worn  places  in 
'electrical  machinery. 

Our  catalogue  contains  many 
interesting  illustrations. 

Copies  free  on  request. 
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By-law  Respecting  Unsafe  Electrical  Appliances 

We  are  reproducing  below  a  coijy  of  the  city  of  Winnipeg 
by-law,  just  passed,  relating  to  the  sale  of  unsafe  electncal 
appliances  or  material.  The  city  was  given  special  power  by 
the  provincial  legislature  at  its  last  session  to  deal  with  this 
matter,  as  it  had  l)ecome  increasingly  evident  that  many  ap- 
pliances were  constantly  being  placed  on  the  market  in  which 
the  factor  of  safety  was  not  sufficiently  pro\-idcd  lor.  Mr.  V. 
A.  Cambridge,  city  electrician,  to  whom  wc  are  indebted  for  a 
copy  of  this  by-law,  expects  that  through  their  new  powers 
they  will  be  able. to  keep  the  danger  element  at  the  lowest  pos- 
sible point,  at  the  same  time  protecting  those  conscientious 
manufacturers  who  maintain  the  proper  standard.  We  under- 
stand that  action  has  already  been  taken  in  regard  to  certain 
key  sockets  and  plug  clusters  of  foreign  origin,  which  has 
demonstrated  the  necessity  for  such  powers,  as  the  unre- 
stricted sale  of  this  equipment  was  introducing  serious  haz- 
ards. 

A  By-law  of  the  City  of  Winnipeg  Relating  to  the  Sale  of 
Electrical  Appliances 

The  Municipal  Council  of  the  city  of  W'inniiicg,  in  council 
assembled,  enacts  as  follows: 

1.  No  person,  firm,  or  corporation  shall  sell,  offer  for  sale, 
or  install  any  appliances,  appar^ttus,  or  materials  for  use  with 
electric  current  that  may  be  unsafe. 

2.  The  City  Electrician  of  the  city  of  W  iniiipcg  is  hereby 
empowered  to  inspect  any  or  all  appliances,  devices,  or  ma- 
terial that  are  exposed  for  sale  or  carried  in  stock  for  the  pur- 
pose of  sale  or  installation  hy  any  person,  firm,  or  corporation 


111  the  city  of  Winnipeg,  and  which  are  designed  or  intended 
for  connection  to  or  with  any  electric  light  or  pf)wer  cin  uit  in 
the  city  of  Winnipeg,  and  in  the  event  of  said  City  Electrician, 
upon  examination  or  inspection,  finding  any  such  device,  ai)- 
pliance,  or  material  is,  in  his  opinion,  likely  to  be  a  source  of 
danger  to  persons  or  property,  he  is  hereby  empowere<l  to 
notify  in  writing  the  person,  firm,  or  corporation  exposing  or 
offering  such  device,  appliance,  or  material  from  sale,  or  to 
refrain  from  installing  the  same. 

3.  No  person,  firm,  or  corporation,  after  receiving  a  writ- 
ten notice  signed  by  the  City  Electrician,  that  any  electric 
device,  appliance,  or  material  in  his  or  their  possession  is  un- 
safe, shall  expose  such  device,  appliance,  or  material  for  sale, 
or  shall  attempt  to  install  such  an  appliance,  device,  or  mater- 
ial, unless  and  until  the  same  has  been  altered  so  as  to  comply 
with  the  requirements  of  the  City  Electrician  making  the  same 
safe,  and  his  written  approval  thereof  obtained. 

4.  Any  person,  firm,  or  corporation  may  appeal  to  the  • 
Public  Utilities  Commission  from  any  order  or  direction  of 
the  City  Electrician,  provided,  however,  that  the  order  or 
direction  of  the  City  Electrician  appealed  from  shall  be  and 
remain  in  full  force  and  effect  until  set  aside  hy  order  of  the 
said  commission. 

5  Any  person,  firm,  or  corporation  found  guilty  of  an  in- 
fraction of  any  of  the  provisions  of  this  l)j'-law  shall  be  subject 
to  the  penalties  imposed 'by  by-law  No.  HiliO  of  the  iity  of 
Winnipeg. 


Rapid  Increase  in  Electric  Furnaces 

"Industrial  Heating  as  a  Central  Station  Load"  is  the  lat- 
est l)ooklet  published  by  the  Society  for  Electrical  Develop- 
ment on  selling  the  idea  of  doing  things  electrically.  Before 
publishing  this  booklet  the  whole  industrial  heating  field  was 
carefully  analyzed  by  the  engineering  staff  of  the  society. 
Every  fact,  every  theory  every  practical  application  was 
looked  into,  with  a  view  to  publishing  the  very  best  analysis 
possible  for  the  benefit  of  members  of  the  societ.v  and  the 
entire  electrical  industry.  New  conditions  and  the  war  make 
this  book  very  timely. 

Part  T.,  just  out,  deals  with  electric  furnaces.    The  book 


Table  of  Types  of  Electric  Furnaces  by  Countries  of  the  World  Operating  or 
Contracted  for  on  Jan.  i,  1917 
With  Totals  for  1916,  1915;  1913  and  1910 


Germany  and 
Luxemburg .  . 

Austria- 
Hungary  . 

Switzerland. 

Italy 

France  

Great  Britain .  , 
Belgium  . 
Russia . 
Sweden 
Norway 
Spain. . 
Japan  . 

Mexico  

Australia 

Chile  

Roumauia  

Location  n  o  t 
given  

Total  outside 
the  United 
Slates  and 
Canada..  .  . 


tinited  States 
Canada  


Total  in  U.  5. 

and  Canada. . 
Grand  Total  in 

World  


1. 


170  IIS 
41  I') 


4.^  22  15 
21'h4o!lM 


*F.lectric  metals  in  Great  Britain. 
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be-  a  matter  of  valuable  information  to  you,  e\en  if  tlicrc 
isn't  a  possibility  of  a  furnace  in  your  city  to-day. 

Paft  II.,  to  be  mailed  May  10,  will  give  in  compact  form 
for  ready  reference  fact.s  and  data  as  to  various  uses  and  appli- 
cations of  commercial  electric  heating,  which  will  apply  more 
particularly  to  the  smaller  cities. 

A  table  showing  the  number  of  electric  furnaces  in  the 
various  countries  of  the  world  at  date  January  1,  191T,  is  given 
herewith.  It  will  be  noted  that  during  the  last  three  years 
Germany  has  increased  her  furnaces  from  .'U  to  52,  Austria 
from  10  to  18.  It  is  noticeable  that  neither  of  these  countries 
have  made  any  increase  during  the  last  year.  Ital3'  has  in- 
creased from  20  to  29,  France  from  i:>  to  29,  both  of  these 
countries  showing  substantial  increase  during  1916.  Great  Bri- 
tain has  increased  from  16  to  88.  Russia  has  increased  from 
4  to  16,  Sweden  from  6  to  40,  Norway  from  :j  to  9.  The  United 
States  shows  the  greatest  increase,  namely,  19  to  136.  Canada 
•is  doing  well,  having  19  furnaces  now  in  operation,  as  con'.- 
pared  with  3  in  1913. 

The  Heroult  type  furnace  is  the  most  widely  installed, 
having  a  total  of  181  out  of  471.  Next  comes  the  Rennerfelt, 
with  70,  and  the  induction  type,  with  50. 

Since  this  table  was  compiled  an  order  has  been  placed 
by  the  Imperial  Munitions  Board  for  10  Heroult  type  furnaces 
in  Toronto.  The  Carbon  and  Alloys  Company,  Ltd.,  are  also 
installing  a  Moffat,  type  furnace. 


elected:  Cliairnian,  Mr,  James  Wilson,  Shawinigan  Water  and 
I'o\\cr  Company;  executive  committee,  Messrs.  J.  B.  Woody- 
att,  Southern  Canada  Power  Company;  P.  T.  Davies,  Mont- 
real light,  Heat,  and  Power  Company;  George  McDougall, 
Athabaska  Water  and  Power  Company;  L.  C.  Haskell,  South- 
ern Canada  Power  Company;  R.  J.  Beaumont,  Shawinigan 
Water  and  Power  Company;  chairmen  of  committees:  hall, 
Mr:  George  McDougall;  publicity,  Mr.  H.  M.  Williams,  Mont- 
real Light,  Heat,  and  Power  Company;  educational,  Mr.  H. 
E.  Randall,  Shawinigan  Water  and  Power  Company;  mejet- 
ing  and  papers,  Mr.  J.  B.  Woodyatt;  membership,  Mr.  V.  G. 
Bartram,  Shawinigan  Water  and  Power  Co.;  secretary,  Mr. 
R.  J.  Beaumont;  treasurer,  Mr.  L.  C.  Haskell.  The  first  regu- 
lar meeting  will  be  held  at  Y.M.C.A.,  May  16,  when  a  paper 
will  be  read. 


Montreal  Section  C.  E.  A. 

A  Montreal  companies'  section  of  the  Canadian  Electrical 
Association  has  been  formed,  and  has  a  total  membership  of 
90,  of  which  75  have  just  joined.  At  a  meeting,  held  in  the 
Power   Building  on   April   24,   the   following   officers  were 


Annual  Toronto  Meeting  A.  I.  E.  E. 

The  annual  meeting  of  the  Toronto  section  of  the  A. I. 
E.E.  was  held  in  the  Engineers'  Club  on  Friday,  April  20. 
Mr.  Ernest  V.  Pannell  read  a  paper  entitled,  "Rapid  Transit 
Railways — Some  Features  of  Construction  and  Cost."  The 
re-election  of  officers  and  executive  for  the  1917-18  term  re- 
sulted as  follows:  Chairman,  W.  C.  Gordon,  transportation 
engineer,  Canadian  General  Electric  Company;  secretary, 
Ernest  V.*  Pannell,  electrical  engineer,  British  Aluminium 
Company;  executive  committee:  E.  M.  Ashworth,  assistant 
general  manager,  Toronto  Hydro-Electric  System;  A.  H. 
Hull,  assistant  engineer,  Hydro-Electric  Power  Commission 
of  Ontario;  Wills  Maclachlan,  inspector.  Electrical  Employ- 
ers' Association  of  Ontario;  William  Volkmann,  engineer,  To- 
ronto Power  Company;  and  E.  J.  T.  Brandon,  Hydro-Electric 
Power  Commission  of  Ontario. 


Canadian  Electrical  Association  Will  Hold 
Regular  Convention  in  June 


At  a  recent  meeting  of  the  Managing  Commit- 
tee of  the  Canadian  Electrical  Association  it  was 
decided  to  hold  a  convention  of  all  the  members 
of  the  association  in  Montreal  on  June  7  and  «. 
This  is  the  first  convention  of  this  kind  since  the 
war  l)egan,  the  conventions  of  1915  and  191(5 
being  merely  a  brief  gathering  of  Class  "A" 
members. 

This  year's  convention  will  be  similar  to  pre- 
war conventions  of  this  association,  except  that 
all  entertainment  features  will  be  eliminated.  The 
spirit  in  which  the  association  will  meet  this  year 
is  well  expressed  in  the  following  motion,  which 
was  adopted  at  the  Ottawa  meeting  of  the  Man- 
aging Committee: 

"That  this  association  hold  a  strictly  Inisiness 
two-day  convention  on  June  7  and  8,  in  Montreal. 
That  no  fund  or  provision  l)e  made  for  tlie  enter- 
tainment of  delegates,  hut  that  arrangements  lie 
perfectcfl  for  full  reports  from  the  various  techni- 
cal and  commercial  committees  of  the  association, 
these  reports  to  be  distributed  in  advance  and  dis- 
cussed at  the  convention.  That  the  meeting  be 
made  as  practical  and  businesslike  as  possible, 
with  the  view  not  only  of  stimulating  member- 
ship, but  also  being  of  the  greatest  assi.stancc 
possible  to  those  attending." 

In  connection  with  the  meeting  the  secretary 
of  the  association,  Mr.  Alan  Sullivan,  is  sending 


out  letters,  from  his  Toronto  office  in  the  Excel- 
sior Life  Building,  to  all  members,  asking  them 
to  note  carefully  the  following  conditions  under 
which  the  con\-entinn  proceedings  will  l)e  gov- 
erned : 

1.  The  Managing  Committee  feels  that  the 
time  is  ripe  for  a  meeting  of  the  above  character. 

3.  Many  developments  have  taken  place  in  the 
electrical  world  since  we  have  had  an  opportunity 
to  discuss  these  matters. 

3.  No  jollification  is  contemplated,  and  we  ask 
your  attendance  in  the  interest  not  only,  of  your 
own  affairs,  but  also  of  the  industry  at  large. 

4.  The  National  Electric  Light  Association  has 
given  up  the  idea  of  its  usual  type  of  convention 
for  this  year. 

5.  L'nder  the  circumstances  the  association  is 
not  making  an}-  special  arrangements  either  for 
accommodation  or  transportation.  These  are 
matters  which  each  delegate  will  settle  for  him- 
self. 

6.  Place  of  meeting  will  be  the  Ritz-Carlton 
llotel,  and  arrangements  will  be  made  that,  on  the 
ex  ening  of  June  7  we  may  dine  together,  at  a  set 
rate  f(M-  each  person. 

7.  Please  acknowledge  this  notice,  and  state 
whether  you  will  be  represented,  and  by  how 
many  individuals. 
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The  Evolution  of  the  Electrical  Process  of 

Manufacturing  Steel 

By  Mr.  Geo.  M.  Berry 


Part  II — Arc  Furnaces 

'The  Stassano 

The  Stassano  furnace  is  of  arc  type,  and  coniists  of  a 
cylindrical  outer  casing  of  properly  reinforced  iron  or  steel 
plates,  surmounted  by  a  conical  roof.  The  furnace  is  lined 
with  magnesite  brick.  It  is  built  of  both  stationary  and  rotat- 
ing design,  and  when  the  later,  the  axis  of  the  furnace  about 
which  it  rotates  during  the  operation  includes  an  angle  of 
about  7  degrees  with  the  vertical.  A  three-phase  alternating 
current  of  90  volts  is  delivered  to  the  three  electrodes  which 
nearly  meet  in  the  centre  of  the  interior  of  the  furnace.  The 
capacity  of  the  different  furnaces  in  operation  varies  from 
200  h.p.  to  1,000  h.p.  The  furnace  is  used  both  for  reduction 
of  ores  and  making  iron  castings  or  steel  direct  and  for  refin- 
ing of  steel  cither  melting  cold  scrap  or  taking  hot  metal. 
According  to  the  inventor,  "the  construction  of  the  furnace 
is  the  same,  whether  it  is  used  for  ore  reducing  or  steel  refin- 
ing, with  only  slight  alterations,  such  as  for  instance  when 
refining  steel  the  use  of  the  top  escape  for  gases  may  be 
omitted.  The  product  depends  on  the  charge  introduced 
into  the  furnace,  which  is  governed  by  the  nature  of  the  work 
to  be  done. 

The  Rennerfelt  Furnace 

The  Rennerfelt  furnace  is  like  that  of  Stassano,  in  tiiat 
it  is  a  purely  arc  furnace,  and  is  not  particularly  like  it  in 
any  other  respect.  The  furnace,  as  at  first  developed,  is 
essentially  a  cylinder,  having  its  longitudinal  axis  horizontal. 
This  has  so  far  been  built  in  two  designs,  one  so  that  the 
furnace  rolls  having  the  tap-spout  in  its  side,  the  other  so 
that  one  end  of  the  cylinder  in  which  the  tap-spout  is  placed 
is  lowered  for  tapping.  The  newer  type  is  rectangular  ex- 
ternally, circular  in  hearth,  and  electrode  points  may  be 
raised  or  lowered. 

The  furnace  has  three  electrodes,  and  the  principle  con- 
sists in  having  two  of  these  electrodes  in  the  horizontal,  one 
entering  from  each  side  somewhat  above  the  slag — about  15 
inches — while  the  third  electrode  enters  from  the  top,  imme- 
diately over  a  point  midway  between  the  other  two.  The 
furnace  uses  a  three-phase  current,  which  is  changed  (by 
means  of  a  Scott  connection)  to  two-phase,  three-wire  sys- 
tem. 

The  middle  conductor  and  the  middle  electrode  carries 
about  40  per  cent,  more  current  than  the  two  outside  elec- 
trodes, with  the  result  that  the  arc  is  subjected  to  a  very  phe- 
nomenal deflection  downward.   This  is  the  distinctive  feature. 

The  effect  of  this  is  to  force  the  intense  heat  of  the  arc 
down  onto  the  bath,  spreading  the  flame  so  that  its  heat  can 
be  largely  absorbed  there,  thus  greatly  saving  the  roof,  and. 
reducing  costs  and  loss  of  time  in  making  changes.  In  the 
larger  furnaces  more  than  one  of  these  groups  of  three  elec- 
trodes may  be  placed,  the  distance  between  the  horizontal 
electrodes  from  tip  to  tip  being  18  to  33  inches. 

The  first  furnaces  were  three-ton  capacity  or  under,  but  a 
four-ton  has  lately  been  built.  The  smaller  furnaces  have  one 
door  and  the  larger  ones  only  two  doors.  With  .50  t<i  fiO^'cycle 
current  the  power  factor  is  said  to  be  90  to  97. 

The  Keller  Furnace 

The  original  Keller  furnace  is  of  resistance  type  and  used 
for  reducing  ores  to  metal.  It  consists  of  two  vertical  iron 
casings  of  square  cross-section,  forming  two  shafts,  com- 
municating with  each  other  at  their  low.er  ends  by  means  of 


a  lateral  canal.  The  casings  are  lined  with  refractory  mater- 
ial. T  wo  different  classes  of  furnaces  were  used  for  the  early 
work.  In  the  case  of  the  first  furnace  employed,  the  lateral 
canal  was  widened  out  at  its  centre  to  form  a  reservoir  for 
the  accumulating  melted  metal,  from  which  it  could  be  tapped 
after  the  slag  had  been  withdrawn,  from  tap  holes,  one  for 
each  shaft,  situated  at  the  lower  end  of  the  shaft  and  above 
the  level  of  the  tap  hole  of  the  metal  reservoir.  In  the  base 
of  each  shaft  is  a  carbon  block,  and  these  carbon  blocks  are 
electrically  connected  on  the  outside  of  the  furnace  by  copper 
bars.  The  carbon  electrodes  to  which  the  current  is  dis- 
tributed pass  two  thirds  of  their  length  into  the  shaft. 

The  New  Keller  Furnace 

The  new  Keller  steel  furnace,  of  tilting  design,  is  unlike 
any  other,  both  in  the  mechanicar  handling  of  its  electrodes 
and  with  its  bottom.  In  this  earlier  practice  Keller  used  his 
electrodes  in  series,  but  later  places  them  in  parallel. 

At  each  of  the  four  corners  of  the  superstructure  are  two 
swinging  arms  for  holding  the  electrodes.  When  the  furnace 
is  in  operation  four  of  these  arms  are  swung  in  over  the  fur- 
nace so  that  when  they  are  in  position  the  ends  of  the  four 
electrodes  form  a  square.  The  other  four  swinging  arms  are 
for  reserve  electrodes  to  facilitate  rapid  change  when  a  new 
electrode  is  needed  in  the  furnace.  The  electrical  connection 
of  the  electrodes  is  made  to  the  bus  bars,  held  well  out  of  the 
way  overhead  by  the  cross-beams  of  the  superstructure. 

The  bottom  is  a  conducting  hearth,  made  of  iron  bars  of 
1  in.  to  1]4  in.  diameter,  placed  regularly  1  in.  to  1]4  in.  apart 
and  fastened  to  a  metallic  plate  at  the  bottom.  These  pins 
are  placed  so  as  to  completely  cover  all  of  the  area  of  the 
bottom.  All  of  the  spaces  Ijetween  these  pins  are  filled  witii 
the  magnesia  bottom  material,  rammed  in  while  hot  with  a 
special  tool  for  the  purpose. 

The  general  operation  of  this  furnace  is  much  the  same 
as  the  others  of  this  arc  resistance  type. 

The  Girod  Furnace 

The  early  furnace  of  this  inventor  was  a  purely  resistance 
furnace.  The  only  novelty  over  the  cruci ble  was  that  it  was 
heated  electrically.  It  consisted  of  a  crucible,  with  its  sides 
and  bottom  surrounded  by  a  granular  resistance  material,  and 
having  two  horizontal  electrodes  led  in  from  opposite  sides 
to  the  resistance  material.  The  resistance  to  the  current  in 
this  material  was  the  source  of  heat.  The  furnace  was  mount- 
ed on  trunions,  so  that  it  could  be  tilted.  This  furnace  was 
about  300  h.p.,  with  very  low  voltage.  The  temperature  is 
reported  to  be  capable  of  control  at  as  low  as  500  degrees  C, 
if  desired,  but  could  be  raised  to  well  above  the  melting  point 
of  steel  (an  estimated  temperature  of  3,.j00  to  4,000  degrees 
C).  It  was  of  about  150  kw.,  and  was  reported  to  produce 
3,000  Kg.,  or  4,400  pounds  of  steel  per  day. 

The  new  type  of  Girod  furnace  is  similar  to  that  of  the 
Heroult  furnace,  except  as  to  electrodes.  These  may  be  one. 
two,  or  more,  and  are  all  of  the  same  polarity,  whatever  their 
number,  while  the  other  pole  is  provided  in  the  bottom  of  the 
furnace.  .\!1  of  the  electrodes  at  the  top  are  in  parallel.  The 
electric  current  goes  from  these  electrodes  into  the  slag, 
thence  into  the  steel  bath,  and  thence  out  by  the  bottom. 
This  is  then  a  combination  of  arc  and  resistance,  the  slag  and 
steel  presenting  two'resistances  in  series.  The  newer  furnace.s 
of  this  type  are  three-phase.  With  this  there  are  four  elec- 
trodes 14  in.  diameter.   Tw^o  of  these  are  each  connected  to  a 
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phase.  The  other  two  are  connected  in  parallel  v/ith  the  third 
phase,  while  the  hearth  is  connected  so  as  to  form  the  neutral 
point  of  the  system. 

The  chief  feature  of  the  Girod  furnace  is  the  soft  iron 
plugs,  water  cooled  at  the  outside  ends,  which  project  up 
through  the  bottom  and  serve  as  the  bottom  electrode. _ 

Chapulet  Furnace 

This  is  used  at  Allevard,  France,  and  is  closely  similar  to 
Girod  in  current  arrangement  and  in  manner  of  heating. 

The  Gronwall  Furnace 
The  first  Gronwall  furnace  was  rectangular,  used  two 
electrodes,  and  was,  in  sha,pe  and  appearance,  very  closely 
similar  to  the  Heroult  early  design,  and  did  not  differ  from 
the  Herould  materially,  except  that  it,  like  the  Girod  and 
some  others  of  this  class,  had  one  pole  of  the  current  in  the 
bottom  of  the  furnace..  The  present  pattern  of  this  furnace 
is  like  the  later  designs  of  both  the  Girod  and  Heroult,  also 
of  circular  plan,  but  the  electrode  application  is  different. 
The  furnace  now  has  four  electrodes,  which  utilize  a  two- 
phase  system  and  are  connected  two  each  in  parallel  to  a 
phase.  In  the  bottom  is  a  conducting  block  (in  the  first  fur- 
nace, carbon)  of  large  area,  which  is  covered  with  a  thick 
layer  of  the  furnace  bottom  refractory  material.  This  block 
forms  a  neutral  or  ground.  In  conjunction  with  this  arrange- 
ment (covered  by  patents  controlled  by  John  A.  Crowiey 
Coniipany)  is  employed  an  arrangement  whereby  it  is  pos- 
sible to  operate  the  furnace  at  a  range  of  dif¥erent  voltages, 
either  across  the  electrodes  or  through  the  bath  to  the  neu- 
tral, which  is  embedded  under  the  lining  and  does  not  come 
in  contact  with  the  bath.  These  furnaces  are  all  reported  as 
producing  high-grade  steel  and  vary  in  capacity  from  114 
tons  to  10  tons.  The  one  furnace  m  this  country— Kayser, 
EUeson  &  Co.,  Sheffield,  at  Detroit— is  of  .5-ton  capacity. 

The  Nathusius  Furnace 
The  Nathusius  furnace,  which  has  been  in  commercial 
use  in  Germany— ar  Friedenshutte,  in  Silicia— is  of  arc  re- 
sistance type;  and,  like  the  Keller,  Girod,  and  Gronwall,  has 
the  current  pass  through  electrodes  in  the  top  of  the  furnace, 
through  the  slag  and  metal,  to  conduction  points  in  the  bot- 
tom. With  this  furnace,  which  is  circular,  there  are  three 
electrodes,  in  delta  form,  projecting  through  the  roof,  which 
comes  down  nearly  to  the  slag  line,  and  three  corresponding' 
electrodes  coming  up  from  below  into  the  bottom.  These  do 
not  come  all  of  the  way  through  the  bottom,  but  have  their 
upper  ends  covered  over  with  several  inches  of  the  bottom 
material.  The  current  is  three-phase,  and  with  this  arrange- 
ment of  electrodes  there  are  three  paths  of  currents— (1)  the 
arcs  through  the  slag  from  the  upper  electrodes  to  the  neu- 
tral point  in  the  bath;  (2)  from  the  bottom  electrodes  to  the 
bath;  (3)  from  the  upper  electrodes  directly  to  the  bottom 
electrodes. 

An  arrangement  is  provided  by  utilizing  an  additional 
transformer,  whereby  the  voltage  of  the  current  to  the  bot- 
tom electrodes  may  be  increased  a^t  will  when  it  is  desired  to 
give  increased  heat  directly  to  the  bottom.  There  are  four 
of  these  furnaces  in  operation,  of  which  the  first,  in  1909,  was 
:i-ton  ca,pacity,  and  the  second,  installed  soon  after,  was  ^Vz- 
ton  capacity. 

The  Wile  Furnace 

The  Wile  furnace  is  a  three-electrode,  three-phase  fur- 
nace, having  one  electrode  connected  to  each  phase.  Two  ot 
these  electrodes  are  introduced  through  the  lop,  while  the 
third  is  introduced  through  the  l)ottom.  The  bottom  elec- 
trode does  not  project  clear  through  the  bottom  so  as  to 
come  in  contact  with  the  metal  of  the  bath,  but  is  covered 
over  with  a  layer  of  the  bottom  material.  This  is  magnesite 
and  tar.  The  advantages  claimed  for  this  furnace  are  that  in 
refining  liquid  charge  a  quiet  circulation   is  given   to  the 


metal,  and  in  melting  cold  charge  the  bottom  electrode  pro- 
duces at  the  beginning  a  pool  of  liquid  metal  in  the  bottom, 
thus  reducing  to  a  minimum  the  breaks  in  the  arc  and  im- 
proving the  load  factor. 

The  Snyder  Furnace 

The  Snyder  furnace  is  circular  in  plan,  single  phase, 
using  a  single  electrode  in  the  top,  which  is  introduced 
tlirough  the  centre  of  the  roof.  The  other  pole  is  a  metallic 
electrode,  which  extends  clear  up  through  the  tefractory 
bottom  material  into  the  bath,  where  the  upper  end  is,  of 
course,  continually  melted  off.  This  electrode  is  water- 
cooled  at  its  bottom  end. 

The  furnace  is  built  in  different  sizes,  principally  3-ton 
and  6-ton,  is  designed  to  run  at  220  volts,  and  the  3-ton  fur- 
nace takes  about  850  kw.  It  is  operated  with  either  acid  or 
basic  lining.  The  furnace  recently  installed  at  the  Halcomi) 
Steel  Company's  plan-t  is  basic  lined  and  of  3-ton  capacity. 
This  installation  is  not  yet  past  the  experimental  stage.  We 
have  already  made  a  number  of  radical  changes,  both  in  elec- 
trical control  and  in  protection  of  the  refractories,  and  it  is 
probable  that  still '  other  important  changes  will  be  made. 
While  no  attempt  has  so  far  been  made  to,  try  the  furnace 
out  through  the  full  range  of  compositions  which  constitute 
the  product  of  this  company,  yet  some  very  good  work  has 
been  done  with  it  in  making  certain  grades  which  have  so  far 
been  attempted  in  it.    The  power  factor  is  good. 

The  Heroult  Furnace 

The  Heroult  furnace  is  described  in  the  Canadian  Com- 
mission's report  as  follows: 

"The  furnace  is  of  the  tilting  pattern.  It  consists  of  an 
iron  casing,  lined  with  dolomite  brick  H  H,  and  magnesite 
brick  around  the  openings.  The  hearth  is  formed  of  crushed 
dolomite  K,  rammed  on  top  of  the  dolomite  brick  lining  of 
the  bottom  of  the  iron  casing.  Two  electrodes  EE  pass 
through  the  roof  of  the  furnace,  which,  in  the  Kortforts  fur- 
nace, was  water-jacketed  for  a  short  distance  above  and 
below  their  passage  through  the  iron  casting  of  the  roof. 
The  current  passes  from  one  electrode  through  the  narrow 
air  gap  to  the  molten  metal,  along  it,  through  the  slag  and 
second  air  gap,  to  the  other  electrode.  An  alternating  cur- 
rent of  4,000  amperes  and  110  volts  was  delivere'd  to  the  elec- 
trodes. The  intensity  of  the  current  passing  through  the 
Ijath  is  regulated  by  adjusting  the  width  of  the  air  gap  be- 
tween the  electrodes  and  the  slag  line.  This  adjustment  is 
effected  either  by  hand  or  automatically  by  a  special  con- 
structed regulator." 

In  the  first  five  years  following  the  beginning  of  opera- 
tion of  the  Heroult  process  at  the  Halconib  Steel  Company, 
installations  were  made  at  McKeesport,  Pa.,  by  the  Firth- 
Sterling  Company,  at  Worcester,  Mass.,  by  the  American 
Steel  and  Wire  Company,  and  at  South  Chicago  by  the  Illin- 
ois Steel  Company.  There  were,  perhaps,  also  sonie'Ameri- 
can  installations  in  other  localities  for  steel  castings,  etc. 
Those  installations  at  Worcester  and  South  Chicago  are  15- 
ton  capacity,  and  were,  until  recently,  the  largest  built.  They 
are  now  exceeded  in  size  by  two  25-ton  furnaces  of  the  same 
general  type  in  France  and  two  in  Germany,  one  of  28  tons 
at  Bruckhausen  and  the  other  of  30  tons  at  Dortmund. 

The  Worcester  furnace  was  designed  for  using  molten 
basis  open  hearth  metal  for  making  steel  for  wire,  while  that 
at  South  Chicago  utilizes  molten  metal  from  tlie  acid  Besse- 
mer in  producing  principally  steel  for  rails,  said  to  be  greatly 
superior  to  those  of  open-hearth  steel. 

These  two  15-ton  furnaces  and  also  the  later  installations 
in  various  places  use  a  three-ph'ase  electric  current,  and  are 
of  slightly  different  design  from  the  single-phase  current 
furnace.  The  essential  difference  is  that  in  place  of  two  ver- 
tical electrodes  there  are  three,  so  placed  that  their  ends 
form  an  equilateral  triangle,  with  the  apex  towards  the  back 
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of  the  furnace.  Each  electrode  is  connected  to  a  phase  of 
the  three-phase  circuit.  The  shape  of  the  furnace  in  its  plan 
view  is,  in  general,  circular. 

As  pointed  out  in  the  Bureau  of  Mines  Bulletin  of  Febru- 
ary, 1914,  "Electric  Furnaces  for  Making  Iron  and  Steel,"  from 
which  I  quote: 

"The  Heroult  electric  steel  furnace  heads  the  list  of  elec- 
tric furnaces  in  use  in  the  iron  and  steel  industry,  with  31 
furnaces  already  built' and  30  others  in  course  of  construction. 
The  wide  use  of  the  Heroult  furnace  is  due  chiefly  to  its  effi- 
ciency, simplicity  of  construction,  and  adaptaljility  to  many 
different  uses.   Also  it  was  the  pioneer  electric  steel  furnace." 

The  author  counts  it  no  small  honor  to  have  been  inti- 
mately associated  with  the  development  of  this  process  by 
the  Halcomb  Steel  Company  at  Syracuse,  N.Y.,  from  its  in- 
ception to  the  present.  Concerning  the  state  of  development 
of  this  process,  it  must  be  said  that  there  is  a  vast  difference 
between  the  academic  statement  in  1904  of  the  process  and 
the  achievement  of  the  present  in  every-day  practice. 

The  installation  and  initial  operation  of  the  process  at 
Syracuse  was  under  the  personal  supervision  of  its  inventor. 
Dr.  P.  T.  L.  Heroult,  and  yet  the  practice  and  results  of  those 
days  of  early  1906  are  in  vast  contrast  to  the  results  being 
obtained  to-day.  The  character  and  life  of  refractories,  the 
method  of  handling  the  doors,  the  water-cooling  devices,  the 
shape  of  the  electrodes,  the  character  of  the  slag,  and  the 


deliniteness  of  control,  all  represent  distinct  advance.  These 
and  other  advances,  without  question,  could  not  have  been 
made  in  50  short  a  time  without  competent  and  skilled  steel- 
makers, who  not  only  were  in  full  sympathy  with  the  new- 
process,  but  who  were  also  steel  men  whose  families  for 
generations  before  were  connected  with  the  fine  steel  indus- 
try 

The  first  installation  operating  the  Heroult  process  at 
the  plant  of  the  Halcornb  Steel  Company  begins  with  the 
raw  materials  in  the  form  of  pig  iron,  scrap,  and  the  neces- 
sary fluxes,  which  utilizes  a  25-ton  Regenerative  Wellman 
tilting  basic  open-hearth  furnace,  in  which  the  dephosphoriz- 
ing is  done  and  the  steel  refined  to  a  very  pure  grade  of  open- 
hearth  steel.  This  is  taken  molten,  in  weighed  amount,  to 
the  electric  furnace,  where  the  sulphur  is  removed  and  the 
metal  freed  entirely  from  oxides  and  gases;  thus  a  very  pure 
iron  may  be  obtained.  The  metal  while  in  the  furnace  is  ex- 
amined, both  physically  and  chemically.  To  this  steel  of 
known  composition  and  free  from  tendency  to  chemical 
change  additions  are  ciuantitatively  made  of  carbon  and  the 
metals  which  it  is  desired  to  have  in  the  finished  steel.  This 
procedure  gives  with  the  greatest  accuracy  the  composition 
desired  in  the  finished  heat.  The  time  required  for  the  metal 
in  the  furnace  is  approximately  1^  hours,  but  this  is  depend- 
ent on  the  number,  amount,  and  character  of  the  additions. 
When  the  heat  is  finished,  it  is  tapped  and  cast  into  ingots. 
(To  be  continued) 


The  Manufacture  of  Munitions  in  Canada,  and  the  Permanent 
Assets  to  Canadian  Industry  Resulting  Therefrom 


By  Col.  David  Carnegie* 

I SHOULD  like  to  refer  first  to  Canada's  capacity  to  pro- 
duce munitions;  second,  to  the  permanent  assets  to 
Canadian  mdustry'  arising  out  of  munitions  work;  and, 
third,  to  the  responsibility  ot  engineers  in  developing 
these  assets. 

Canada's  Capacity  to  Produce  Munitions 
In  September,  1914,  when  General  Sir  Sam  Hughes  under- 
took the  first  order  for  shrapnel  shells  Canada's  capacity  to 
produce  shells  amounted  to  340  18-Pr.  shrapnel  shells  per  week. 
These  were  made  at  the  Dominion  y\rsenal,  Quebec.  The 
capacity  of  Canadian  factories  to-day  approximates  400,000 
18-Pr,  shrapnel  complete  rounds  per  week,  including  cartridge 
cases,  primers,  fuses,  anfl  propellants.  In  addition  to  this 
amazing  output  there  is  a  weekly  capacity  in  Canada  for 
nearly  400,000  high  explosive  shells,  ranging  in  sizes  from 
18-Prs.  to  9.3  in.,  making  an  approximate  total  weekly  output 
of  800,000  shells.  This  large  output,  along  with  other  sup- 
plies made  independently,  requires  about  25,000  tons  of  steel 
per  week,  2,500  tons  of  brass,  750  tons  of  copper,  250  tons  of 
zinc,  1,500  tons  of  lead,  200  tons  of  antimony,  150  tons  of  resin, 
several  tons  of  ferro-molybdenum,  and  about  500  tons  of  cor- 
dite, 500  tons  of  trinitrotoluol,  and  300  tons  of  nitrocellulose 
powder. 

Over  300,000  boxes  are  required  for  these  shipments  per 
week,  and  about  three  and  one-quarter  million  lineal  feet  of 
board  are  used  in  making  these  boxes. 

The  weekly  value  of  these  products  can  only  be  under- 
stood by  people  who  have  learned  to  think  in  millions.  The 
total  value  of  orders  for  munitions  placed  in  Canada  ap- 
proaches eight  hundred  million  dollars  and  the  value  of  the 
munitions  shipped  is  close  upon  five  hundred  million  dollars. 

The  Amount  and  Value  of  the  Plant  Employed  in  Producing 
Munitions 

Looking  again  at  the  magnitude  of  munitions  work  in 
Canada  to-day,  we  see  650  factories  engaged  in  144  towns 


scattered  throughout  every  province  of  the  Dominion  except 
Prince  Edward  Island.  Cities  as  far  apart  as  St.  John,  New- 
foundland, and  Victoria,  B.C.  (a  distance  approximating  4,500 
miles)  are  contributing  to  the  output.  Manufacturers  from 
almost  every  industry  in  Canada  have  turned  their  attention 
to  the  production  of  munitions,  and  it  is  gratifying  to  record 
that  few  of  them  have  failed  in  producing  the  standard  of 
work  required. 

Some  idea  of  the  amount  of  plant  and  machinery  in- 
stalled can  be  obtained  when  it  is  remembered  that  apart  from 
the  large  increase  in  the  number  of  steel-making  furnaces 
which  have  been  installed  silice  the  war  commenced,  there 
are  26  contractors  making  shell  forgings,  with  total  forging 
press  ca,pacity  of  61,000  tons.  This  tonnage  is  represented  by 
162  forging  presses,  the  largest  having  a  pressure  of  1,500 
tons  and  tlie  smallest  200  tons.  In  order  to  feed  these  presses 
with  steel  for  forgings  200  furnaces  have  been  built.  The 
presses  are  driven  by  120  sets  of  pumps,  having  a  total  electric 
motor  capacity  of  21,000  h.p.  The  approximate  value  of  shell 
forging  plant  machinery  installed  is  estimated  at  $5,000,000. 

Coming  to  the  plants  for  the  machining  and  assembling 
of  shells  and  the  manufacture  of  component  parts,  there  have 
been  installed  over  18,000  machines  and  90,000  h.p.  to  drive 
them,  the  estimated  cost  approximating  $35,000,000. 

Gauge  Production 


*  E.xtracted  from  recent  addresses  before  the  Ottawa  Branch  C.  S.  C.  E. 
and  the  Engineers'  Club,  Toronto. 


One  can  hardly  mention  this  subject  without  being  re- 
minded of  the  almost  insuperable  difficulties  which  were  pre- 
sented in  the  early  days  of  the  war  in  obtaining  gauges  for 
munitions.  We  can  never  thank  the  United  States  manufac- 
turers sufficiently  for  what  they  did  in  coming  to  our  aid  at 
tiiat  time.  The  special  skill  in  making  gauges  to  the  limits  of 
accuracy  required  could  not  then  be  found  in  Canada.  To-day 
there  arc  at  least  20  factories  producing  gauges  in  Canada; 
and  while  we  are  not  independent  of  help  from  the  States, 
some  idea  of  the  magnitude  of  the  work  can  be  understood 
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from  the  monthly  bill,  wliich  amounts  to  over  $150,000  for  new 
gauges. 

During  the  month  of  March  about  10,000  nev/  gauges  and 
checks  were  inspected.  The  usual  accuracy  called  for  on  a 
gauge  is  .0003— ;s/lO  thousands  of  an  inch;  and  for  a  check, 
l/lO  thousand. 

An  army  of  over  5,000  examiners  are  engaged  upon  the 
inspection,  under  the  direction  of  Colonel  Edwards  and  his 
staff  of  officers. 

Production  of  Copper,  Zinc,  and  Other  Metals 

In  addition  to  the  production  of  steel,  the  manufacture  of 
forgings,'  the  machining  and  assembling-  of  shells,  and  the 
manufacture  of  cartridges,  cases,  fuses,  primers,  and  other 
components,  the  mining  and  metallurgy  of  metals  for  muni- 
tions manufacture  have  played  an  important  part  in  Canada. 
Copper  and  zinc' are  now  refined  in  the  Dominion  instead  of 
being  sent  in  the  form  of  concentrates  of  zinc  and  copper  matt 
to  the  United  States  for  refining  there.  Copper  products, 
such  as  copper  bands,  are  now  being  manufactured  in  Canada 
on  a  commercial  basis.  Brass  cartridge  case  material,  so  diffi- 
cult to  obtain  in  the  early  months  of  the  war,  is  now  being 
made  successfully  in  Canada.  Other  materials,  such  as  lead, 
antimony,  arsenic,  tungsten,  molybdenum,  and  aluminum, 
have  been  produced  for  munitions. 

Production  of  Explosives 

Side  by  side  with  these  developments  there  has  grown  a 
capacity  for  explosives  even  greater  in  proportion  than  that 
of  metals.  In  order  to  complete  what  we  call  the  fixed  18-Pr. 
round  of  ammunition,  it  is  necessary  to  make  cordite  or  nitro- 
cellulose powder,  and  while  experimental  amounts  of  cordite 
had  been  produced  before  the  war,  Canada's  capacity  to-day 
a,pproaches  1,000,000  pounds  per  week  of  both  cordite  and 
nitrocellulose  powder. 

One  of  the  principal  explosives  used  for  bursting  shells, 
known  as  trinitrotoluol,  has  been  made  successfully  in  Canada 
for  over  two  years  from  the  by-products  of  the  coke  ovens. 
To-day  the  production  approaches  1,000,000  pounds  per  week. 

National  Factories 

Among  the  many  contributing  features  of  successful  pro- 
duction to-day  started  by  Mr.  Flavelle  soon  after  he' became 
chairman  of  the  Imperial  Munitions  Board  was  the  creation 
of  great  national  factories  in  Canada.  In  addition  to  stimulat- 
ing and  developing  companies  in  Canada  he  set  in  operation 
several  national  factories  for  th,e  loading  of  fuses,  the  manu- 
facture of  gun  cotton,  acids,  trinitrotoluol,  aceton,  cordite, 
nitrocellulose  powder,  aeroplanes,  and  electric  steel. 

These  factories  are  operated  by  separate  companies,  tlie 
entire  stock  of  each  company  being  held  by  the  Imperial 
Munitions  Board. 

In  this  connection  it  is  interesting  to  know  that  aero- 
planes are  being  made  in  Canada  at  about  the  rate  of  one  per 
day,  and  when  the  new  factories  are  completed  five  per  day 
are  expected. 

Permanent  Assets  to  Canadian  Industry 

Hurrying  from  these  few  facts  about  the  output  of 
munitions  in  Canada,  without  even  touching  upon  what  would 
be  a  fascinating  subject  to  you  as  engineers  (I  mean  the 
scientific  processes  involved),  and  also  leaving  entirely  out 
of  consideration  the  gruesome  purpose  in  actual  warfare  for 
which  the  munitions  are  required,  I  pass  on  to  consider  the 
value  of  this  unholy  business  as  a  permanent  asset  to  Cana- 
dian industry.  I  should  like  to  divide  the  total  value  of  the 
permanent  assets,  as  I  view  them,  into  two  parts — the  first 
resulting  from  the  standardization  of  products,  the  second 
from  the  standardization  of  skill. 

1.  The  Standardization  of  Product 

No  component  part  of  munitions,  however  insignificant, 
has  been  made  or  accepted  on  the  old  principle  of  "good 
enough."    Every  part  has  been  supplied  to  drawing  and  spe- 


cification, with  rigid  examination,  analysis,  and  test,  before 
acceptance. 

I  think  I  am  safe  in  saying  that  there  is  no  industry  in 
Canada  which  has  been  occupied  in  the  manufacture  of  muni- 
tions but  has  passed  through  a  process  of  refinement,  which 
will  leave  it  in  a  better  condition  when  it  returns  to  domestic 
pursuits  after  the  war.  If  you  review  the  great  industries  of 
Canada  it  will  be  difficult  to  find  one  which  has  not  been 
actively  contributing  to  the  output  of  munitions. 

Industries  such  as  the  iron  and  steel,  the  metals  and 
metal  products,  refractory  materials  and  fuels,  lumber  and 
timber,  leather,  textiles,  paper,  chemicals,  and  other  minor 
industries,  have  called  into  being  processes  and  plant  which 
could  be  adapted  for  munitions,  and  have  also  added  new 
processes,  new  equipment,  and  new  skill,  where  these  were 
required. 

In  addition  to  the  employment  and  adaptation  of  exist- 
ing industries  for  munitions  manufacture,  entirely  new  indus- 
tries have  been  brought  into  activity.  The  manufacture  of 
munitions  has  given  an  abiding  impetus  to  the  mining  and 
subsequent  operations  in  the  production  of  coal,  iron,  copper, 
nickel,  zinc,  molybdenum,  antimony,  aluminum,  and  other 
metals. 

The  chemical  industries  have  been  accelerated  by  utiliz- 
ing the  waste  products  of  the  coke  ovens  for  the  manufacture 
of  high  explosives.  These  waste  products  after  the  war  will 
be  turned,  by  ingenuity  and  skill,  into  valuable  domestic  pro- 
ducts. 

The  electro-chemical  industries,  such  as  the  refining  of 
copper,  zinc,  and  lead,  have  been  initiated,  and  will  remain  as 
a  commercial  asset.  The  electro-thermic  processes  for  the 
production  of  ferro  alloys,  such  as  ferro-silicon,  ferro-man- 
ganese,  ferro-molybdenum,  aluminum,  magnesiuin,  and  other 
metals,  have  produced  standardized  products. 

It  has  been  a  costly,  and  sometimes  bitter,  training,  but 
it  has  been  done  ungrudgingly  and  with  great  patience;  and, 
as  a  result,  the  standard  of  Canadian  products  to-day  is 
greater  than  ever  before. 

2.  Standardization  of  Skill 

The  widespread  knowledge  of  new  processes,  involving 
the  scientific  study  of  metals,  the  flow  of  materials,  and  their 
physical,  chemical,  and  metallurgical  values,  has  been  such 
that  one  can  hardly  imagine  it  would  have  b£en  possible  for 
the  universities  and  technical  schools  of  Canada  to  have  pro- 
vided such  instruction  in  the  course  of  many  years  which  has 
been  crowded  into  as  many  months.  Every  workshop  has 
been  a  school  of  training  in  standardizing  its  skill.  Every 
factory  in  which  steel  is  made  and  forged  is  now  partly  or 
fully  equipped  with  the  means  for  measuring  temperatures 
and  intelligently  discovering  the  value  of  the  materials  with 
which  they  are  working.  In  every  workshop  in  the  different 
provinces  of  Canada  where  shrapnel  shells  are  made  the 
scientific  treatment  of  steel  is  known.  There  is  hardly  a  town 
of  any  importance  in  which  the  use  of  precision  instruments 
and  gauges  for  measuring  shells  and  their  component  parts 
does  not  exist. 

It  is  difficult  to  assess  the  value  of  this  skill  to  Canadian 
industry,  in  which  over  350,000  workers  have  become  skilled 
in  the  art  of  such  processes  and  the  manipulation  of  such 
tools  and  gauges.  It  is  more  surprising  still  to  know  that 
nearly  13,000  women  have  become  skilled  in  this  work.  Never 
in  the  history  of  the  world  has  there  been  such  an  incentive 
to  acquire  such  skill  for  a  purpose  the  like  of  which  our  civil- 
ization should  be  ashamed,  but  which  is  nevertheless  an  asset 
which  will  be  of  great  value  in  the  peaceful  commercial  in- 
dustries for  the  expansion  of  Canada. 

The  Responsibility  of  the  Engineer  in  Developing  These 
Permanent  Assets 

Gentlemen,  ours  is  an  honorable  profession,  one  crowded 
vVith  vistas  of  research  and  delights,  the  like  of  which  even 
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the  angels  might  envy.  This  war  has  awakened  the  slumber- 
ing forces  in  the  human  mind  and  brought  into  activity  engi- 
neering genius  unequalled  in  quality  hitherto.  Your  great 
waterfalls  have  been  transformed  by  your  skill  into  the  most 
resourceful  agency  of  power,  without  which  we  would  have 
hopelessly  failed  in  reaching  the  output  of  munitions  named. 
V'our  skill  has  mined,  smelted,  and  fabricated  the  many 
•  metals  which  have  proved  to  be  of  such  value  for  munitions. 
The  great  engineering  plants  which  have  been  brought  into 
being  by  your  skill  are  monuments  of  industry  which  must 
not  be  allowed  to  rust  when  this  war  is  over.  There  is  a  great 
responsibility  resting  on  you  as  engineers  and  leaders  of  in- 
dustrial thought  and  action.  It  is  greater  to-day  than  ever 
before  in  the  history  of  Canada.  The  opportunity  given  to 
you  of  taking  and  intelligently  using  and  directing  those 
assets  of  which  1  have  spoken  is  of  vital  importance  to  Can- 
ada's successful  industrial  development.  There  is  no  need  to 
wait  for  royal  commissions.  Power  and  authority  are  vested 
in  yourselves;  nothing  will  be  too  great  for  you  if  you  see 
your  opportunity,  and  if  jou  have  faith  in  the  engineering 
talent  of  Canada.  The  man  who  was  afraid  and  went  and 
hid  his  talent  in  the  earth  brought  forth  the  most  scathing 
reproof  ever  uttered. 

If  I  were  to  venture  to  suggest  a  program  for  your  im- 
mediate consideration,  I  would  advise  you  to  classify  and 
value  the  engineering  skill  of  your  societies,  with  the  object 
of  forming  in  Canada  from  their  membership  small  commit- 
tees of  scientific,  technical,  and  commercial  men,  who  would 
be  responsible  for  obtaining  from  the  accumulated  reports 
of  commissions  and  numerous  supplies  of  information  stored 
in  government  departments  and  elsewhere  relating  to  the 
best  standardized  processes,  equipments,  and  plants  for  the 
development  of  the  industry  they  represented.  Each  com- 
mittee would,  therefore,  become  the  recognized  source  of 
classified  information,  to  whom  manufacturers  could  with  con- 
fidence refer  for  any  help  and  advice  required. 

If  your  inyentory  of  classified  ability  were  broad  enough 
to  include  the  fuller  issues  in  developing  the  standard  of  pro- 
ducts, skill  and  utilitarianism,  I  should  utilize  every  willing 
member  of  your  profession,  making  committees,  say,  of  mem- 
bers not  exceeding  three,  for  the  consideration  and  report  of 
the  following  subjects: 

1.  Industrial,  technical,  and  commercial  education  for 
our  boys  and  girls  before  and  after  leaving  the  day  school. 

2.  The  classification  and  valuation  of  labor. 

3.  The  remuneration  and  hours  of  labor. 

4.  The  direction  and  character  of  employment  in  classi- 
fied industries. 

5.  The  provision  of  methods  for  the  prevention  of  un- 
vi'holesome  competition  between  manufacturers. 

6.  The  provision  of  definite  standards  for  checking  the 
formation  of  doubtful  companies. 

Then,  with  a  central  authority,  j'ou  could  co-relate  the 
efforts  and  information  of  your  scientific  and  industrial  com- 
mittees for  a  broader  policy  of  universal  trade. 

Canada's  Big  Opportunities 

By  the  consideration  of  some  such  programs  those  valu- 
able assets  which  are  now  the  heritage  of  the  Canadian  people 
will  make  this  country  prosperous.  Canada  has  its  oppor- 
tunity to  set  the  pace  in  the  world's  industry.  Its  finanics 
were  never  better.  Last  year  its  exports  exceeded  its  im- 
ports by  .$340,000,000.  Its  natural  resources  cry  out  to  you 
for  their  development.  It  is  a  country  in  which  there  is  a 
heritage  of  wealth  far  exceeding  that  with  which  our  voi-ih- 
ful  imaginations  surrounded  "Treasure  Island."  Your  efiforts 
in  embracing  those  opportunities  will  be  strengthened  by  a 
more  complete  education  of  the  industrial  workers,  and  by  a 
heartier  co-operation  with  ihc  employees. 

A  nation,  said  President  Wilson,  is  as  great,  and  only  as 
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great,  as  its  rank  and  file.  Will  you  gentlemen  see  that  the 
rank  and  file  who  make  this  nation  follow  those  lofty  stan- 
dards of  education  and  sacrifice  which  make  life  great?  It 
would  be  terrible  if  we  missed  the  way  after  such  a  struggle. 

There  is  a  great  industrial  war  before  us,  for  which  we 
are  unprepared.  This  might  have  been  avoided  if  a  harmoni- 
ous united  federation  of  the  world's  industrial  councils  were 
possible.  No  doubt  the  distant  future  will  produce  the  gen- 
ius for  such  an  undertaking.  Meanwhile  we  cannot  escape 
the  responsibility  before  us. 

Since  the  war  started  the  eyes  of  the  world  have  been 
turned  tovvards  Germany.  The  history  of  that  country,  the 
characteristics  of  its  people,  and  the  success  with  which  for 
years  prior  to  the  war  they  flooded  the  markets  of  the  world 
with  products,  the  prices  of  which  became  almost  a  menace 
to  all  other  manufacturing  countries,  have  inspired  a  deter- 
mination by  the  people  of  the  competing  countries  to  put 
their  industrial  house  in  order  to  meet  all  reasonable  compe- 
tition. German  militarism  will  be  crushed  before  the  Allies 
sheatli  their  swords,  but  to  crush  the  industrial  spirit  in  the 
Germans,  which  has  made  their  country  prosperous,  would 
be  to  destroy  the  very  spirit  we  now  seek  to  stimulate  in 
ourselves.  The  industrial  prosperity  and  triumph  which  put 
Germany  before  the  war  in  the  front  rank  of  the  world's  com- 
merce can  never  be  crushed — indeed,  it  would  be  folly  to 
attempt  to  crush  it.  The  world  demands  the  best  from  every 
nationality,  and  amongst  the  many  lessons  this  war  has 
taught  the  nations  of  the  world  is  the  very  old  and  common 
one — that  out  of  persistent  and  well-balanced,  indomitable 
courage  comes  the  ability  which  brings  success. 

An  Industrial  War  Is  Coming 

Peace  is  coming;  when  it  is  declared,  the  struggle  for 
industrial  supremacy  will  intensify  in  the  German  people. 
The  very  qualities  of  sacrifice,  courage,  endurance,  enterprise, 
and  genius  which  this  war  has  developed  throughout  Canada 
and  the  British  Empire,  among  our  Allies  and  our  foes  will 
not  by  any  chance  lose  their  value  on  the  Germans;  but,  on 
the  contrary,  if,  as  we  believe,  German  military  arrogance 
will  be  swept  away,  her  industrial  classes  will,  by  reason  of 
the  opposition  to  her  commerce  and  trade,  struggle  to  main- 
tain a  higher  efficiency  within  her  borders.  Before  many 
years  the  world's  markets  will  be  flooded  again  with  pro- 
ducts at  much  lower  prices  than  it  is  even  now  possible  to 
conceive,  with  the  result  that  hate  and  prejudice  to  German 
goods  will  die  away  before  a  temptation  so  strong  that  the 
purchasing-  value  of  the  wage-earning  classes  will  find  it 
necessary  to  buy  in  the  lowest  markets,  although  the  products 
be  from  Germany. 

One  can  imagine,  judging  from  the  procedure  in  the  past, 
that  since  the  war  began  the  accumulation  of  products  in 
German}',  the  outlets  for  which  have  been  closed,  will  be 
dumped  on  the  world's  markets  immediately  peace  is  de- 
clared, with  a  new  propaganda  which  these  closed  years  have 
inspired.  The  very  thrift  which  privation  and  sacrifice  have 
demanded  from  the  people  will  encourage  even  more  than 
c\  er  the  utilization  of  every  form  of  waste  product. 


The  directors  of  the  Brompton  Pulp  and  Paper  Company. 
East  Angus,  P.Q..  announce  the  abandonment,  for  the  time 
being,  of  the  proposed  extensions,  including  the  development 
of  a  further  water  power  on  the  St.  Francis  River,  three  miles 
below  the  pulp  and  paper  plant  at  East  Angus.  The  directors 
state  that  their  action  is  due  to  the  new  basis  of  taxation  upon 
commercial  corporations  outlined  in  the  budget.  It  had  been 
announced  that  a-  contract  for  the  water  turbines  and  gov- 
ernors was  given  to  the  Canadian  .\llis-Chalmers,  Ltd.,  and 
one  for  the  generators,  exciters,  transformers,  etc.,  to  the 
Canadian  General  Electric  Company. 
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The  Construction  and  Cost  of  Rapid  Transit 
Systems— Comparative  Figures  on  Elevated, 
Subway  and  Tubes 

By  E.  V.  Pannell,  Assoc.  Mem.  I.E.E.* 
With  the  growth  of  population  there  is  a  stage  in  the 
development  of  every  city  where  the  daily  travelling  per- 
sonnel can  no  longer  be  handled  by  the  street  railways.  It 
■  is  quite  impossible  to  state  any  figure  for  population  at  which 
an  urban  rapid  transit  system  must  necessarily  relieve  the 
surface  railways.  For  instance,  the  Boston  Rapid  Transit 
was  operating  its  elevated  lines  and  part  of  the  subway  when 
the  inhal^itants  numbered  little  more  than  half  a  million, 
whilst  in  London,  England,  the  population  reached  six  mil- 
lions before,  a  unified  electric  rapid  transit  system  was  inaug- 
urated. The  width  and  disposition  of  the  down-town  streets, 
the  layout  and  general  efficiency  of  the  street  railway  .system, 
the  size  and  speed  of  the  cars  are  all  factors  which,  if  favor- 
able, will  tend  to  defer  the  construction  of  rapid  transit  lines. 
Nevertheless,  in  matters  of  this  kind  it  is  necessary  to  plan 
many  years  into  the  future,  and  preparations  should  be  made 
for  rapid  transportation  methods  many  years  before  the  need 
of  them  is  acutely  ^elt.  In  view  of  the  many  millions  of  dol- 
lars now  being  expended  on  rapid  transit  projects,  it  was 
thought  interesting  to  summarize  the  principal  costs  of  con- 
struction and  equipment  of  rapid  transit  lines  of  various 
types.  It  is,  of  course,  hardly  necessary  to  mention  that  these 
costs  are  only  intended  as  a  rough  approximation,  such  items 
as  subway  excavation,  underpinning,  etc.,  being  different  in 
every  locality.  The  costs  are  mainly  figured  upon  contracts 
placed  during  the  last  two  years,  but  do  not,  of  course,  allow 
for  the  abnormal  conditions  prevailing  at  the  present  moment, 
particularly  in  reference  to  steel  and  labor. 

The  Elevated 

There  are  three  systems  of  construction  for  rapid  transit 
railways  in  cities,  and  it  will  be  interesting  to  compare  these 
in  detail.  They  are:  (1)  Elevated  structures,  (2)  subways, 
and  tubes.  The  elevated  railway,  although  less  popular 
than  the  other  types,  provides  the  greatest  return  per  dollar 
invested,  and  is,  therefore,  worth  very  careful  consideration 
in  every  locality.  The  earliest  elevated  roads  in  Manhattan 
and  Chicago  were  objectionable  from  being  erected  in  narrow 
streets  and  with  an  open  floor.  The  open  floor  elevated  road, 
in  which  it  is  possible  to  sec  the  under-side  of  the  cars  from 
the  street  beneath,  gives  rise  to  a  great  deal  of  noise  and  dis- 
comfort, due  to  hot  brake  shoe  particles,  water,  etc.,  dropping 
into  the  street.  It  has  since  been  demonstrated — notal)ly  in 
Philadelphia — that  a  concrete  floor  elevated  road,  with  l)al- 
lasted  tracks,  is  perfectly  unobjectionable,  exce])t  in  narrow 
and  busy  streets,  and  the  noise  produced  is  less  than  that  of 
the  street  cars  below.  In  European  cities,  too,  every  opi)or- 
tunity  has  been  taken  to  render  the  elevated  railway  as  sightly 
as  possible.  The  ground  beneath  is  turned  into  a  parkway 
and  supplied  with  benches,  whilst  Ihe  llnor  of  the  road,  bein.L; 
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of  concrete  and  steel,  affords  protection  against  rain  to  those 
walking  beneath. 

The  elevated  railroads  in  universal  operation  at  the  pres- 
ent are  of  steel  construction,  with  or  without  a  concrete  floor. 
A  viaduct  built  entirely  of  reinforced  concrete,  would  offer 
great  advantages  from  the  aesthetic  viewpoint,  and  would 
reduce  the  noise  to  a  minimum.  The  only  objections  would 
be  the  interference  of  the  solid  structure  with  light  in  the 
street  below,  and  the  extra  cost. 

The  objections  raised  by  property-owners  along  the  line 
of  route  are  very  much  less  loudly  voiced  than  was  the  case  a 
few  years  ago.  Property  of  the  commercial  as  opposed  to 
the.  purely  residential  type  invariably  has  its  value  increased 
b}'  the  presence  of  the  railway,  and  this  is  still  more  true  of 
those  contiguous  streets  which  branch  off  the  line  of  route. 
In  comparing  various  systems  of  rapid  transit  it  must  be  re- 
membered that  damage  claims  will  have  to  be  met  in  respect 
of  any  kind  of  construction,  and  the  elevated  railway  is  not 
much  worse  off  in  this  respect  than  a  subway.  ■  In  general, 
however,  efforts  will  be  made  to  route  the  railway  through 
the  warehouse  and  factory  belts  along  streets  which  have  not 
been  built  up,  over  secondary  thoroughfares,  which  parallel 
the  main  streets  a  l)lock  or  two  away,  and  over  and  beside 
canals  and  river  valleys. 

The  Subway 

■The  subway  next  demands  consideration,  and  in  compar- 
ing it  with  the  elevated  it  should  be.  remembered  that  each 
has  exactly  the  same  capacity,  track  for  track.  We 'shall  find 
that  the  subway  costs  a  good  deal  more,  but  in  respect  of 
handling  traffic  it  is  just  as  good,  and  no  better,  than  the  ele- 
vated road  operating  the  same  care  with  the  same  headway 
and  schedules.  The  extra  cost  of  subway  construction  is. 
therelore,  only  justified  where  it  has  to  be  used.  For  ex- 
ample, in  Lower  Manhattan  or  Market  Street,  Philadelphia, 
the  conditions  do  not  permit  of  elevated  structures  and  sub- 
ways in  locations  such  as  these  are  inevitable. 

Subways  as  at  present  being  constructed  in  New  York 
are  of  steel  beam  construction,  with  concrete  floor  and  retain- 
walls.  The  excavation  is  through  clay  and  sand,  with  out- 
crops of  rocks,  according  to  the  district.  The  chief  diffi- 
culty met  with  is  in  excavating  through  quicksand,  which, 
owing  to  the  great  weight  of  the  surrounding  buildings,  per- 
sists in  pouring  up  into  the  subway,  and  necessitates  the  re- 
taining walls  being  carried  to  a  considerable  depth  below  the 
floor  of  the  tunnel.  Underpinning  of  building  foundations  is 
another  heavy  item  in  the  cost  of  construction.  Subways  are 
excavated  by  the  cut  and  cover  method,  but  civic  ordinances 
usually  require  the  street  to  be  timbered  and  made  safe  for 
the  ordinary  traffic  to  proceed  during  excavation.  This  means 
that  hand  labor  only  can  l)c  used,  and  mule  trains  will  be 
necessarj'  for  bringing  the  muck  away  from  tiie  heading. 
Appropriation  of  cellars  and  the  relocation  of  sewers,  tele- 
phone and  i)ower  cal)Ies  is  a  necessary  pi-cliniinary  work 
which  nuisl  he  completed  before  construction  propc)'  is  liegun. 

I'-xamples  of  typical  sli'cl  beam  subways  are  Piiienns 
.\yi-es  and  Hamburg.  The  former  is  part  of  the  new  r;ipni 
transit  (K'\  eloi)menf  of  liuenos  Ayres,  and  runs  through  ihe 
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licart  of  the  city,  from  I'laza  Mayo  to  t'laza.  Originally  a 
distance  of  S/i  miles,  the  construction  is  now  under  way  for 
a  further  mile  extension  to  Caballito,  where  tlie  subway 
cars  come  up  to  the  surface  and  continue  tlie  journey  along 
the  highway  to  the  ninre  rcmole  suljurbs.  Tlie  line  nnw  in 
operation  involved  the  e.\ca\ytii)n  of  527,0(11)  culiic  yards  in 
alluvia  clay  or  "tosca,"  and  the  use  of  'js.ooo  culiic  .\ardi  of 
brick  masonry  and  i:!, ()()()  tons  of  steel.  ISrick  masonry  is 
used  practically  to  the  exclusion  of  concrete,  probal)ly  liecause 
all  the  cement  used  has  to  l)e  imported,  whilst  the  l)rick  is  a 
local  product.  The  cost  of  construction  on  this  line  amounted 
to  .$2,680,000  per  mile  of  double  track. 

The  Hamburg-  sul)way,  opened  a  few  years  ago-,  is  part  of 
a  suburban  system,  of  which  3.41  miles  is  elevated,  10  miles 
on  the  surface  on  private  right  of  wny  and  4.15  miles  under- 
ground. The  construction  is  steel  beam,  with  steel  bents  in 
the  centre  of  the  tunnel,  and  concrete  retaining  walls.  Con- 
struction costs  figured  out  at  ^1,000,000  per  mile  of  double 
track,  and  it  is  interesting  to  compare  this  extremely  low 
cost  with  the  figures  prevailing  in  .\merica  of  $2,250,000  to 
$:!,000,000  per  mile  of  double  track. 

Iveinforced  concrete  for  suljway  construction  has  been 
employed  with  success,  notably  in  the  Boston  Boylston  Street 
subway  and  in  New  York  for  the  Hudson  and  Manhattan 
Railway.  There  is  little  difference  in  the  cost  between  steel 
and  reinforced  concrete,  but  (leli\ cries  on  reinfnrcing  steel 
are  frequently  much  more  prompt  than  on  structural  shapes. 

The  Deep-Level  Tube 

The  third  type  of  construction  is  the  deep-level  tube, 
which  is  preferable  in  some  locations  to  the  shallow  subway. 
In  London,  England,  where  this  line  has  been  the  farthest 


able  except  for  river  crossings',  on  account  of  the  rock  and 
(luicksand  which  would  be  encountered. 

The  depth  at  which  the  London  tubes  are  driven — liO  to 
200  leet  l)elow  the  street,  is  such,  as  to  cause  no  interference 
with  foundations;  and,  where  necessary,  the  railway  cuts 
across  a  block  instead  of  following  the  ali,gnment  of  the  street 
al)o\e.  The  method  of  shield  construction  forms  a  constant 
support  to  the  soil  above,  and  little  or  no  timbering  is  used. 
1  he  shii  Id  consists  of  a  steel  cylinder  about  six  feet  long  and 
the  same  diameter  as  the  outside  of  the  tunnel  segments.  The 
front  of  the  shield  forms  a  cutting  edge,  and  the  back  is  pro- 
vided with  seven  or  eight  hydraulic  rams  around  the  circum- 
ference. These  rams  obtain  their  purchase  on  the  last  tunnel 
segments  bolted  into  place,  and  drive  the  shield  forward  at 
the  rate  of  about  ten  feet  per  day  when  working  in  cla}'.  in 
the  cover  afforded  by  the  shield  the  heading  is  driven  and 
earth  excavated  by  hand  or  by  a  compressed  air  excavator. 
Behind  the  shield,  as  the  work  progresses,  the  muck  is  run 
out  along  a  tram  line,  and  tlie  cast  iron  tunnel  segments  are 
bolted  into  place.  Afterwards  the  space  outside  the  segments 
is  filled  with  cement  grout,  pumped  through  holes  in  the  cast- 
ing, thus  protecting  the  segments  from  rust  and  decay  bj-  the 
elimination  of  air  spaces. 

The  foregoing  has  liriefiy  summarized  the  methods 
adopted  in  building  railways  of  the  three  types,  and,  as  will 
be  seen  in  the  figures  1,  2,  and  :!,  an  approximate  estimate  has 
been  made  of  the  cost  in  each  case.  These  costs  assume  one 
mile  of  double-track  line,  with  tracks  and  third  rail  laid,  sta- 
tions fitted  all  ready  to  operate.  An  item  which  does  not 
appear  is  the  real  estate  occupied  by  station  buildings  in  the 
case  of  underground  railways.  Generally,  however,  this  is 
offset  by  the  leasing  of  the  upper  floors  of  the  building,  as 


Fig.  2 — Subway  Construction  Cost  Per  Mile 
of  Double  Track — Excavation,  .$1,1(111,11(10; 
coiiciete,  .'i;.';7.5,(iO(l ;  brickwork,  !<15,(II10; 
structural  .steel,  .S;24(I,(I0(I ;  waterin  ooliiig;, 
.•f2(l,(K)0;  track,  roadlied  and  third  rail,  .flOl).- 
(100:  stations  (2),  .f.50,0((0;  re-locating  sew- 
ers, etc.,  .f5(l,(l(MI;  underpinning,  !|;T_'5,(I(I0 ; 
repairs  to  roadway,  .$1(10,0(10;  cngi  lu-iTing 
and  interest,  1.5  per  cent.,  .$.".2.'),i H ii I  ;  lolal 
cost,   one   mile   of  double   track,  .$2,5(10,(100. 


Fig.  3 — Tube  Railway  Construction  Cost  Per 
Mile  of  Double  Track — Sinking  shafts,  ex- 
cavating with  shield,  v'^cing  tunnel  seg- 
ments, grunting  and  finishing,  .$2,000,000; 
track,  roadlied  and  third  rail.  .$10(1,(1011 ;  -sta- 
tions, incln<ling  clc\  ators  and  fans,  .$l(lii.iliHl ; 
repairs  to  ro,-id\\ay,  .$L'i  l.l  iOl  I  ;  engineering  and 


Fig  1 — Elevated  Railway  Construc- 
tion Cost  Per  Mile  of  Double 
Track— Structural  steel,  .$240,000; 
concrete  footings,  $10,000 ;  con- 
crete floor,  $25,000;  track,  road- 
bed and  third  rail,  .$100,000;  sta- 
tions, $.50,000;  repairs  to  road- 
way, $25,000;  property  damage, 
100,000;  engineering  and  interest, 
15  per  cent.,  $,82,500;  total  cost, 
one  mile  of  double  track,  $632,500. 


developed,  the  necessity  of  crossing  under  the  Kiver  lhames, 
as  well  as  the  existing  underground  railways  and  sewers,  was 
the  main  factor  influencing  the  adoption  of  tubes.  Added  to 
this,  the  presence  of  the  blue  clay  belt  from  40  to  200  feet 
below  the  street  surface  rendered  it  possible  lo  tuine  by  the 
use  of  a  shield  without  blasting  or  any  interlcrence  with  the 
surface  except  at  the  shafts.  The  clay  contains  little  rock  or 
water-bearing  strata;  other  locations  are  not  so  fortunate  as 
London  in  this  re.-^pect,  however,  and  it  is  doubt lul  whether 
tubes  could  be  driven  through  a  subsoil  like  that  of  Toronto. 
In  New  York  the  deep-level  tube  is  economically  impractic- 


interest.  1.5  per  cent., 
one  mile  doulilc  track. 


.•S^.SO.OOO ;  total  cost 
.$2,5.50,00(.). 


most  rapid  transit  stations  form  only  the  basement  of  the 
structure.  Two  stations  per  mile  ha\e  been  estimated  upon, 
and.  as  will  be  seen  from  Table  I.,  this  a\erage  is  xery  closei\- 
adhered  to  li\-  most  modern  transit  systems  in  cities.  l""rom 
the  operating  viewpoint,  of  course,  the  fewer  stations  the 
better,  but  it  must  be  rememberd  that  the  rapid  transit  sys- 
tems are  always  in  competition  with  the  street  cars  for  the 
prolitahle  short  distance  traflic,  and  e\ei\'  means  has  to  be 
adopted  lo  encourage  it  by  pro\-idiug  thai  the  passenger  does 
not  ha\e  to  walk'  more  than  410  N-ards  lo  the  nearest  station. 
.V  further  de\elopmeul  is  seen  iu  ihe  use  of  \ery  long  trains 
and  station  I'kitfc''"'^.  lln"  latter  having  a  staircase  to  the 
slreel  at  each  end,  thus  reducing  the  apparent  distance  Ik'- 
tweeu  stations  to  the  minimum. 
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Fig.  4 — Details  of  Motor  Cars  and  Equipment^  Elevated  and 
Subway  Lines — Length  ol  car.  00  ft.  ;  width  of  car,  S  ft. 
0  in.;  weight  of  body,  4.",000  lbs.;  weight  of  trucks,  20,000 
ll)s. ;  weight  of  eiinipment.  14.000  lbs.;  total  weight,  85,000 
lbs.;  capacity,  sealed,  04;  total  capacity,  180;  weight 
loaded,  111,000  lbs.;  motors  per  car.  2  x  120  kw.  ;  rated 
kw.  per  ton,  ;  cars  ]ier  train,  5;  cost  per  car,  i|!lC,000 ; 
cost  [jer  train,  .$SO,000 ;  cost  per  passenger,  if.SO. 


Fig.   5 — Details  of  Motor  Cars  and   Equipment  Tube   Lines — 

Length  of  car,  motor,  55  ft.,  trailer,  55  ft.  ;  width  of  car, 
8  ft.  2  in.  and  8  ft.  2  in. ;  weight  of  body,  32,000  lbs.  and 
32,000  lbs.;  weight  of  trucks,  25,000  lbs.  and  12,000  lbs.; 
weight  of  equipment,  1,8,000  lbs,  ;  total  weight,  75,000  lbs. 
and  44,000  lbs.;  capacity  seated,  50  and  56;  total  capacity, 
120  and  135;  weight  loaded,  92,000  lbs.  and  63,000  lbs.; 
motors  per  car,  two  200  kw.  ;  rated  kw.  per  ton,  4.3;  cars 
per  train,  2  and  3;  cost  per  car,  $14,000  and  .$8,500;  cost 
per  train,  .$53,500 ;   cost  per  passenger,  $83.00. 


Table  I. — Average  Length  of  Run  on  City  Rapid  Transit 
Systems 

Railway.  Stops  per  mile.  .V\  erage  run,  feet. 


Buenos  Ayres  Subway   

3.10 

1,090 

Northwestern  Railway,  London. 

1.20 

4,400 

District  Railway,  London   

1.50 

3,500 

Inner  Circle,  London   

2.10 

2, .510 

Central  London,  London  

2.10 

2,510 

South  London  Elevated  

1.20 

4,400 

Interboro  Subway,  New  York.  .. 

2.40 

2,200 

Berlin  Elevated   

2.00 

2,()40 

Hamburg  Elevated   

1.00 

2,780 

Average   

1 .05 

2,700 

Sunmiarizing  the  costs,  the  im  estnient  per  mile  of  double 
track  for  construction  alone  is: 

Elevated  railway   ."j  032,500 

Subway    3,500,000 

Tube   .    2,550.000 

The  above  figures  are  purely  construction  costs — that  is. 


stations,  shops,  and  other  items  which  are  all  dependent  on 
the  number  of  passengers  carried. 

Cost  of  Equipment 

The  moat  important  feature  of  the  ecjuipment  is,  of  course, 
the  cars.  In  order  to  obtain  the  full  use  of  the  railway  as 
Iniilt  it  should  be  operated  by  multiple  unit  trains  capable  of 
schedule  speeds  at  least  double  that  attained  by  the  surface 
cars,  and  the  operation  of  street  cars  on  the  rapid  transit 
structure  is  unsatisfactory  except  where  special  tracks  and 
interchange  facilities  are  provided,  as  is  done  in  Boston  and 
Philadelphia.  Present  practice  is  to  employ  trains  of  three  to 
ten  steel  motor  cars,  each  being  cciuipped  wiith  two  motors 
rated  at  around  120  kw.,  600  volts,  and  multiple  unit  control. 
Such  a  train  will  always  have  a  motor  capacity  in  proiiortion 
to  its  weight,  so  that  schedule  speed  can  be  maintained  with 
ten  cars  just  as  easily  as  with  a  single  unit.  Trailers  are  being- 
abandoned  in  rapid  transit  service,  with  the  exception  of  tube 
lines.  Here  the  conditions  are  somewhat  peculiar.  As  was 
noted  from  the  drawings,  the  diameter  inside  the  tube  tunnel 
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Fig.  6— Method  of  Plotting  Speed-Time  Curves — Motors  geared  01:22  with  .36  in.  wheels;  train 
weiglil  28  tons  per  motor;  schedule  speed  10  m.p.h.  witli  half-mile  runs;  initial  acceleration  1.5  m.p.h.; 
braking  2.0  m.p.h. 


they  arc  quite  independent  of  flu-  traflic.  The  railway  will 
cost  just  as  niucli  to  build,  whether  one  or  one  thousand 
trains  run  over  tlic  mile  of  dtnihlc  track  in  a  day.  We  have 
now  to  estimate  and  add  lo  tlie  above  amounts  the  cost  of 
the  equipmeni   of  tlie  road — tiiat  is,  llie  cars,  feeders,  suIj- 


is  some  twelve  feet,  which  is  too  small  to  permit  of  ()|)crating 
the  standard  type  of  rapid  transit  vehicle.  It  is,  tiiercforc, 
necessary  to  sling  the  car  body  low  down  l)etween  the  wheels 
except  at  the  first  and  last  itrucks  of  the  tr  uiii.  Tlcrc  the  Hnor 
IS  rai*so(l.  forming  a  driving  convparlnion (.  and  these  arc  tiie 
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only  trucks  which  allow  of  motors  licing  suspended  (jii  the 
axles. 

Details  of  Cars 

The  cars  illustrated  in  this  study  for  elevated  and  sub- 
way operation  are  tj-pical  of  the  more  recent  rapid  transit 
practice  without  being  quite  as  large  as  those  now  employed 
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Fig  7 — These  curves  cover  tlie  operation  of  a  train  over  a  distance  of 
i;(HO  feet  between  stops,  at  schedule  speeds  of  14,  10,  and  IS  miles 
per  liour.  Duration  of  stop  is  20  seconds;  initial  acceleration,  1.5 
ni.p.h.  and  braking,  2.0  m.p.h.  Equipment  consists  of  five  cars,  each 
weighing  111,000  lbs.  loaded  and  e(iuipped  with  two  120  kw.,  (iOO 
volt  ventilated  motors. 

by  the  Boston  Rapid  Transit  and  the  New  York  Municipal 
Railways.  Cars  TO  feet  long  and  10  feet  wide  require  so  much 
extra  clearance,  especially  at  curves,  that  a  much  more  expen- 
sive subway  is  necessary  to  accommodate  them.  The  car 
illustrated  (Fig.  4),  which  is  of  a  more  normal  type,  is  60  feet 
long  and  8^  feet  wide,  seating  64  passengers  at  the  rush  hour 
and  carrying  180  in  all.  The  weight  of  the  car  fully  ecjuippcd, 
but  empty,  is  80,000  pounds;  loaded  with  180  passengers  it 
weighs  105,200  pounds.  Its  equipment  consists  of  tW'»i  600- 
volt  motors  rated  at  120  kw.  each,  fully  ventilated  and  mul- 
tiple unit  control,  and  the  standard  train  is  of  hve  cars,  cap- 
able of  carrying  a  total  of  900  passengers  during  the  rush 
hours.  Such  a  train  as  alread}'  mentioned  can  .operate  over 
elevated  or  subway  tracks  indiscriminately. 

Turning  to  the  tube  car,  it  will  be  seen  that  the  capacity 
and  weight  are  both  lower  than  the  above.  Moreover,  as 
mentioned  before,  space  considerations  permit  of  only  the 
leading  and  trailing  trucks  of  the  five-car  train  Ijeing  used  to 
carry  motors.  In  order  to  maintain  the  same  schedule  speeds 
as  the  subway  train,  the  rated  kilowatts  per  ton  must  corre- 
spond with  the  figure  4.3,  and  to  obtain  this  the  four  motors 
must  each  be  of  200  kw.  rated  capacity.  This  involves  certain 
disadvantages.  For  one  thing,  the  weight  of  the  train  is 
largely  concentrated  on  the  leading  and  trailing  trucks,  which 
is  liable  to  throw  more  wear  on  the  track,  particularly  at 
curves,  than  where  the  weight  is  more  distributed.  Secondly, 
motors  of  such  heavy  output  for  mounting  beneath  a  car  have 
to  be  of  such  compact  design  that  full  ventilation  is  not  pos- 
sible, and  there  is  not  such  a  wide  margin  of  power  for  emer- 
gencies. Furthermore,  as  already  noted,  the  carrying  capacity 
of  the  tube  train  per  ton  of  gross  weight  is  lower  than  that 
of  the  subway,  consequently,  with  the  same  speeds  and  Iiead- 
way,  the  tube  will  be  able  to  transport  fewer  iiassengers, 
although  its  cost  of  construction  is  the  same  or  slightly  higher 
than  that  of  a  subway.  It  may  be  said,  however,  that  the  tun- 
nel need  not  be  limited  to  a  12-foot  bore;  why  not  drive  a  10 
or  20-foot  tube  and  obtain  greater  capacity  The  answer  is, 
of  course,  prohibitive  cost.  Approximately  the  cost  of  a  tube 
tunnel  increases  as  the  .■i/2  power  of  the  diameter,  whilst  the 
capacity  is  only  directly  proportional  to  the  l)ore,  so  tliat  the 
satisfactory   economic  limit  for   the   latter   is   found   to  be 


around  J 2  feel,  and  by  far  the  greater  mileage  of  IuIh-  railways 
is  12  feet  inside  diameter  or  less. 

The  diagrams  showing  the  outline  features  of  the  two 
lorms  of  car  also  show  the  seating  arrangements,  and  it  will 
be  noted  that  a  large  proportion  of  the  floor  area  is  given 
over  to  standing  si)acc.  This  is  in  accordance  with  the  most 
approved  practice;  it  is  accepted  that  a  number  of  those  tra- 
velling at  the  rush  hours  will  have  to  stand  up  in  the  cars,  and 
the  latter  are  so  designed  that  they  can  stand  comfortably 
rather  than  the  alternative  of  providing  the  car  with  as  many 
seats  as  possible  and  reducing  both  capacity  and  comfort. 

Besides  the  number  and  size  of  the  cars,  the  factors  of 
transporting  capacity  are  the  schedule  speed  and  the  head- 
way. Assuming  that  the  faster  the  speed  the  better  the  ser- 
vice, it  will  neverthelj^ss  be  found  that  there  is  a  dynamical 
limit  of  around  20  miles  per  hour,  which  cannot  be  exceeded 
with  trains  making  two  stops  to  the  mile.  The  economical 
limit  is  lower  still.  As  we  now  have  all  the  particulars  of  tlie 
weight  and  equipment  of  the  cars,  the  speed  time  curves  can 
be  laid  out  for  different  schedule  speeds  to  ascertain  what 
value  would  apipear  most  satisfactory  (Figs.  G  and  7).  The 
run  curves  shown  in  the  diagram  are  plotted  by  the  ordinary 
point-to-point  method.  Current  is  fed  to  the  motors  at  a 
rate  to  accelerate  the  train  1^,  miles  per  hour  per  second. 
At  wy,  seconds  from  the  start  the  rheostats  have  been  all 
cut  out,  and  the  motors  are  runfiing  in  full  parallel  at  17 
miles  an  hour,  speeding  up  on  the  motor  curve.  At  a  certain 
point  the  controller  is  thrown  off  and  the  train  coasts,  its 
speed  gradually  decreasing,  dwing  to  friction.  Finally  the 
brakes  are  applied  rapidly,  reducing  the  speed  at  the  rate  of 
two  miles  an  hour  per  second,  pulling  up  at  the  end  of  tlie 
half-mile  run.    Now,  as  will  be  seen,  the  difference  between 
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the  run  curves  at  different  schedule  speeds  is  in  the  point  at 
which  the  controller  is  tlirown  off.  Low  schedules  permit  of 
early  cutting  off  of  power  and  a  good,  long  coast,  while  to 
make  a  fast  schedule  the  controller  has  to  be  kept  on  almost 
up  to  the  time  of  applying  the  brakes.  In  each  case,  of 
course,  the  distance  run  (given  by  the  area  of  the  curve) 
remains  the  same,  but  the  time  taken  to  cover  the  2,040  feet 
is  greater  or  less.  The  curves  apply  to  elevated  and  tube 
'trains  alike,  because  the  characteristics  of  the  molars  and  the 
kilowatts  per  ton  arc  similar. 

Inspecting  the  curves,  it  w-ill  be  agreed  that  the  J4-niile- 
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per-hour  schedule  is  away  below  the  capacity  of  the  equip- 
ment. For  railways  of  moderate  length,  say  up  to  ten  miles 
from  the  town-town  loop,  the  IG  m.  p.  h.  schedule  would 
seem  to  be  most  desirable,  whilst  for  systems  of  greater  mile- 
age the  18  m.  p.  h.  speed,  with  fully  ventilated  motors,  would 
prove  satisfactory.  For  the  purpose  of  this  paper,  16  m.  p.  r. 
has  Ijeen  chosen  as  a  happy  mean,  thus  having  a  margin  in 
hand  for  emergencies.    The  second  set  of  curves  shows  the 
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Fig.  9— Daily  traffic  at  an  urban  terminal. 

rate  at  which  energy  is  applied  to  the  motors;  the  area  of  the 
curves  is  ampere  seconds,  which  is  easily  reduced  to  watt 
hours  per  ton  mile,  the  most  useful  unit  for  comparing 
energy  consumption.  These  amounts  have  to  be  increased 
by  an  allowance  of  4  watt  hours  per  ton  mile  to  cover  light- 
ing heating  and  compressors. 

The  next  set  of  curves  (Fig.  8)  shows  how  the  energy 
consumption  runs  up  as  we  increase  the  speed  of  the  trains. 
The  niaximum^nergy,  however,  remains  unchanged,  as  this 
depends  only  upon  the  rate  of  acceleration.  This  is  import- 
ant as  regards  the  feeders  and  sub-station  equipment,  which 


determined  the  type  and  cost  of  the  cars,  together  with,  the 
most  satisfactory  speed.  It  is  now  necessary  to  turn  to  the 
prime  factor  in  all  railway  calculations — that  of  traffic. 

Traffic 

Every  railway  has  a  certain  tributary  population  that 
uses  the  line  regularly.  Where  only  •  one  railway  system 
exists,  serving  all  parts  of  a  city,  the  tributary  population  cor- 
responds practically  to  the  total  inhabitants  of  the  city. 
Wherts  other  means  of  transit  exist  the  tributary  population 
of  each  has  to  be  calculated,  usually  upon  a  basis  of  time- 
saving  on  the  assumption  that  the  traveller  chooses  the 
quickest  means  of  reaching  his  destination,  except  where  there 
is  a  difference  in  the  cost  of  transportation.  An  elevated 
line  offering  frequent  service  at  16  miles  an  hour  will  divert 
through  passengers  from  the  street  car  tracks  on  which  a  10- 
mile  schedule  is  given  to  a  greater  extent  as  the  distance 
from  the  down-town  district  increases. 

Table  II. — Travelling  Habit  in  Principal  Cemadian  Cities 

Total  journeys  Journeys  per 

City.             Population.           per  year.  inhabitant, 

Montreal                  600,000              155,539,438  259 

Toronto                    530,000              155,355,973  300 

Winnipeg                233,000                53,640,490  330 

Vancouver'              138,000                46,330,096  336 

Hamilton                  116,000                17,063,871  147 

Edmonton                  68,000                11,886,810  175 

It  is,  however,  a  mistake  to  generalize  upon  such  matters, 
as  passenger  movement  should  be  made  the  subject  of  a  spe- 
cial study  in  every  particular  case.  An  estimate  of  the  tribu- 
tary population  being  reached,  it  is  necessary  to  compute  the 
average  travelling  habit,  which  denotes  the  number  of  rides 
■per  pel  son  per  year,  and  varies  from  300  to  360  for  urban 
communities.  For  the  city  of  Toronto  the  average  value  over 
the  last  two  years  was  315;  in  Chicago  it  was  334,  whilst  for 
Greater  New  York  the  figure  was  S56.  Obviously  the  tribu- 
tary population,  multiplied  hy  the  travelling  habit,  gives  the 
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Fig.  10  -  The  above  diagrams  show  approximately  tlie  cost  of  construc- 
tion and  equipment  of  the  road  as  related  to  tlie  maximum  number 
of  passengers  carried  during  any  hour  throughout  the  day.  The  cost 
of  the  cars  is  based  upon  the  minimum  headway  plus  5  per  cent,  to 
cover  stock  laid  up  for  repairs  and  inspection 


have  to  be  figured  on  the  maximum  energy  to  be  transmitted 
rather  than  the  average. 

It  would  be  interesting  to  investigate  still  further  the 
energy  consumed  by  the  cars;  also  the  running  costs,  includ- 
ing energy,  wages  of  crew,  maintenance,  etc.,  but  in  this 
paper  we  arc  concerned  mainly  with  ascertaining  what  it 
costs  to  lay  down  a  rapid  transit  system  apart  from  running 
it  Up  to  the  present  we  have  figured  out  the  probable  cost 
•  of  building  an  elevated  or  underground  railway,  and  have 


total  number  of  trips  over  the  railway  per  year,  and  at  the 
standard  five-cent  fare  this  total,  divided  by  30,  is  the  gross 
revenue  in  dollars.    (See  Table  II.) 

Peak  Table 

In  estimating  the  total  cost  of  the  equipment  for  an  elec- 
tric railway  we  are  mainly  concerned  with  maxima.  In  other 
words,  the  number  of  trains,  size  of  feeders,  size  and  number 
of  sub-stations  and  car  houses,  are  dependent  not  upon  the 
average  number  of  persons  carried  throughout  the  day,  but 
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upon  llu'  maxiinuiii  carried  duriiiy  tlie  peak  lumr  (  )n  llu- 
other  hand,  it  is  the  average  passengers  travelling  from 
which  our  receipts  are  calculated,  and  this  conclusion  brings 
in  the  load  factor.  The  ratio  of  average  to  maximum  people 
travelling  is  always  distressingly  low  in  the  case  of  rapid 
transit  railways,  and  may  in  some  cases  be  too  low  to  render 
the  railway  a  paying  proposition.  We  have  already  seen  that 
the  total  annual  passengers  can  be  arrived  at  from  an  esti- 
mation of  the  tributary  population  and  the  travelling  habit. 
Dividing  this  total  by  36.)  gives  the  daily  total,  and  the  pro- 
blem remaining  is  to  determine  just  how  these  passengers  arc 
distributed  throughout  the  day.  The  load  diagram  (Fig.  9) 
shows  the  passenger  distribution  throughout  a  typical  work- 
ing day  at  a  very  large  urban  terminal  handling  a  busy  sub- 
urban traffic  business.  The  two  peaks  are  characteristic  of 
rapid  transit  service,  and,  as  a  rule,  the  evening  peak  around 
5  o'clock  is  the  greater  one,  forming  the  determining  factor 
in  the  equipment  oif  the  road. 

Taking  the  number  of  passengers  travelling  at  the  liusiest 
hour  of  the  peak  and  dividing-  it  by  the  capacity  of  one  train, 
we  obtain  the  maximum  number  of  trains  required,  per  hour 
to  transport  this  number.  It  is  a  safe  plan  to  take  this  flow, 
of  passengers  as  being  unidirectional,  because  few  will  be 
travelling  down-town  at  the  time  of  the  evening  peak  or  up- 
town in  the  morning.  If  the  rapid  transit  lines  radiate  out  in 
two  or  more  directions  from  the  down-town  zone  the  best 
manner  is  to  treat  each  line  separately  in  this  calculation. 
The  number  of  trains  per  hour,  divided  by  the  schedule  speed 
in  miles  per  hour,  gives  the  number  of  trains  per  mile  of 
single  track.  As  all  our  conceptions  have  been  based  upon  a 
mile  of  double  track,  .this  figure  of  trains  per  mile  must  be 
multiplied  by  two.  We  are  thus  able  to  find  the  actual  cost  of 
the  trains  as  related  to  the  number  of  passengers  travelling 
at  the  rush  hours.  Given  the  number  of  trains  operating,  it 
is  an  easy  matter  to  figure  the  feeders  and  sub-stations;  also 
to  form  some  estimate  of  the  car-house  and  repair  shop  capa- 
city.  These  figures  are  totalled  up  in  Talkie  IT  I,  and  Fig.  10. 

Total  Cost 

Referring  to  Fig.  10,  we  are  now  able  to  form  some  con- 
clusions of  - our  own  relative  to  the  cost  of  rapid  transit  in 
cities.  Just  by  way  of  an  illustration,  let  us  assume  .'!0,000 
jiassengers  per  hour  as  the  maximum  rush.  We  see  that  to 
build  and  equip  an  elevated  road  to  handle  this  traffic  density 
would  cost  slightly  over  one  million  dollars  per  mile  of 
double  track,  whilst  4  subway  to  give  the  Same  service  would 
cost  three  million  dollars.  This,  however,  is  a  fairly  high 
traffic  density;  for  lighter  traffic  the  construction  cost  bulks 
still  larger,  as  compared  with  the  equipment.  Particularly 
with  underground  railways  does  this  apply.  The  extremely 
heavy  cost  of  construction  quite  overshadows  that  of  equip- 
ment and  adds  weight  to  the  argument  that  subways  are  not 
justified  save  as  a  last  resort,  where  no  other  means  of  hand- 
ling the  traffic  are  permissible. 

Table  III.— Total  Cost  of  Equipment  for  Rapid  Transit 
Railways 

(A)  Elevated  and  Subway  Lines 


Pa.s'g'rs  Cost  per  mile,  double  track, 

per  hr.,  Trains  Trains  per  mile.  Snbsta-  Car- 

niax'm.  per  !ir.  Single.  Double.  Trains.    Feeders,    tions.     houses.  Total. 
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38,800 

3.38,200 

30.000 

46.5 

2.90 

5.80 

325,000 

29,000 

93,000 

58,000 

505,000 

40,000 

62.0 

3.90 

7.80 

4.37,000 

39,000 

125,000 

78,000 

679,000 

50,000 

77.5 

4.85 

9.70 

545,000 

4S,.500 

155,0011 

97,000 

745,000 

60,000 

03.0 

5.80 

11.00 

650,000 

.58,0110 

17(1.00(1 

no, 0(1(1 

894,000 

Montreal  Electric  Luncheon 

b'or  the  most  part  an  address  \iy  Mr.  15.  K.  .Sandwell,  erli- 
tor  of  the  Financial  Times,  at  the  Montreal  electrical  lunch- 
eon on  May  2,  consisted  of  humorous  remarks,  which  de- 
lighted and  amused  a  lar.gc  gathering.  His  subject  was  "Re- 
flections On  a  Lighting  Bill."  The  concluding  part  of  t!ie 
address  was  devoted  to  a  vigorous  criticism  of  government 
ownership  of  electrical  industries,  particularly  in  relation  to 
Ontario  plants.  In  parts  of  Canada,  he  said,  there  is  l)egin- 
ning  to  be  a  feeling  that  because  water  comes  down  freely 
from  heaven  and  collects  into  rivers,  which,  according  to  the 
British  North  America  Act,  are  the  property  of  the  province 
i,n  which  they  happen  to  run,  therefore  the  people  who  take 
this  water  and  turn  it  into  electricity  and  sell  it  to  the  con- 
sumer and  make  a  profit  out  of  it  are  robbing  the  community. 
Gentlemen  with  thunderous  voices  and  a  great  flow  of  words 
get  up  on  platform  and  say:  ''These  are  our  water-powers; 
why  should  should  anybody  make  a  profit  out  of  them?" 
And  if  you  show  them  that  their  own  legislators,  lifteen  or 
tw(snty  years  ago,  when  the  electric  business  was  in  its  in- 
fancy and  just  beginning  to  toddle  across  the  room,  gave  to 
these  companies  the  right  to  make  a  profit  if  they  could  get 
one,  as  well  as  to  pay  the  loss  if  they  couldn't,  then  our 
thunderous-voiced  gentlemen  say:  "Oh,  but  that  was  before 
we  understood  about  these  things!  We  can't  stand  for  it 
now.  We're 'going  to  take  it  back;  and,  anyhow,  those  legis- 
lators of  fifteen  years  ago  were  probably  not  honest,  where- 
as our  legislators  of  to-day  are  notoriously  as  honest  as  the 
sun."  In  parts  of  Canada,  by  various  means  and  devices  and 
by  the  use  of  the  sovereign  power  of  the  state  and  the  un- 
limited credit  of  the  taxing  authorities,  these  thunderous- 
voiced  gentlemen  are  actually  taking  away  from  long-estab- 
lished electorical  companies  the  rights  which  were  expressly 
conferred  upon  them  by  the  state,  or  driving  them  out  of 
business  by  competing  with  them  at  cut-tkroat  prices  at  the 
expense  of  the  taxpayers. 

You  may  think  that  here  in  the  Province  of  Quebec  we 
are  secure  against  the  economic  heresies  held  to  be  quite 
orthodox  in  some  provinces,  which  are  becoming  so  preva- 
lent in  other  parts  of  Canada,  but  it  is  impossible  to  tell  from 
one  decade  to  another  what,  may  happen,  especially,  in  regard 
to  changes  of  public  opinion.  All  over  Canada  there  are 
signs  of  a  growing  disposition  to  disregard  the  rights  of  in- 
vested capital  to  obtain  a  reasonable  return  on  its  venture 
and  a  proper  remuneration  for  its  risks.  But  I  warn  you,  as 
electrical  men,  that  the  spread  of  this  economic  heresy  means 
the  end  of  all  progress  in  the  electrical  industry,  for  capital 
will  no  longer  be  available  for  enterprises  whose  future  is 
subject  to  the  shadow  of  confiscation.' 


Nevy  Book  on  Wiring 

Wiring  for  Light  and  Power — by  Terrell  Croft,  McGraw- 
Hill  Book  Company,  Inc.,  publishers;  price  $3.00;  flexible 
cover,  pocket  size,  430  pages,  383  illustrations.  The  pur- 
pose of  this  book  is  to  supply  explanations,  elaborations  and 
illustrations  for  those  sections  of  the  National  Electric  Code 
to  which  it  is  necessary  for  electrical  worker  to  refer  most 
frequently.  The  book  has  incorporated  in  it,  verbatim,  the 
most  important  National  Electrical  Code  regulations.  These 
regulations  and  their  application  in  practical  electrical  con- 
struction are  explained  by  supplementary  text  and  fully  illus- 
trated. In  most  cases,  where  such  explanations  are  feasible 
and  available,  the  reasons  for  the  adopting  of  the  Code  rules 
are  discussed  l)y  the  author.  The  book  is  particularly  well 
indexed,  a  feature  that  will  be  appreciated  by  the  average  user. 
This  latest  work  of  Mr,  Craft's  should  be  of  the  greatest 
value  to  those  workers  whose  aim  it  is  to  install  their  work 
so  that  it  shall  be  at  the  same  time  electrically  safe  and 
mechanically  secure. 
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Use  Your  Windows  to  Sell  Electric  Goods — 
Don't  Underestimate  the  Value  of  Sug- 
gestion and  Actual  Demonstration 

By  W.  B.  Stoddard' 

This  might  well  be  called  the  age  of  Electricity,  since 
it  is  being  introduced  into  the  homes  in  so  many  forms. 
There  is  good  profit  in  electrical  .goods  and  most  up-to-date 
merchants  are  now  handling  them.  Their  sale  would  be 
vastly  increased,  however,  if  they  were  displayed  in  a  more 
attractive  form.  To  most  people  electrical  utensils  are  some- 
thing of  a  mystery,  and  a  mere  showing  of  them  will  not 
impress  their  advantages  upon  the  average  housewife.  What 
is  needed  is  an  actual  demonstration  of  their  practicability, 
and  if  they  are  shown  in  actual  use,  or  at  least  in  the  hands 
of  wax  models,  their  convenience  will  at  once  strike  home. 
This  will  be  especially  true  if  succinct  cards  stating  just  how 
much  labor  and  worry  they  save  are  poste'd  alongside  the 
figures.  Just  to  quote  a  few  displays  that  could  be  arranged 
by  the  average  merchant — displays  which  would  move  a  dead  . 
line  into  the  living  class — it  might  be  noted  that: 

The  Electric  Shop,  in  a  large  city,  featured  electric  hair 
curlers  and  dryers.  One  window  was  draped  in  salmon  silk, 
and  showed  two  wax  busts  such  as  are  used  by  hairdressers. 
One  of  these  had  her  elaborately  coiffed,  and  in  front  of  her 
was  an  electric  curling  iron.  The  other  had  locks  floating- 
free,  in  the  process  of  being  dried  by  an  electric  dryer.  Be- 
tween the  two  was  a  card: 

"DO  IT  ELECTRICALLY  .\ND 
SAVE  TIME 
No  worry  about  getting  the  iron  too  hot,  )'ou 
maintain  any  temperature  you  desire. 

No  hanging  the  head  out  of  the  window  to  dry 
the  hair;  you  do  it  in  ease  and  comfort, 
b'lectric  liair  curlers,  -to  .^1.00. 

Electric  hair  dryers,  $9.00." 

Their  otlier  window  is  even  more  effective,  for  it  shows 
a  section  of  a  lady's  boudoir.  Seated  before  a  dressing  ta1)le 
f)f  ivory  enamel  is  a  woman  in  dressing  gown  of  blue  crepe 
de  chine.  The  floor  is  spread  with  blue  rag  rug,  and  the 
curtains  are  of  old  gold  damask.  A  stand  in  one  corner 
holds  a  vase  of  red  carnations.  The  dressing  table  is  spread 
witli  the  usual  feminine  ini])edimen.ta,  and  the  lady  .sits  in 
a  low-backed  dressing  chair.  She  is  curling  her  luxuriant 
locks  with  an  electric  curling  iron,  and  the  large  mirror  be- 
fore which  she  is  seated  enables  the  spectators  to  see  the 
entire  modtis  operanda  of  the  proceedings.  It  is  a  sight 
to  make  cverj'  woman  wish  to  possess  so  simple  and  effective 
a  means  of  making  a  becoming  toilette. 

An  attractive  display  by  another  firm  shows  that  elec- 
tricity is  of  as  much  advantage  in  the  kitchen  as  in  the 
boudoir,  and  incidental])-,  pushes  the  sale  of  laundry  sujv 
I)lies  and  simple  morning  dresses.  A  familiar  ironing 
day  scene  was  revealed,  whose  truthful  honieliness  caused 
*  In  National  Electrical  Contractor. 


man)'  to  smile — the  ironing  board  laid  across  the  back  of 
two  chairs.    Before  it  stood  a  young  woman  in  long  checked 
gingham  apron,  and  cap,  ironing  a  white  shirt.    There  was^ 
no  weary  trotting  back  and  forth,  however,  as  she  was  using"^ 
an  electric  iron,  attached  to  a  cord,  with  socket  in  the  side*/ 
wall.    Back  of  her  was  a  three-armed  rack  filled  with  towels. 
A  pyramid  of  copper  tubs  of  graduated  size  stood  in  one 
corner,  and  in  the  other  was  a  large  clothes  basket  and  bag  ■ 
of  clothes  pins.    At  the  other  side  of  the  room  was  an  electric- 
washer,  operated  by  a  pulley,  and  during  certain  hours  of  the 
day  this  machine  was  seen  in  actual  operation  to  the  interest 
and  information  of  many  a  weary  housewife  and  her  good 
man.    A  sign  advised: 

'A-VHAT  MAN  WOULD  DO  HIS  WORK 
TO-DAY    WITH    THE  CUMBERSOME 

TOOLS  OF  HIS  GRANDFATHER? 
Show  yourself  a  true  MAN,  then,  and  equip 
your  wife  with  the  same  up-to-date  house- 
hold machinery  as  you  are  using  on  the  farm 
or  in  the  office." 

It  was  a  display  calculated  to  set  many  a  man  to  thinking — 
with  results  favorable  to  the  merchant  showing  the  twentieth 
century  household  machinery. 

Another  sight  to  appeal  to  all  mothers  was  the  window 
which  showed  a  corner  of  a  nursery,  with  an  electric  grate 
at  one  side.  On  a  big  fur  rug  before  it  was  a  chubby 
youngster  of  two,  in  white  dress,  his  arms  about  the  neck 
of  a  papier  mache  dog  (which  bore  a  striking  resemblance 
to  the  one  made  famous  by  the  A'ictor  talking  machine — 
"His  Master's  A-^oice.")  A  dilapidated  doll,  and  a  little  horse 
on  wheels  gave  a  very  natural  finishing  touch  to  the  picture, 
while  the  card  said:  "Warm  Friends."    Another  card  says: 

"Nothing  is  so  precious  as  the  health  of  the 
Baby — Keep  the  room  at  an  even 
temperature  by  an 
ELECTRIC  HEATER 
It  will  prove  a  WARM  FRIEND 
to  baby  and  mother." 

Demonstrations  of  electric  heaters  are  particularly  ap- 
propriate during  the  chilly  mornings  of  spring  and  auturrtn, 
when  one  does  not  want  a  big  furnace  fire,  yet  something 
is  needed  to  take  the  chill  off  the  rooms  in  the  mornings. 
A  corner  of  a  living  room  was  sho-wn  by  a  well-known  dealer 
with  rug,  easy  chair,  hangings  of  golden  brown  tapestry,  a 
table  on  which'  were  several  nia,gazines  and  a  great  vafe 
(it  red  roses.  On  the  table  was  an  electric  lan-ip  with  shade 
of  yellow  silk,  and  an  electric  heater  stood  near  the  chair, 
.'\  sign  said,  "Electricity  is  now  within  the  reach  of  all — 
solid  comfort  for  the  home."  About  the  wall  were  a  num- 
ber of  catchy  signs  calculated  to  set  people  to  thinking: 

"Was  it  chilly  in  your  bed  room  this  n-iorn- 
ing?  Of  course  it  was.  You  could  hardly 
dress.  Don't  do  it  again  because  you  will 
catch  cold.    r)rder  one  of  our  ET^ECTRTC 
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HEATERS,  light  it,  and  in  a  few  minutes 
your  room  is  warm." 

"There  never  will  be  a  better  time  to  buy  an 
ELECTRIC  HEATER  than  right  now.  Be 
prepared  to  ward  off  Old  Jack  Frost." 

"If  you  have  not  ordered  an  ELb^CTRU 
HEATER  for  your  room,  do  it  to-day.  Be 
warm  and  comfortable  these   cold  nights." 

In  another  window  they  had  a  novelty  which  could  l)c 
advertised  with  equal  effect  in  the  electrical  or  toy  depart- 
ment— in  fact,  publicity  in  both  would  work  to  its  advantage. 
This  was  a  miniature  electric  range  a  foot  high.  With  it 
were  the  regulation  pots  and  pans  of  alnminun:.  Card  board 
cut  outs  of  two  little  girls  were  shown,  but  it  would  be  more 
effective  if  wax  models  of  little  girls  were  used.  A  card 
over  the  little  range  said: 

"A  NEW  TOY  FOR  GIRLS. 
A  miniature  cook  stove — practical  and  safe. 
Teaches  the  girls  to  cook  in  the  guise  of 
play.    A  delight  for  little  lasses." 


Natural  Resources  Survey 

Mr.  E.  G.  de  Coriolis,  of  Arthur  D.  Little.  Limited,  Mont- 
real, read  a  paper  on  the  "Natural  Resources  Survey"  at  the 
Montreal  electrical  luncheon  held  on  Wednesday.  April  ISth. 
He  briefly  traced  the  development  of  the  cartel  system  in 
Germany,  which  permitted  the  Germans  to  undersell  their 
competitors  in  almost  every  foreign  market,  and  spoke  of 
the  dependence  of  many  countries  upon  Germany  for  ma- 
terials so  essential  as  dyes,  chemicals,  potash,  etc.  The 
outbreak  of  war  resulted  in  the  collapse  of  this  immense 
foreign  trade,  and  they  were  all  beginning  to  realize  that  after 
all  the  world  could  get  on  very  well  without  German-made 
goods,  and  except  in  a  few  instances,  manufacturers  found 
it  possible  to  replace  the  German  products  by  other  materials 
made  in  .the  United  States  and  Canada,  which,  although  they 
might  be  more  costly,  were  nevertheless,  as  a  whole,  far 
superiot  to  the  hitherto  imported  articles  of  Teutonic  origin. 

This  led  to  a  consideration  of  the  development  of  Can- 
adian natural  resources,  the  speaker  mentioning  that  an  ex- 
tensive deposit  of  china  clay  is  being  developed  north  of 
Montreal  and  is  supplying  a  high,  grade  product  fully  equal 
to  the  best  imported  Kaolin.  Magnesite,  so  essential  in  the 
production  of  linings  for  steel  furnaces,  and  which  before  the 
war  came  exclusively  from  Greece  and  Galacia,  is  now  being- 
quarried  and  calcined  in  the  Laurentian  Mountains,  and  sup- 
plies the  steel  mills  on  this  continent.  These  were  only  two 
examples  of  Canada's  natural  resources  which  had  been  lying- 
dormant  and  which  in  the  stress  of  circumstances  had  been 
developed  to  play  an  important  part  in  industrial  life.  The 
question  naturally  arose  whether  this  was  all  that  Canada 
could  do,  or  whether  it  would  not  be  possible,  by  getting 
a  more  comprehensive  grasp  of  the  available  resources  of 
Canada  to  proceed  more  actively  with  their  development. 
In  the  spring  of  1916  Lord  Shaughnessy  decided  that  some- 
thing had  to  be  done,  and  the  C.  P.  R.  had  retained  the  firm 
of  Arthur  D.  Little,  Limited,  to  undertake  this  work,  now 
being  embodied  in  a  survey  of  the  natural  resources  of  the 
Dominion.  It  was  the  initial  object  of  the  survey  to  recast 
into  quickly  available  form  the  immense  mass  of  valuable 
information  regarding-  Canadian  resources  now  stagnant  in 
Government  publications,  scientific  and  technical  journals, 
corporation  records,  and  special  reports  of  individuals.  It 
was  therefore  proposed  to  extract  this  data  and  transfer  the 
salient  and  important  facts  regarding-  agriculture,  mines, 
minerals,  water  powers,  forests,  fisheries,  and  furs,  to  stand- 


ardizt'd  furni  capable  of  close  classilicalion,  and  lu  so  con- 
trol and  key  the  information  that  related  groups  of  facts 
might  be  properly  furnished  as  required.  '  'i"he  survey  would 
be  impartially  conducted  for  the  benefit  of  all,  and  with  the 
sole  purpose  of  advancing  the  industrial  development  and 
prosperity  of  the  Dominion.  The  plan  of  the  sur- 
vey further  provided  for  the  ])rosecution  of  industrial 
research  on  lines  selected  (ov  their  promise  of  yield- 
ing results  of  1)road  general  benefit  or  of  in-imediatc  advantage 
to  individual  communities  or  industries.  Several  such  re- 
searches were  already  in  progress,  among  which  might  be 
mentioned  a  series  of  co-ordinated  studies  which  had  for  their 
object  the  industrial  utilization  of  cereal  straws. 

Mr,  de  Coriolis  then  gave  statistics  illustrating  the  en- 
ormous resources  of  Canada  and  laid  particular  stress  on 
the  water  powers.  He  stated  that  the  water  power  within 
accessible  distance  totalled  17,000,000  horsepower,  of  which 
only  10  per  cent,  had  been  developed,  yet,  as  they  were 
aware,  there  was  a  continuous  demand  for  power,  much  of 
which  could  be  utilized  for  electro-chemical  and  other  pro- 
ducts. 

At  the  same  time  Canada  could  not  produce  all  she  con- 
sumed. Her  population  was  small  and  scattered  outside  of 
a  few  cities,  and  in  addition  the  resources  were  not  all  locat- 
ed in  the  same  place.  Transportation,  both  in  regard  to  the 
raw  and  finished  articles,  was  also  an  important  factor.  It 
was  hoped,  however,  that  as  a  result  of  the  survey  now  be- 
ing made  they  would  be  able  to  find  out  which  of  the  re- 
sources they  could  afford  to  develop,  and  which  were  the 
ones  that  would  have  to  await  for  their  development  the 
influx  of  population,  -which,  it  -\\'as  hoped,  would  take  place 
after  the  termination  of  the  war. 


The  Ball  is  Rolling-Keep  it  Going 

The  Toronto  Electrical  Contractors  held  another  very 
successful  dinner  and  meeting  at  the  Carls-Rite  on  Monday 
evening,  May  7.  Some  45  contractors  -were  present,  a  par- 
ticularly happy  feature  of  the  attendance  being  that  every 
one  of  the  thirty-seven  paid-u])  n-iei-nbers  of  this  new  or- 
ganization were  on  hand-. 

The  evening-  was  occupied  chiefly  in  the  election  of 
officers.  As  already  announced,  Mr.  'K.  A.  Mclntyre  is  the 
president;  the  other  men-ibers  of  the  Executive  are  as  fol- 
lows: iVice-president,  Mr.  Harry  Hicks;  secretary-treasurer. 
Mr.  J.  E.  Myers;  committee,  Messrs.  George  J.  Beattie  and 
W.  H.  Douglas. 

The  Provisional  Executive  are  greatly  to  be  congratulated 
in  having  l)roug-ht  the  organization  of  the  association  to  such 
a  successful  head.  Much  hard  work  has  been  involved  and 
probably  few  members  of  the  association  realize  just  how 
much  time,  patience  and  energy  have  been  expended  bj' 
Messrs.  Mclntyre,  Hicks  and  Douglas,  during  the  last  few 
months,  to  bring  the  present  results.  It  is  very  satisfactory' 
to  note  that  all  fhe  men-ibers  of  the  I'rovisional  Executive 
have  been  re-elected. 

The  whole  thing  has  simply  been  a  matter  of  "work." 
Mr.  Mclntyre,  more  particularly  perhaps,  has  been  unceas- 
ing in  his  determination  to  rouse  and  maintain  the  interest 
of  electrical  contractors  in  -themselves.  There  arc  so  many 
little  problems,  in  which  unity  means  strength  and  success. 
Now  that  the  wheels  are  moving-  easily  it  is  every  con- 
tractor's duty  to  see  that  he  contributes  his  share  of  "oil" 
towards  the  proper  maintenance  of  the  organization.  This 
must  not  he  interpreted  to  mean  simjily  paying  the  yearly 
and  initiation  fees.  It  is.  n-iore  than  that.  The  success  of 
the  new  organization  depends  very  largely  on  tiie  amount 
of  real  personal  assistance  each  member  renders.  Let  every 
electrical  contractor  look  upon  it  as  a  part  of  Iiis  business 
organization  and  take  the  same  interest  in  it. 


34 


THE    ELECTRICAL    N    VV  S 


May  15,  1917 


Electric  Light  and  Power  in  the  Country 


The  farm,  or  country  home  that  finds  itself  located  in 
the  vicinity  of  Hydro  or  other  electric  transmission  lines  is 
fortunate  indeed,  iDut  as  yet  these  represent  a  small  proportion 
of  the  rural  demand  for  electric  service.  The  vast  majority 
of  country  homes  cannot  hope,  in  many  years,  to  be  served 
l)y  central  stations.  With  the  urgent  demand  for  the  modern 
necessities  as  at  present  developing  it  follows,  therefore,  that 
the  countryman  must  look  to  the  small  isolated  plant. 

This  alternative,  however,  is  much  more  promising  than 
was  the.  case,  a  iew  years  ago.  The  number  of  factories 
manufacturing  this  type  of  equipment  has  been  multiplied 
and  the  operation  of  the  plants  simplified.  And  with  sin;- 
plification  has  also  come  reduction  in  cost,  so  that  electric 
light  and  power  at  rates  quite  comparable  with  those  given 
in  many  towns  and  cities  is  now  availalilc  on  the  farm  and 
in  the  summer  home. 

A  big  advantage  of  these  plants  is  that  they  can  be 
used  for  so  many  purposes  in  addition  to  lighting — all  the 
little  domestic  uses,  ironing,  washing,  toasting,  etc.;  for 
pum])ing  water,  and  also  for  the  very  important  use  of 
charging-  storage  batteries.  These  are  not  only  used  in  the 
automobile  and  the  motor  launch.  ]:iut  frequently  also  as 
the  motive  power  for  small  boats.  The  storage  battery  driven 
boat  is  an  ideal  outfit  for  hunting  and  fishing  on  account 


of  the  entire  lack  of  odor  and  noise.  For  the  same  reason 
its  use  as  a  pleasure  craft  is  l)ecoming  more  common  each 
season,  particularly  where  only  a  narrow  range  of  action  is 
desired. 

Below  we  .give  a  brief  descri])tion  of  a  variety  ol  ^mall 
]danls  now  available  in  Canada,  with  illustration  in  each 
case.  C'a])acity  ranges  from  17.')  watts  up.  and  prices,  we 
understand,  from  about  three  hundred  dollars  up. 

The  Lister-Bruston  Set 

'I'his  is  an  entirely  automatic  system.  It  consists  of 
liie  engine  and  generator,  switcliboard  and  small  battery. 
The  ])atlery  is  of  smaller  ca])acity  than  the  generator  and 
is  intended  for  night,  emergency  or  very  light  service.  The 
))lant  is  automatic,  in  that  when  a  demand  beyond  a  certain 
jiercenlage  of  the  l)attery  capacity  is  rcc|uirc(l  the  generator 


is  automatically  set- in  operation.  Provision  is  also  made  for 
automatically  starting  the  engine  in  case  the  battery  is  be- 
coming discharged  through  continuous  use  at  low  capa- 
cit}".  This  plant  is  made  in  capacities  ranging  froni  520 
watts  to  30  kw.,  and  in  voltages,  57,  110,  330.  In  capacities 
of  36,000  watts  and  under,  the  generator  is  belt  driven  by 
a  single  cylinder  engine.  Al)ove  this  size  the  en,gine  and 
generator  are  direct-ccmnected. 

Delco  Light 

The  Delco  light  equipment  wliich  has  been  recently 
placed  on  the  Canadian  market  is  also  illustrated.  It  consists 
of  an  engine  direct  connected  to  the  generator,  with  switch- 
l)Oards  and  liatteries.  The  storage  battery  consists  of  16  glass 
jars  delivering  33-volt  current.  This  is  kept  continually 
charged  by  the  engine,  and  unless  the  demand  for  light  and 
power  is  very  heavy,  the  engine  is  not  used  except  when  the 
storage  batteries  require  recharging.  The  capacity  of  this 
plant  is  32,  16  c.p..  30-watt  lamps. 

Gralectric  Lighting  Plants 

One  of  the  illustrations  herewith  shows  the  lighting  plant 
known  as  the   Gralectric,  being  marketed  by   Gray  Motor 


Delco  direct-connected  unit. 


Company.  'J"hc  plant  is  made  up  as  a  complete  unit,  mounted 
on  skids,  and  is  shipped  to  the  customer  with  the  batteries 
fully  charged,  so  that,  if  his  house  lias  Ijcen  previously  wired, 
he  can  liave  light  immediately  after  uncrating.  Gralectn'd 
plants  are  of  the  ;i0-volt,  semi-automatic  type,  provided  with 
a  means  for  starting  the  en.gine  by  using-  the  dynamo  as  a 
motor.  .\  special  device  is  employed,  liy  means  of  which  the 
mol(jr  starts  slowly  yet  with  plenty  of  torque,  so  that  there 
is  no  serious  drain  on  the  batteries  in  starting.  Tlie  switch- 
Ijioard  contains  \(dlmeter,  amnieter,  automatic  cut-out,  rlieo- 
stat,  starting  switch,  and  fuses;  also  name-plate,  on  which 
full  instructions  are  given  for  charging.  'I'he  switchboard  is 
so  arranged  that  the  manual  operations  have  been  reduced  to 
that  of  llirowing  in  the  switch  to  start  the  engine  for  charg- 
ing, or  for  running  the  generator  to  obtain  extra  capacity  for 


The  Lister-Bruston  automatic  plant. 


May  15,  191T 


THE    ELECTRICAL  NEWS 


35 


operating  electric  irons,  vacuum  cleaners,  etc.  Gralectric 
plants  are  made  in  the  following  sizes: 

No.  1 — 3,5-  light  plant.  Includes  15-cell,  32-amperc  hour, 
Faure  type  storage  battery,  a  9-ampere,  40-volt  generator,  and 
switchboard  with  automatic  cut-out,  etc. 

No.  3 — ■35-light  plant.  Includes  lo-ccll,  40-anipere  hour, 
Faure  type  storage  battery,  a  ISJ^-ampere,  40-volt  generator, 
and  switchboard  with  automatic  cut-out,  etc. 

No.  3 — 60-Iight  plant.     Includes  1.5-cell,  OO-ampere  hour. 


The  Gralectic—Semi  automatic. 

Faure  type  storage  battery,  a'  20-aniperc,  4()-volt  grncr;i t(n-. 
and  switchboard  with  automatic  cut-out.  etc. 

The  special  advantage  claimed  for  this  plant  lies  ia  t'.ie 
fact  that  it  can  be  operated  by  the  ordinary  farm  engim.-  that 
is  now  part  of  the  equipment  of  many  an  up-to-date  f.iniier 
or  owner  of  a  country  home.  The  plant  is  belted  to  tlie  Hy- 
.  wheel  of  the  engine.  The  details  of  the  plant  have  been  sim- 
plilied  to  the  last  degree,  and  its  manufacturers  claim  that 
any  boy  old  enough  to  read  an  instruction  book  can  take  care 
of  it  successfully. 

Main  Electric 

The  Main  Electric  Manufacturing  Company  are  now  plac- 
ing on  the  market  their  new  plant,  shown  herewith,  which  has 
an  output  of  forty  30-watt  lights.  The  same  company  is  build- 
ing a  trifle  smaller  size  with  a  capacity  of  25  lights,  or  500 
watts.  These  plants  generate  at  30  volts.  This  company  also 
manufactures  both  smaller  and  larger  plants,  the  smaller  rang- 


ji  r 

The  '  Main'  unit— From  175  watts  up. 

ing  as  low  as  175  watts.  The  latter  is  a  portable  I3  pe.  I'ori- 
able  t\-pes  arc  also  built  up  to  1,000  watts  capacity. 

The  Alco  Plant 

Another  excellent  equipment  is  that  supplied  by  the  Auto- 
matic Light  Company,  known  as.  the  Alco  machine.  This  in- 
cludes a  110-volt  generator,  and  the  system  is  operated,  in 
general,  without  batteries,  there  being  only  a  C-volt  battery, 


which  is  used  for  starting  purposes  or  for  night  lighting.  The 
capacity  of  the  standard  machine  is  30  20-watt  lamps,  or  600 
watts,  so  that  it  is  capaijle  (jf  supplying  an  iron  or  a  toaster 
or  any  one  of  the  average  household  appliances,  as  well  as 
small  motor  machinery  not  exceeding  J/  h.p.  The  engine 
consists  of  a  one-cylinder,  four-cycle,  gasoline  type,  direct- 
connected  to- a  G.  E.  generator.  The  two  main  advantages  of 
the  standard  voltage  are  that  the  ordinary  appliances  can  he 
utilizf(l,  and  that  current  may  be  transmitted  a  greater  dis- 
tance without  api^reciable  loss.  The  plant  starts  and  stops 
automatically  Ij}'  the  turning  on  or  off  of  a  light  or  power 
load. 

The  C  G.E.  Hyray-Exide 

The  "Hyray-Exide"  is  another  economical  little  outlit 
now  being  sold  by  the  Canadian  General  Electric  Company. 
The  plant  consists  of  "Exide"  batteries  manufactured  by  the 


The  Hyray-Exide    30  12  c.p.  lamps. 

Electric  Storage  Battery  Conqjany,  a  switchboard,  and  a 
generator,  all  mounted  on  a  skid.  It  has  a  capacity  (jl  about 
thirty  twelve  c.p.  lights. 


Mr.  Lodge  Joins  Inspection  Staff 

The  friends  of  Mr.  \V.  H.  Lodge 'will  be  pleased  to 
learn  that  he  has  been  appointed  to  the  staff  of  the  Elec- 
trical Inspection  Department  of  the  Hydro-electric  I'ower 
Commission  of  Ontario  for  the  district  of  Toronto.  Mr. 
Lodge's  many  years  of  practical  and  successful  experience 
in  the  electrical  contracting  business  and  his  intimate  know- 
ledge of  conditions  will  make  him  an  ideal  appointee  for 
this  position. 


Personal 

Mr.  John  G.  Barry  has  been  appointed  general  sales 
manager  of  the  General  Electric  Company,  Sciienectady.  Mr. 
Rarry  has  been  a  resident  of  Schenectady  for  the  past  twenty- 
years,  and  his  friends  will  be  glad  to  learn  of  his  adxance- 
ment  and  increased  responsibilities.  Mr.  Barr_\-  continues  his 
present  duties  as  manager  of  the  railway  department. 

Mr.  W.  H.  R.  Gould,  Uxbridge,  Ont.,  left  for  England  on 
.\.l)ril  25,  to  join  the  Royal  Naval  Air  Service.  Mr.  Gould  is 
an  honor  graduate  in  electrical  engineering-  from  the  Cniver- 
sity  of  Toronto,  and  received  his  lieutenant's  certificate  at 
Niagara  Camp  in  the  sunime'r  of  1915  with  the  t'.O.T.C.  Since 
graduation  he  has  been  superintendent  of  tin-  Cxbridge  elec- 
tric light  [)lant.  He  already  has  a  Ijrotber  on  the  firing  line 
in  h'rance. 


t 
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Current  News  and  Notes 


Alliston,  Ont. 

The  town  council  of  Alliston,  Ont.,  have  A'oted  $;;2,000 
for  the  purpose  of  taking  over  the  Alliston  electric  light 
plant  and  repairing  and  improving  it  for  the  distribution 
of  electric  light  and  power  to  he  supplied  by  the  Hydro- 
electric Power  Commission  of  Ontario. 
Aylmer,  Ont. 

The  ratepayers  of  Aylmer,  Ont.,  recently  carried  a  by- 
law with  a  majority  of  288  to  install  a  h^'dro-electric  system. 
The  power  will  Ije  l)rought  from  St.  Thomas  and  the  system 
is  expected  to  be  in  operation  within  three  months. 
Grand  Forks,  B.C. 

The  city  council  of  Grand  Forks,  B.C.,  have  established 
a  rate  of  4  cents  per  kw.  for  heating  and  cooking  purposes. 
GreenEeld  Park,  Que. 

The  town  of  Greenfield  Park,  P.Q.,  has  made  arrange- 
ments with  the  Montreal  Light,  Heat,  and  Power  Company 
for  the  supply  of  power  in  connection  with  the  proposed  new 
street  and  house  lighting  system. 
Hamilton,  Ont. 

The   Hamilton   Hydro-electric    Commissioners   will  ad- 
vertise a  sale  of  electric  ranges. 
Hanover,  Ont. 

A  by-law  was  recently  passed  in  Hanover,  Ont.,  author- 
izing an  agreement  with  the  Hydro-electric  Commission  of 
Ontario.  The  new  system  will  be  proceeded  with  immedi- 
ately. 

Kingsville,  Ont: 

Fire  recently  did  $150,000  damage  to  the  car  barns  and 
power  plant  of  the  Windsor,  Essex  and  Lake  Shore  Railway. 
MacNutt,  Sask. 

The   Gorra-MacNutt  Rural  Telephone   Company,  Mac- 
Nutt, Sask.,  are  receiving  tenders  for  12J/<  miles  of  exten- 
sion to  their  line. 
Montreal,  Que. 

Major  Howard  Church  Symmes,  killed  in  action  while 
serving  with  the  South  African  Infantry,  was  a  graduate  in 
science,  McGill  University,  1897.  After  serving  through  the 
South  African  campaign  with  the  artillery  from  Guelph.  Ont., 
he  was  employed  as  an  electrical  engineer  in  the  Bureau  of 
Mines  at  Johannesburg.  Pie  was  the  son  of  the  late  Mr.  T. 
Symmes,  of  Aylmer,  P.Q. 

Mr.  J.  N.  Grole  au,  of  the  Bell  lelephone  Company,  for- 
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Northern   Aluminum  Co. 

1305-6  Traders  Bank  BIdg. 
Toronto,  Ont. 


merly  district  superintendent  in  charge  of  Districts  Xos.  '.> 
and  4,  with  headquarters  at  Montreal  has  been  made  district 
traffic  superintendent  at  Montreal. 
Mount  Forest,  Ont. 

The  li.ghting  rate  for  street  lamps  at   Mount  Forest, 
Ont.,  has  been  reduced  from  $13  to  $10,  a  saving  of  $3-12 
per  annum. 
Pickering,  Ont. 

Pickering  Village  and  Pickering  Township  are  shortly 
to  be  supplied  with  electric  light  and  power  through  the 
Hydro  system.  The  line  is  to  be  extended  westward  from 
Whitby  along  the  Kingston  Road  to  the  Village  of  Picker- 
ing and  thence  northerly  to  Claremont. 
St.  Thomas,  Ont. 

The  St.  Thomas  city  council  have  under  consideration 
extending  the  street  railway  line  to  Pinafore  Park,  building 
an  $8,000  trestle  at  Elm  Street  hill. 
Winnipeg,  Man.  . 

One  hundred  men  in  the  employ  of  the  Winnipeg  Light 
and  Power  Plant  went  on  strike  on  May  3. 

Arrangements  are  already  being  made  in  Winnipeg  for 
a  bigger  and  better  electrical  show  for  this  fall  than  was 
the  very  successful  one  held  last  October. 
Wolseley,  Sask. 

The  town  council  recently  passed  a  $9,000  by-law  pro- 
"viding  for  extensions  to  the  municipal  light  and  power  plant. 


Trade  Publications 

Residence  Panel  Board — Bulletin  No.  1-B,  l)y  the  Crouse- 
Hinds  Company'  of  Canada;  describing  and  illustrating  resi- 
dence panel  boards. 

Condulets — Catalog  No.  1000-G,  issued  by  the  Crouse- 
Hinds  Company  of  Canada,  illustrating  and  describing  "Iron- 
clad" switch  condulets,  MK  and  MF  series. 

Lighting  Fixtures — Catalog  C-1,  published  by  R.  Wil- 
liamson &  Co.,  Chicago.  This  catalog  illustrates  only  the 
most  staple  items  in  lighting  fixtures,  such  as  are  in  general 
demand;  profusely  illustrated. 

C.  G.  E.  Publications — Leaflet,  small  battery  charging  out- 
fits for  charging  ignition  and  lighting  batteries;  leaflet,  float 
switches  for  automatic  pumping  eciuipments;  bulletin  No. 
49711,  electric  vacuum  furnaces. 

Electrical  Specialties  and  Reflectors — Catalogue  No.  16, 
by  Harvey  Hubbell,  Inc.  In  this  catalog  the  idea  has  been  ^ 
introduced  of  arranging  in  chart  form  all  sockets,  pull 
switches,  attachment  plugs,  receptacles  and  reflectors.  The 
interchangeability  of  the  various  lines  is  clearly  demonstrated 
by  illustrating  at  the  side  and  top  the  component  parts  and  • 
where  the  imaginary  lines  drawn  from  the  component  parts 
converge,  the  assembled  parts  are  illustrated. 

Headlights — The  Electric  Ser\icc  Supplies  Company  has 
just  issued  a  new  and  very  comprehensive  catalog  on  "Golden 
Glow"  railway  headli.ghts  and  projectors.  This  catalog  de- 
scribes, as  well,  a  complete  line  of  dimming  and  main  resist- 
ances and  a  complete  line  of  switches  and  other  headlight 
accessories  necessary  for  use  in  connection  with  the  railway 
headlights.  This  is  a  64-page  book,  printed  in  two  colors,  in 
the  production  of  which  much  ef?ort  has  been  expended  in 
reproducing  the  appearance  of  the  difTerent  headlights  as  they 
really  are. 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
3-core,  13,200  v.  cable,  illustrated  above.  After  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto         Winnipeg         Regina         Calgary  Vancouver 


Phillips  Factory 
at  Montreal 


38 


THE    ELECTRICAL  NEWS 


May  15,  11)17 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  cliarge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  tlie  publisher'.?  hands  by  the  10th  or  23rd  of  the  montli  to  insure 
insertion  in  the  subsequent  issue. 

Megger  Wanted      Immediate  Delivery 


Send  full  particulars  and  price  to  Kerry  X- 
Cliacc,   C'unfederation   Life  lildg.,  Toronto.  10-lU 


WANTED 

Tungsten  Lamps 


Out-  hull. Ire. 1  of  210  ur  220  voltage,  25  watt 
11  40  watt.  -\ildrfbS.  naming  price,  liox  oti, 
Electrical    .Vcws,    TiiroiUu,   Out.  10-10 


IMMEDIATE 
SHIPMENT 

250  K.  W.  , 

WESTINGHOUSE 

GENERATOR 

;j  phasf,  (id  cycle,  +40  volLs. 
Direct   cniiuctcd  I.) 
Hi  X  38  X  34  Erie  Ball  4  valve  Tandeiii 
Compound  luigine 

Heavy  Duty  Frame— 150  R.P.M. 
Located  near  Diihitli.  Minn. 
Fine  operatiiiL;  e.mditicm. 

ARTHUR  S.  PARTRIDGE 
415  Pine  Street 

ST.  LOUIS,  MO. 


POSITIONS  VACANT 


WANTED— WORKING  FOREMAN  fur  ckc- 
trie  meter  testing  department.  State  age,  ex|)eri- 
ciice  and  salary  rctjuircd.  Apply  liox  run,  Elec- 
trical  -Vews,  Toronto,   Ont.  10-10 


POSITIONS  WANTED 


PRACTICAL  ELECTRICIAN  —  desire-  re 
sponsible  pusilion  with  Central  .Station  or  In- 
.lustrial  Plant.  Kifteen  years'  broad  experience 
erecting  apparatus,  maintenance  and  repairs.  Gooil 
executive  and  reliable.  Box  57S,  Klectrical  News, 
Toronto,  Ont.  10-10 


25  Cycle  Motors  and  Generators 
guaranteed  in  First  Class  Condi- 
tion—Discarded when  our  120,- 
000  H.  P.,  60  cycle  plant  was 
put  in  operation. 

MOTORS 


Vo 

11.  p. 

Phase  Cycle 

Volt 

R.P.M. 

Make 

200 

:i  25 

400 

375 

Westg. 

T 

25 

400 

500 

Westg. 

1 

3(1 

25 

400 

750 

Westg. 

1 

2.^1 

:;  25 

440 

750 

Wagner 

1 

10 

:;  25 

440 

750 

Wagner 

1 

10 

::!  25 

440 

1500 

Gen.  Elcc. 

(1 

?,  25 

440 

1500 

C.   G.  E. 

3  25 

440 

1500 

C.  G.  E. 

1 

2 

3  25 

440 

1500 

C.  G.  E. 

1 

'A 

3  25 

400 

1500 

Gen.  Elec. 

1 

'A 

3  25 

440 

1500 

Gen.  Elec. 

GENERATORS 

\o.  K.V./\.  Pliase  Cycle  Volt  K.P.M.  Make 

1  350        3       60     600     514    Can.  Westg 

2  375         3       25     440     245  Westg. 

1       450        3       25     440     300    Can.  Westg 


TRANSFORMERS 

Xo.  K.V.:\.  Phase  Cycle    Volts  Make 

2200/370  Gen.  Elec. 

440/220/110  C.  G.  E. 

440/220/110  C.  G.  E.  • 

440/220/110  Plittsburgh 

440/220/110  Packard 


100 
10 
15 
15 
5 


:;o 

25 
25 
25 
25 


ROTARY  CONVERTOR 

300  K.W.,  750  R.P.M.,  25  cycle,  2200  volt,  A.C., 
500  amp..  600  volt,  D.C.,  complete  with  3- 
panel  switchboard. 

Full  particulars  may  be  obtained  by  applying  to 
Purchasing  Department,  Laurentide  Co.,  Ltd., 
Grand'Mere,  One.  10-10 


PETRIE'S  LIST 

of  New  and  Uaed 

MOTORS 


for    Immsdiate  Delivery 


\o.  H.P.  Phase  (.:ycie  Volts 


20 
15 
10 

TA 
TVz 
7  A 


25 
25 
25 
25 
25 
60 
60 
25 
25 
25 
25 
60 
25 
25 


550 
550 
550 
550 
550 
220 
550 
550 
550 
550 
550 
200 
220 
110 


.Speed 
720 
1440 
1440 
1400 
1420 
1710 
1700 
1400 
750 
1500 
1400 
.S50 
1450 
1450 


Maker 
Lancashire 
T.  &  M. 
.T.  &  M. 
T.  &  M. 
Westing. 
Union  Elec 
Lancashire 
Westing. 
Packard 
Can.   G.  K. 
Lancashire 
Westing. 
Excelsior 
Fisher 


Write  Us  for  Prices 


H.  W.  PETRIE,  Limited 

Front  St.  We«t  -  Toronto,  Ont. 


FOR  SALE 

MOTORS,  GENERATORS 

and  TRANSFORMERS 
IMMEDIATE  DELIVERY 

MOTORS 


No. 

11. P. 

Phase  Cycle  Volt 

R.P.M. 

Make 

1 

^  3 

liO 

550 

900 

C.  G.  E. 

1 

75 

3 

60 

2200 

514 

Crocker 

Wheeler 

1 

2 

3 

25 

550 

1500 

Westg. 

1 

150 

3 

25 

440 

300 

Westg. 

1 

75 

3 

25 

440 

375 

Westg. 

1 

75 

3 

60 

2200 

900 

Fairbanks 

1 

20 

3 

60 

440 

900 

C.  G.  E. 

1 

15 

3 

60 

440 

900 

C.  G.  E. 

1 

15 

3 

60 

220 

1800 

Westg. 

2 

5 

3 

60 

550 

1700 

Westg. 

GENERATORS 


K.V.A. 

Phase  Cycl 

200 

3 

60 

175 

•3 

60 

150 

3 

60 

100 

3 

25 

70 

3 

25 

60 

3 

25 

100 

3 

60 

75 

3 

60 

100 

3 

25 

2200 
2200 
2200 
2200 
2200 
2200 

550 
2200 

550 


15  Direct  Current  125 
10  Direct  Current  125 
5  Direct  Current  125 
(All  these  generators  are 
60  Cycle,  2200/110/220  Volt, 
sizes  from  10  to  100  K.V.A. 


R.P.M.  Make 

600    C.  G.  E. 

900    C.  G.  E. 

600    C.  G.  E. 

750  Westg. 

500  Westg. 

300  Westg. 

900  A-C-B. 

900  Westg. 

750    Br.  Pbls. 
1200  Westg. 
1500  Westg. 
1500    Westg.  • 
practically  nevi') 
Transformers  in  all 


Write  for  particulars 


E.  A.  LOWRY, 
209  King  St.,  GUELPH,  ONT. 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Ensineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs. 
Copyrights  and  Infririgements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG..  ISKingSLW..  TORONTO 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO.  ONT. 


PROCURED  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 

SEND  FOR  HAND  BOOK 


ATE NTS 


PHONI 

MAIN 
2S82 


RIDOUT  &  MAYBEE 

59  Yonge  Street 


TORONTO 


CANADA 
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A  Pair  of  R.  C.  O.  C.  Switches  in  Madison,  Wis. 


Let  Switches  Such  as  This  Pair 
Make  Your  Distant  Control  Troubles 
Memories  Only.  Central  Stations 
are  doing  so  all  over  the  States  by 
means  of 

R.C.O.C.  CONTROL 

At  the  Power  House  of 

Multiple  or  Series  Ornamental  Street  Lighting  Systems, 
Multiple  Decorative,  Alley,  Bridge,  Large  Sign  and  Billboard 
Lights,  and  Series  Loops  of  Midnight  Lights,  also  for  the 
control  of  Pole  Type  Series  Mazda  Regulators,  using  regular 
series  street  circuit  for  the  control  wire. 


There  is  no  scheme  of  outdoor  lighting  control  impossible  for  R.C.O.C,  Control 


No  Springs,  No  Winding,  Always  on  Time — Not 

a  Time  Switch 
No  Cranky  Clock  Switches  or  Sleepy  Watchmen 
No  Extra  Lamp  Hours  With  R.  C.  O.  C.  Con- 
trol—Why Not  Be  On  Time? 

Not  a  single  R-C-O-C  Switch  has  ever  failed  in  the  foity  odd  instal- 
lations now  in  service.  Onr  switches  are  sent  out  on  a  liberal 
trial  offer  and  must  make  good  in  service.  _  That  they  have 
done  so,  is  proved  by  tlie  many  re-orders  received.  Every  Can- 
adian distributor  of  electrical  ciirrent  can  rise  with  profit  this 
up-to-the-minute  method  of  securing  Outdoor  Lighting  Control. 


Saves  Transformer  Losses — Reduces  Damage  by 
Lightning 

The    Station    Man    Controls — He    Does    It  by 
"Winking"  the  Series  Street  Circuit 


Be  sure  to  learn  about  R-C-O-C  Control.  Especially  valuable  where 
you  have  high  tension  lines  serving  small  towns  for  street  and 
sign  lighting. 

Write  us  at  once.  Ask  our  advice  regarding  the  elimination  of  con- 
trol problems  and  the  details  of  our  Liberal  Free  Trial  Offer. 


South  Bend  Current  Control  Co.,  1 14.1  le-i i s  w.  coWax  Ave.,  South  Bend,  Ind.,  U.S.A. 


AN  YLITE 


Ten  Changes  of  Light 

Makes  a  Night  Light  of  Anylight  with  a  Proportional 
Saving  of  Current 

ANYLITE  works  equally  well  on  either  direct  or  alternating  eiu'rent —  a  feature 
that  you  dealers  and  contractors  appreciate. 

Put  ANYLITE  in  Homes,  Hospitals.  Hotels,  Nurseries,  etc.,  anywhere  Elec- 
tric current  is  used  _\.NYLITE  finds  a  use.  It  is  guaranteed  absolutely — can't 
burn  out  and  will  last  indefinitely. 

ANYLITE  will  work  perfectlj'  with  lamps  of  any  filament,  and  the  saving  it 
effects  in  current  consumption  is  one  of  its  strongest  selling  points. 

Write  us  today  for  our  proposition. 


Western  Distributors: — 

Miller,  Morse  Hardware  Co.,  Limited 
Great  West  Electric  Co.,  Limited 


Winnipeg,  Canada 
Winnipeg,  Canada 


ALERCO  ELECTRIC  COMPANY 

FORT  WAYNE,  INDIANA 
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FOR  SALE 


The  following  Second  Hand  Motors 

THREE  PHASE,  60  CYCLE, 


IN 

220 


GOOD 

VOLTS 


No. 
1 
2 
1 
2 
1 
2 
2 


H.P. 
50 
30 
20 
10 

5 
1 


Speed 
.850 
1120 
1120 
1120 
1800 
1800 
1800 


Make 
Westinghouse 


T.,  &  H.  E.  Co. 
Westinghouse 


TWO  PHASE,  60  CYCLE,  220  VOLTS 


No.  H.P.  Speed 

1  50  850 

4  30  1120 
1  30  850 
1  20  850 

5  20  1120 

1  15  1120 
11  10  1120 

2  10  1800 

1  10  1800 

2  714  1800 
5  5  1800 
9  5  1120 
2            5  1800 

1  3  1800 

2  2  1800 

3  1  1800 

1  Auto  Starter — New- 


Make 
Westinghouse 


Can.  Gen.  Elec. 

Toronto  &  Hamilton  Electric 

Westinghouse 


ORDER 


Type 
CCL 


New 
CCL 


Type 
CCL 


CCL 


Canadian  General  Electric 
Toronto  &  Hamilton  Electric 
Westinghouse  CCL 
Canadian  Crocker  Wheeler 
Westinghouse  CCL 
■C.G.E.,  220  volts,  60  cycle,  3  phase,  75  h.p. 


TRANSFORMERS 

60  CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 

No.  K.W.  Make 

4  25  Westinghouse 

2  75  Canadian  Crocker  Wheeler 

2  50  Westinghouse 

2  40  Packard 

2  5  Packard 

2  5  Pittsburgh  • 

For  Deliveries  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  Limited 


Portable  Welder 

The  Portable  Welder  is  a  new  device  for  in- 
stalling the  time  tested 

ERICO  WELDED  BONDS 

It  can  be  easily  lifted  from  the  track  by  two 
men.  There  are  no  rotating  parts  and  no  flame 
or  arc  strikes  bond  or  rail. 

Write  for  particulars 

The  Electric  Railway  Improvement 

Company 

CLEVELAND 


DEVOE 

Switches^  Switchboards^ 
Panels  and  Steel  Boxes 

MADE-IN-CANADA 


Knockouts  are  eas- 
ily removed  —  no 
hammering  the  box 
out  of  shape — and 
painted  with  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing these  boxes 
absolutely  rust 
proof. 

Hundreds  of  Con- 
tractors are  using 
them.  You'll  nev- 
er know  how  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  specialists  in  this  line  we  are 
able  to  produce  all  kinds  of  switches  at  reasonable 
prices. 


^  MONTREAL  I 


Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  Devoe  Electric 
Switch  Company 

Office  and  Factory: 

414  Notre  Dame  St.  West 
MONTREAL 
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Hot  Point  Vacuum  Cleaners 

Coml)ine  every  possible  improvement  that  science 
and  mechanics  could  suggest. 

THE  AIR  COOLED  MOTOR 

An  entirely  new  departure  that  insures  longer  life 
of  motor,  affords  more  efficient  lubrication  and  elim- 
inates oiling  troubles. 

Has  easily  accessible  motor  brushes,  double  lined 
dust  bags.  Body  made  of  pressed  steel.  Highly 
polished  nickel  finish. 

Write  for  literature  and  selling  helps. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


.•onv  cuon  tnai  l  ^n— can 


urement.  vv  Co. 


^  '''''  ^  ge  theiv 
they   stami  vieas- 


Power  Factor  Meter — 
One  .  of  tlie  coni])lete 
groups  of  Weston  Round 
Pattern  Instruments  for 
service  on'  A.  C.  -Switch- 


Instrument 

f,a  I"" 

Company.  1^" 
Weston  ModeW 
cl"de  "Portable 

Service  on  .A;^.^^_  to- 


MOONSTONE  and  LUMO 

The  Perfect  Glassware  for  All  Lighting  Purposes 


J^^ANY  shapes  and  many 
etchings  of  Hghting  glass- 
ware, made  from  Moonstone  and 
Lumo  glass.  Send  for  illustrated 
catalogues  and  prices  to  the  trade. 


Jefferson  Glass  ©mpany  Ipted 

Head  Office  and  Factory:  TORONTO 

MONTREAL— Royal  Trutt  Bldg.,  L.V.  Webber,  Manager.    WINNIPEG— 592  Notre  Dame  Ave.,  A.E.  E.Hng,  Agent. 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  hilf  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian   General  Electric  Company. 
Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lincoln  Electric  Co.  of  Canada. 
Wagner  Electric  Mfg.  Company  of  Canada. 

ALUMINUM 

British  Aluminium  Company. 
Northern  Aluminum  Company. 
Spielmann  Agencies,  Registered. 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company. 

Ferranti  Electrical  Company  of  Canada. 

Toyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company. 

Wagner  Electric    Mfg.  Company  of  Canada. 

VVeston  Electrical   Instrument  Company. 

ATTACHMENT  PLUGS 

Benjamin   Electric   Manufacturing  Company. 
Canadian  Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National  Metal  Molding  Company. 
Pass  &  Seymour,  Inc. 

AUTO  STARTERS 

Adams-Bagnall  Electric  Company. 

BATTERIES 

Canadian  General  Electric  Company. 
Canadian  Hart  Accumulator  Company. 
Hamilton   &  Toronto  Electric  Co. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

BLOCKS 

Jordan  Bros,  Inc. 

BOLTS 

McGill  Manufacturirrg  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Ohio  Brass  Company. 

BOXES 

Canadian   Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Co.  of  Canada. 

BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited, 
Toyner,   Limited,  A.  H.  Winter. 
Pringle,  R.  E.  T. 

BRAKES 

Sundh   Electric  Company. 

BULBS 

Pioneer  Corporation. 

BUS  BAR  SUPPORTS 
Toyner,  Limited,  A.  H.  Winter. 
Moloney  Electric  Company  of  Canada. 

BUSHINGS 
Electrical  Fittings  Company. 
National  Metal  Molding  Company. 

CABINETS 
Canadian  Krantz  Electric  &.  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company. 
Canada  Wire  &  Cable  Company. 
D.  &  W.  Fuse  Company. 
Northern   Electric  Company. 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada. 

CABLE  ACCESSORIES 

Cope,  T.  J. 

Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada. 

CARBONS 
Canadian    Westinghouse  Company. 


CABLE  RACKS 

Cope,  T.  J. 

CAR  EQUIPMENT 

Ohio  Brass  Company. 

.  CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 

Jones  &  Glassco. 

CHARGING  OUTFITS 

Canadian   Crocker- Wheeler  Company. 
Lincoln  Electric  Co.  of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern  Electric  Company. 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company. 
Cutter  Electric  &  Manufacturing  Company. 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.  &  W.  Fuse  Company. 

COMMERCIAL  AGENCY 

Bradstreet  Company. 

COMMUTATORS 

Cleveland  Armature  Works. 

COMPRESSORS 
De  Laval  Steam  Turbine  Company. 

CONDENSERS 
Boving  Hydraulic  &  Engineering  Company. 
Canadian   Westinghouse  Company. 

CONDUCTORS 

British  Aluminium  Company. 
National  Metal  Molding  Company. 
Northern  Aluminum  Company. 

CONDUITS 

American  Conduit  Company. 
Conduits  Company. 

Electiical   Fittings  &  Foundry  Limited. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 

CONDUIT  ROD 

Cope,  T.  J. 

CONVERTING  MACHINERY 
Canadian  Vickers  Limited. 
Ferranti  Electrical  Company  of  Canada. 

Lincoln  Electric  Co.  of  Canada. 

CONDUIT  BENDERS 

Maitin  &  .Sons,  IT.  P. 

CONDUIT  BOX  FITTINGS 

Electrical    Fittings  Company. 
Pass  &  Seymour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 

Canadian   Crocker- Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Sundh  Electric  Company.  , 

'connectors 

Dossert  &  Company. 

COOKING  DEVICES 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
National  ICIectric  Heating  Company. 
Northern   Electric  Company. 
Spielmann   Agencies,  Registered. 

CORDS 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Compsay. 
Stuart-Howland  Com^ftf, 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company. 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Co. 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 
Pass  &  Seymour  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 
Boving  Hydraulic   &  Engineering  Company. 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electi-ic  Heating  Company. 

ELECTRIC  SHADES 

Jefferson  Glass  Company 

ELECTRIC  RANGES 

National  Electric  Heating  Company. 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 

Ohio   Brass  Company. 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada. 

FANS 

Canadian  (General  Electric  Company. 
Canadian   Westinghouse  Company. 
Century  Electric  Company. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Robbins  &  Myers. 
Spencer  Company,  W.  H. 
Volt  Electric  Company. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited. 
Northern  Electric  Company. 

FIXTURES 

Benjamin   Electric  Manufacturing  Company 

Canada  Sales  Company. 

Canadian  General  Electric  Company. 

Jefferson  Glass  Company. 

Northern  Electric  Company. 

Tallman  Brass  &  Metal  Company. 

FLASHLIGHTS 
Canada  Sales  Company. 
Interstate  Electric  Novelty  Company. 

Northern  Electric  Company. 
Spielmann  Agencies,  Registered. 

FLEXIBLE  CONDUIT 
Tubular  Woven  Fabric  Company. 

FUSES 

Canadian  General  Electric  Company. 

Canadian  Westinghouse  Company. 

Chicago  Fuse  Manufacturing  Company. 

Daum,  A.  F. 

D.  &  W.  Fuse  Company. 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company. 

Moloney  Electric  Company  of  Canada. 

Northern  Electric  Company. 

Volt  Electric  Company. 

FUSE  BOXES 
D.  &  W.  Fuse  Company. 
Northern  Electric  Company. 
Pass  &  Seymour,  Inc. 

(Continued  on  page  44) 
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THIS  TRADE  MARK 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Vertical 
Turbines 

shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
They  are  among  the  largest 
water  turbines  installed  in 
Canada  and  are  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 

The  services  of  these  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


.,  LIMITED 


Why  Not  Telephones? 

Electrical  dealers  as  a  rule  carry  a  good  sized  stock  of  all  electrical  supplies.  They  display  theni 
in  their  show  cases  and  windows,  and  in  so  doing  they  help  to  create  a  demand  for  these  articles. 


But  in  only  one  store  out  of  fifty 

will  you  find  a  telephone  for  sale.  By  not  having  at  least  one  pair  of  telephones  in  your  window  you 
are  passing  up  the  man  that  needs  a  line  from  his  house  to  his  garag'e,  or  between  any  two  points 
that  may  occur  to  him. 

And  again,  a  telephone  display  in  your  window  or  show  case  may  lead  to  a  sale  of  a  good  sized 
telephone  system.    You  never  can  tell. 

Write  us  for  bulletin  No.  7,  and  our  co-operative  plan  for  helping  electrical  men  to  sell  tele- 
phones. 


Canadian  Independent  Telephone  Co,,  Limited 

263-265  Adelaide  Street  West,  TORONTO 


Water 

Turbines 

Hydraulic 
Governors 


High 

Efficiency 
Pumps 


BOVING  HYDRAULIC  &  ENGINEERING  C 

LINDSAY  -  ONTARIO 
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GENERATORS 

Canadian  Crockei-Wlieeler  Company. 
Canadian  Genera!  Electric  Company. 
Canadian  Westingliouse  Company. 
Canadian  Vickers,  Limited. 
De  Laval  Steam  Turbine  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Ferranti  Electrical  Company  'of  Canada. 
Lachapelle  &  Company,  J.  D. 
Lancashire  Dynamo  &  Motor  Company. 
Lincoln  Electric  Co.  of  Canada. 
Thomson   Company,   Limited,  Fred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Canada  Sales  Company. 
Jefferson    Glass  Company. 

GUARDS  (Lamp) 
McGill  Manufacturing  Company. 
Monarch  Electric  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HEATING  DEVICES 

Canadian  General  Electric  Company. 
Canadian   Vickers,  Limited. 
Canadian    Westingliouse  Company. 
Majestic    Electric  Company. 
National  Electric  Heating  Company. 
Northern   Electric  Company. 
Renfrew  Electric  &  Manufacturing  Company. 
.Spielmann   Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories. 

INSTRUMENTS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 

INSULATORS 

Canadian  Porcelain  Company. 
Canadian    Westinghouse  Company. 
Illinois  Electric  Porcelain  Company. 
Moloney   Electric   Company  of  Canada. 
Mica  Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 

Packard  Electric  Company. 

IRONS  (Electric) 
Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Flexible  Conduit  Company. 
Majestic  Electric  Company 
National  Electric  Heating  Company. 
Northern   Electric  Company. 
Renfrew  Electric  Company. 

ISOLATED  LIGHTING  PLANTS 
Main  Electric  Mfg.  Company. 

LAMP  BULBS  (Electric) 
Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical  Maintenance  &  Repairs  Company. 

High  Efficiency  Lamp  Company. 
Lincoln  Electric  Co.  of  Canada, 
Moloney  Electric  Company, 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 
Volt  Electric  Co. 

LANTERNS  (Electric) 
Duncan   Electrical  Company. 
Interstate   Electric   Noveliy  Company. 
Spielmann   Agencies,  Registered. 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company. 
Electric  .Service  Supplies  Company. 
Moloney   Electric   Company  of  Canada. 
Northern  Electric  Comnan/ 


LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited. 

Canadian  General  Electric  Company. 
Cope,  T.  J. 

Carr  Company,  C.  E.  A. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Ohio   Brass  Company. 
Pass  &  Seymour  Inc. 
Steel  Co.  of  Canada  Limited. 

LIGHTING  STANDARDS 
Adams- Bagnall  Electric  Company. 
Joyner,  Limited,  A.  H.  Winter. 

Northern  Electric  Company. 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited. 

LUMINOUS  BULBS 

Pioneer  Corporation 

LUMINOUS  CLOCKS 

Pioneer  Corporation 

MAGNETS 

Canadian  Westinghouse  Company, 
Sundh  Electric  Company, 

MEASURING  INSTRUMENTS 

I,eeds  Northrup  Co. 
Northern  Electric  Company. 
Thompson-Levering  Company. 

METAL  MOLDINGS 
National  Metal  Molding  Company, 
Pringle,  R.  E.  T, 

METERS 

Chamberlain  &  Hookham  Meter  Company, 
Ferranti   Electrical  Company  of  Canada. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Packard  Electric  Company. 

MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 

MOTORS 

Canadian  Crocker- Wheeler  Company. 

Canadian  General  Electric  Company. 

Canadian.  Westinghouse  Company. 

Canadian  Vickers. 

Century  Electric  Company. 

Electrical  Engineering  Company. 

Electrical  Maintenance  &  Repairs  Company. 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

Lancashiire  Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company, 

Petrie,  Limited,  H,  W, 

Pringle,  R,  E.  T. 

Robbins  &  Myers. 

Spencer  Company,  W.  H, 

Thomson   Company,   Limited_,  Fred, 

Toronto  &  Hamilton  Electric  Company. 

Wagner  Electric  Mfg.  Company  of  Canada. 

NICKEL 

International   Nickel  Company. 

OFFICE  FURNITURE 
Canadian   Office   &   School  Furniture  Company. 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada, 

OVERHEAD  MATERIAL 

Drew  Electric  &  Mfg,  Company 
Carr  Company,  C,  E.  A. 
Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  Krantz  Electric  &  Mfg.  Company, 
Canada  Sales_  Company. 
Devoe  Electric  Switch  Company, 

Northern  Electric  Company. 

PAINTS  &  COMPOUNDS 

G.  &  W.  Electric  Specialty  Company. 

McGill  Manufacturing  Company. 

Spielmann  Agencies,  Registered. 

-Standard  Underground'  Cable  Co.  of  Canada, 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratoriei,  Inc. 


PATENT  SOLICITORS  &  ATTORNEYS 
Dennison,  H.  J,  S, 

Fetherstonhaugh  &  Hammond. 

Ridout  &  Maybee. 

Shipman  &  Company,  Harold  C, 

PINS   (Insulator  and   High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 

PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company. 

PLUGS 

Benjamin    Electric    Manufacturing  Company. 
Pringle,  R.  E.  T. 

POLES 
Crawford  Cedar  Company. 
Lindsley  Bros.  Company. 
Northern  Electric  Company. 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Steel  Co.  of  Canada  Limited. 

PORCELAIN 
Canadian  Porcelain  Company. 
Illinois   Electric    Porcelain  Company. 

Ohio  Brass  Company. 
Pass  &  Seymour,  Inc. 

POTHEADS  &  SLEEVES 
G.  &  W.  Electric  Specialty  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 
Boving  Hydraulic  &  Engineering  Company. 

Main  Electric  Mfg.  Company. 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada. 
De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin  Electric  Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Pass  &  Seymour. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company. 

REPAIRS 
Electrical  En^neering  Conmany. 
Electrical  Maintenance  &  Repairs  Company. 
Thomson  Company,  Fred. 

RHEOSTATS 
Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

ROSETTES 

Benjamin  Electric  Manufacturing  Company. 
Duncan  Electrical  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Pass  &  Seymour  Inc. 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company, 
Duncan  Electrical  Company, 
Monarch  Electric  Company, 
National  Metal  Molding  Company. 
Northern  Electric  Company, 
Pass  &  Seymour  Inc. 
Spencer  Company,  W.  H, 
Starr  Son  &  Company,  John, 
Volt  Electric  Company, 

SOLDERING  FLUXES 
Allen  Company,  L,  B. 
Houston   &  Company 

SPECIAL  HEATING  APPLIANCES 

National  Electric  Heating  Company. 

STANDARD  CELLS 
Weston  Electrical  Instrument  Company. 

(Continued  on  Page  46  ) 
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A  NICKEL 

Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufacture  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
this   natural  stronger-than- 
■*-Cj  1  i^-*-^      steel,  non-corrodible  alloy. 

Regr.  U.  S.  Pat.  Off. 

Manufactured  forms  are  Rods,  Flats,  Castings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND   INQUIRIES  DIRECT   TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 


Sales  Offices  and  Branch  Warehouses: 
501  Merchants  Bank  Building,  MONTREAL 
592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  ahipment*  from  Factory  or  nearest  Warehouse 


ELECTRICAL 
SPECIALTIES 


"Bulldog"  Portable  Lamp  Guards  are  a 
profitable  specialty  to  handle  in  any.,  sea- 
.son.  They  are  selling  by  thousands  all 
over  America. 

"BULLDOG"  PORTABLE 
LAMP  GUARDS 

They  are  light  and  strong  and  form  an 
absolute  protection  to  the  light  bulb.  In 
addition  they  make  an  ideal  portable  lamp 
for  garages,  hotels,  shops,  halls  and  every 
building  using  this  type  of  lamp.  Send 
for  our  illustrated  catalogue  and  prices 
to  dealers. 

McGill  Manufacturing  Co. 

VAPARAISO,  INDIANA 


''ANTI-SULPHURIC"  ENAMEL 


Tlie  only  reliable  protection  against  the  action  of  acid  anil 
c'lemical  finnes. 


FERRODOR' 


i-Iiistjtroof  elastic  paint.  Supcrioi  to  draphile  ur  Reel  Leati.  Do 
lifs  all  climatic  conditions. 


'DRIOROL 


()il-Iirouf  Itnamcl.  Dries  i|uickh'  iver  K"refsy  and  oilj-  surfaces. 
.\'i)t  affected  by  lubricating;  or  transformer  oils. 

"ARMOUR**  , 

Fire-iesistinii'  paint,  or  colorless  solution. 

''ARMACELU' 

Possesses  the  highest  insidatint;  (|iialilies  of  any  vai'nisli  on  the 


rket. 


OHMALINE 


I'dack,  quick  air-dryini>  insulating  composition.  'Also  suindicd 
ft»r  stoving,  anil  as  a  solid  instilating  compoiuul. 


SHAYDOLITE 


if 


for  coloring  electric  lamps.  Used  in  the  Royal  Navy.  Weather- 
proof.   Dries  rapidly. 

**ARMABROW 

Bitumen  protective  paint,  elastic,  acid-resisting,  weatherproof. 
Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

( t  imtraetors  to  II.  M.  Imperial  and  Overseas  ( Kivcrnments) 

SPIELM ANN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 
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STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Northern   Electric  Company. 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company, 

Canadian   General   Electric  Cpmpany. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company. 

C  anadian   General   Electric  Company. 

Canada  Sales  Company. 

Canadian    Westinghouse  Company. 

Chamberlain  &  Hookham  Meter  Company. 

Devoe  Electric  Switch  Company. 

Electrical  Maintenance  &  Repairs  Company. 

G.  &  W.  Electric  Specialty  Company. 

Moloney   Electric   Company  of  Canada. 

Monarch  Electric  Company. 

National   Metal  Molding  Company. 

Northern  Electric  Company. 

Pass  &  Seymour  Inc. 

Spencer  Company,  W.  H. 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

Sundh  Electric  Company. 

SWITCHBOARDS 

Caiuidian   General   ISlectric  Company. 

Canadian   Krantz  Electric  &  Manufacturing  Co. 

Canadian  Westinghouse  Company. 

Devoe  Electric  Switch  Company. 

Ferranti   Electrical  Company  of  Canada. 

Moloney  Electric  Company. 

Northern   Electric  Company. 

Pringle,  R.  E.  T. 

SWITCH  BOXES 
Electrical  Fittings  Company. 

SWITCH  GEAR 
Ferranti   Electrical  Company  of  Canada. 

SWITCH  PLATES 

Pioneer  Corporation. 


TAPE 

Packard  Electric  Company. 
Northern   Electric  Company. 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Co. 
.N'oTtiitrn  Electric  Company. 

TOASTERS 

Flexible  Conduit  Company. 
Xatioiial   Electric  Heating  Company. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 

'  TOOLS 
Northern  Electric  Company. 
Pratt  &  Whitney  Company  of  Canada. 

TOY  TRANSFORMERS 

Tliordarson  Electric  Manufacturing  Company^ 

TRANSFORMERS 
Adams-Bagnall  Electric  Company. 
Canadian  Crocker- Wheeler  Company. 
Canadian   General   Electric  Company. 
Canadian    Westinghouse  Company. 
Ferranti   Electrical  Company  of  Canada. 
Moloney  Electric  Company  of  Canada. 
.Northern   Electric   Company.  ^ 
Packard  Electric  Company. 

Thordarson  Electric  jVIanufacturing  Company. 
Wagner  Electric  Mfg.  Company  of  Canada. 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company. 

TROLLEY  GUARDS 
Ohio  Brass  Company. 

TURBINES 

Boving  Company  of  Canada. 

De  Laval  Steam  Turbine  Company. 

Escher  Wyss  &  Company. 
Smith  Company,  S.  Morgan. 


TUBING 

Northern  Aluminum  Company. 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M.  ^ 

Northern   Electric  Company. 

VACUUM  CLEANERS 

Houston  &  Co. 
Pringle,  R.  E.  T. 

VISE  STANDS  (Portable) 

Martin   &  Sons,   H.  P. 

WATERPROOFING 

Toch  Bros. 

WATER   POWER  MACHINERY 
Boving  Hydraulic  &  Engineering  Company. 

Kschei    Wyss   &  Company. 
Smith  Company,  S.  Morgan.  , 

WELDING  EQUIPMENT 

Lincoln  Electric  Co.  of  Canada. 

WIRE 

Boston  Insulated  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company. 

D.  &  W.  Fuse  Company. 

International   Nickel  Company. 

Northern   Electric  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada.- 

Starr  Son  &  Company,  John. 

Stuart-Howland  Company. 

WIRING  DEVICES 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 
Volt  Electric  Company. 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 
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The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  Street,  MONTREAL 

Manufacturers  of 

Brass  and  Porcelain  Sockets,  Cut-Outs, 
Receptacles,  Rosettes,  Attachment  Plugs, 
Tumbler  Switches,  etc. 


Technical  Bulletin 


No.  30 


Technical  Bulletin 


No.  30 


80  Pages  ^^jjjj^^  80  Pages 

A  complete  treatise  on  liigli  tension  outdoor 
SUBSTATIONS  —  SWITCHES  —  ARRESTERS  —  FUSES 
ITS  iliiistratioiis   of  vital   interest   to   every   electrical  engineer 
Oscillogram  short  circuit  records  and  data 
Sphere  gap  and  needle  gap  settings 
Ring,  radial  and  double  feeder  diagrams 

A  BOOK  OF  REAL  VALUE 
HAVE  YOU  RECEIVED  YOUR  COPY? 
IF  NOT,  WRITE  US  TODAY. 

Moloney  Electric  Co.  of  Canada,  Limited 

Halifax,      Montreal,      Toronto,      Winnipeg,  Vancouver 


Makes 
Stronger 
Splices 


Sample  for  your 
Dealer's  Name. 


Use  a  flux  that  is  equal  to  ".50-.50" 
soder  and  pure  copper  wire — the  kind 
that  holds  without  starting  corrosion. 
That's 


4    forms  :  Stick, 
paste,  salts  and 
liquid. 


—the  quality  flt«c.  Makes  perfect 
unions   without  biting   the  metal. 

HOUSTON  &  CO.,  Limited 

Cumberland   Block,  WINNIPEG 
22  College  Street,  TORONTO 
1825   Scarth   Street,  REGINA 

"In'  Soderman's   game   since  '93" 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelpbia,  Pa.,  U.S.A. 


CUT  THE  COST 

of  your  pole  lines  by  using  our 

British  Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less  to 
erect  than  any  other  kind.  Treated  with  Car- 
bolineum  or  Creosote  they  make  you  a  big  sav- 
ing. Full  information  without  any  obligation 
from  our  nearest  office. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

General  Sales  Office— 72  W.  Adam«  St.,  Chicago,  III. 

'  Frank  E.  Filer,  Winnipeg 

Irving  Smith,  809  Unity  Building,  Montreal 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent.. 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net. 
f.o.b,   Philadelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 


THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from    Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


IH) "  Renewable  Fuses 

FOR- ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^fi?.  Pittsburgh,  Pa. 


John  Starr  Son  &  Co. 

Limited 

158  Granville  St.,  Halifax,  N.S. 

Electrical  Supplies 

Wholesale  Distributors  for 

Standard  Underground  Cable  Co. — Wires  and  Cables 
Crouse-Hinds  Co. — Condulets 
Pass  &  Seymour — Wiring  Supplies 

Hotpoint  Electric  Co. — Heating  and  Cooking  Appliances 

Benjamin  Electric  Co. — Wiring  Supplies 

Trumbull  Electric  Co. — Panel  Boards  Switches,  etc. 

Mol  oney  Electric  Co. — Transformers 

Harvey  Hubbell,  Inc. — Wiring  Supplies 

Ferranti  Electrical  Co. — Meters 

Orpen  Conduit  Mfg.  Co. — Galvanized  Conduit 

"Crown,"  "Chadwick"  and  "Wakefield" — Fixture 

Nitrogen,  Tungsten  and  Carbon — Lamps 

"Radium,"  "Columbia"  and  "Eveready" — Batteries 

Large  Stocks  of  Above  Carried  for 
PROMPT  SHIPMENTS, 


The  Jordan   Commutator  Truing  Device 


Operates  without  removing 
armature.  No  shut  down  of 
motor  or  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  caus- 
ing short  circuits. 

No  portable  slide-rest  with  the 
danger  of  the  tool  digging  into 
the  commutator  and  numerous 
other  chances  of  damage  to  the 
commutator  or  armature  which 
are  all  overcome  with  this  ma- 
chine. 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Represented  by  :  F'rank  E.  Filer,  Winnipeg,  Can. 
Toronto  Representative: 
Canada  Sales  Company,  165  Church  Street,  Toronto.  Canada 


The   Jordan   Tapon   for    Moulding  Work 

A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work. 

It  is  not  necessary  to  have 
the  ends  of  the  capping 
straight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Jordan  Tapons  may  be  secured  from  your  nearest  Electrical 
Supply  House. 
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MICA 


KENT  BROTHERS 

Kingston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica, 
Thumb    Trimmed,     Cut    to  Size, 
Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires.  , 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint ! 

DOSSERT  &  CO., 


242  West  41»t  St. 
NEW  YORK 


H.  B.  LOGAN,  President 
IRVING  SMITH,  Canadian  Rep.,  Unity  BIdg.,  MONTREAL 


A  Book  on 
Motor  Drive 

With  this  book  you  can 
show  any  prospective  user 
what  a  simple,  reliable 
machine  the  electric 
motor  is. 

It  gives  a  clear  idea  of 
principles  and  construc- 
tion of  the  motor,  yet  there 
is  not  word  that  the  non- 
technical reader  cannot 
understand. 

Illustrated  with  over  100 
special  photographs  of 
motor  drive. 

Write  us  or  phone  the 
nearest  branch  office  for 
bulletin  101-E. 

"Link  up  with  Lincoln'' 

Lincoln  Electric  Co. 

of  Canada,  Limited 


Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Brancli  Office 
MONTREAL 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarks  H.  mitcbcll 
Perdval  H.  IDitcbell 

Consulting  and  Sopervlsin? 
Cnginctri 

Hj'draulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering:. 

Traders  Bank  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 
Suite  1101  Union  Trust  Bias.,  WINNIPEG 


Cable  Address 
"Consultation" 


Telephone 
Main  9174 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Stt-am,  Hydraulic,  Eleciric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Ga* 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
Suite  loi.  Board  of  Trade  Bldg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Test*,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B. Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


^OFFICE.  SCHOOL." 
CHUnCHMOOGEFURNITURL^ 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

COPsfSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers 

Arbitrations.  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :        A.  L.  Mudge,         A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN   ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade.  24  King  St.  West,  TORONTO 
Also  at  Montreal,  Ottawa,  Washingrton,  D.C. 


STANLEY  L1GHTF007 

REG  D  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLDG.(^*JyONGe")  TORONTO. 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FRtE 

MCNT.ON    THIS    PAfKR)  M.  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 

Inspection  during:  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Tov  eis  end 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto. 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1S49 

BRADSTREET'S 

Offices  Throughout  tlie  Civilized 
World. 
Executive  Office : 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  tlie  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  mercl)ants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  tliat  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  aftairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
througliout  the  civilized  world. 

Subscriptions  are  based  on  tlie  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 

Offices  in  Canada:  Halifax.  N..S.  :  Hamil- 
ton, Ont. ;  London,  Ont.  ;  Montreal,  One  ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John.  M  P.; 
Toronto,  Ont.;  Vancouver,  B.C.;  Victoiia. 
B.C.;  Winnipeg,  Man.;  Calgaiy,  Alta.  ;  Ed- 
monton, Alta. 

THOS.  C.  IRVliNG, 
Gen,  Man.   Western  Canada,  Toronto 
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SOLENOID  SWITCHES 

Essential  for  Modern  Street  Lighting  Methods 

This  cut  sliows  our  Type  17  H.ET'.  Solenoid  switch  which 


ADOPTED  BY  HYDRO  ELECTRIC  COMMISSION 

of  the  Province  of  Ontario  and  used  by  them  in  a  hir.^e  nuni- 
;     her  of  Ontario  towns. 

Orders  are  received  from  all  the  Provinces. 

This  switch  is  no  experiment.    The  fact  that  it  has  been  » 
adopted  by  the  Hydro-Electric  is  proof  of  its  success. 

No  springs,  switch  or  other  complicated  mechanisms  tc 
give  trouble.  They  close  magnetically  and  are  opened  by 
gravity  assisted  by  the  tension  of  the  laminated  copper  con- 
tact.   All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the 
cost  of  installation  1)y  using  our  Type  17  H.E.P.  Solenoid 
Switches,  which  are  suitable  for  any  frequency  on  multiple 
circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars. 

The  Electrical  Maintenance  &  Repairs 


Phone 
Adelaide 
902-903 


Company,  Limited 
162  Adelaide  Street  West 
TORONTO 


Nights 
Beach 
1723  1930 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama  ^Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

^'Majestic''  heat  everywhere— the  dining-room,  the  drawing-room^ 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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A-K  Motors 


A-K  motors  are  new  to  the  Canadian  market  but  are 
by  no  means  an  experiment.  They  are  built  for  high 
.efificiency  and  long-  durability,  in  sing^le  phase,  vari- 
able speed  types  i  lo  and  220  volts—  25  and  60  cycle. 
Made  in  sizes  ^  H.  P.  and  up  and  in  stock  at  Toronto. 


Special 
Controllers 

for 

A-K  Motors 

Illustration  shows 
our  12  speed  con- 
troller, of  the  Auto 
Transformer  type 
for  use  with  all  A-K 
Motors. 


Write  for  Catalogue  and  Prices 


R.  E.  T.  PRINGLE,  LIMITED 


95  King  St.  East 

TORONTO 


302  Donalda  Block 

WINNIPEG 


809  Unity  Bldg. 
MONTREAL 


Get  your  order  in 

NOW 

and  reap  the  benefit 
of 

our  advertising  campaign 

The  National  Electric 
Heating  Co.,  Limited 

Toronto,  Canada 


WE  MANUFACTURE 
A    COMPLETE   LINE  OF 


Irons 
Toasters 
Disc  Stoves 
Hot  Plates 
Ovens 
Ranges 

Circulation  Water  Heaters 

Portable  Radiators 

Mantel  Type  Radiators 

Percolators 

Chafing  Dishes 

Water  Urns 

Air  Heaters 

Car  Heaters 

Auto  Heaters 

Shell  Heaters 

Special  Devices,  Etc. 


;ioL.xxvi  No.  II 


Toronto,  June  1 ,  1917. 


Generation,  Transmission  and  Application  of  Llectricity 


T^poiiiign  is 
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NINE  years  ago  the  Eastman  Kodak  Company 
first  installed  Sangamo  meters  in  their  power 
house.  Since  that  time  each  unit  added  to 
the  switchboard  has  been  Sangamo-equipped.  To- 
day, they  are  using  thirty-seven  Sangamo  meters, 
because  Sangamo  is  the  meter  of  sustained  ac- 
curacy under  all  service  conditions.  Let  us  send 
you  Bulletin  No.  42  and  tell  you  why  the  Sanga- 
mo Meter  has  been  selected  for  use  throughout 
the  world  by  leading  experts,  architects,  and  en- 
gineers, including  those  of  the  U.  S.  Government. 


Sangamo  Electric  Company 

of  Caiiada.,Liinited 


Montreal 


Toronto 
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Over  600  mileiWTead-covereirTelepiione  uai 
was  the  output  of  our  plant  for  one  year. 

The  single  telephone  wire  in  this  cable  amounted 
to  nearly  a  billion  feet  or  enough  to  encircle  the 
earth  at  the  Equator  more  than  seven  times. 

The  supremacy  of  the  Northern  Eledtric  Company 
as  the  larger  makers  of  bare  and  insulated  wires  and 
cables  for  all  purposes  has  never  been  que^ioned. 

Norther  ft  Electric  Compafty 

LIMITED  ^ 
MONTREAL  HALIFAX  TORONTO  WINNIPEG 

REGINA  GALGARY  VANCOUVER 
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THE 


99 


LINE 


INTERCHANGEABLE 


No.  13 

Shell  or  Body. 
Keyless  Socket 


No.  16 
Twin  Pull  Socket 


No.  20 
Pull 
Ceiling  Switch 


No.  21 
Pull  Fixture 
Switch 


A  CAP  OR  BASE  FOR  EVERY  SERVICE 

WITH    A    SHELL    OR    BODY    TO    FIT  IT 


SAVE  TIME 
SA  VE  MONE  Y 
SAVE  STOCK 

SA  VE  TROUBLE 


because  a  pusli  and  a  snap  quickly  fastens  liody  into 
lilace,  after  the  wires  liave  been  connected. 

because  it  is  unnecessary  lo  carry  a  line  nf  c()nii)letcly 
assembled  devices. 

because  all  cai)s  and  liodies  are  interchanseable  and  it 
is  only  necessary  to  carry  sucii  parts  as  will  meet  local 
demands. 

because  all  i)arts  are  made  uniform — asscnd)ly  can  he 
effected  readily  without  any  tools — amount  of  stock  to 
meet  demands  is  less  than  with  assembled  de\ices. 


Get  full  details  in  our  complete  catalog.    Write  our  nearest  House. 

North(^rft  Ekctric  Compofiy 


HALIFAX 

MONTREAL 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


.  REGINA 
CALGARY 
VANCOUVER 


B  [  BASE 
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SHERARDUCT  vvas  Used 
exclusively  in  the  magnifi- 
cent Public  Auditorium, 
Portland,  Oregon.  This 
building  was  opened  for 
the  Rose  Festival,  June, 
1917. 


Sherardized  Rigid  Steel  Conduit 

Naiional  Melal  Molding  6 

^  Manufacturers  of  CJ 

Zlectrical  Conduits  &■  Fittings 
1118  Fulton  Building.  PITTSBURGH.PA 


Architects 
Freedlander  &  Seymour 

New  York  City 

Associate  Architects 
Whitehouse  fit  Fouilhoux 
Portland,  Ore. 

Electrical  Contractor 
F.  A.  Bauman 
Portland,  Ore. 


Atlanta     Doston     P.iilTalo    Cliicajo      Dallas      Denver     Detroit     Los  Anjeles     New  York     Philadelphia     Portland     Salt  Lake  City    San  Francisco    Seattle    St.  Louis 
Buenos  Aires  Havana  Manila  Paris 

Canadian  Distributors— CANADIAN  GENERAL  ELECTRIC  COMPANY,  Limited  s-^a 


SHERARDtJCT. 
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MOONSTONE 

and  LUMO 


Moonstone  and  Lumo  glassware,  for  light- 
ing, is  scientifically  correct  to  give  the 
greatest  amount  of  properly  diffused  light 
with  a  minimum  of  absorbtion. 

Write  for  illustrated  catalogue 
and  prices. 


Jefferson  Class  (oMmNY  Ipted 

Head  Office  and  Factory:  TORONTO 

MONTREAL— Royal  Tru.t  BIdg.,  L.V.  Webber,  Manager.    WINNIPEG— 592  Notre  Dame  Ave.,  A.E.  Etling,  Agent. 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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23,000  Volt,  200  Ampere  Type  II  C  hoke  Coil 


'     2:'.,(X)0  Volt,  200  Ampere  Type  II  tl  Cliokc  Coil 


l.S,20(J  Volt,  200  Ampere  Type  I,  Clioke  Coil 


m  isf 

13,200  \'nlt,  2(10  Ampere  Type  R  U  Switcli 


HTT'T   1  /,  ■- 

-Ttlir- 

—V-  

Lock  Installeil  on  2(K)  Ampere,  3,000  \'oli  Type  R  II  Switch 


Used  with   Parallel   Pipe  Siijjport 


Used  with  Transverse  Pipe  Support 


Rlade  Operating  Attachment  Installed  on  23,000  \'olt, 
200  Ampere  Type  R  Swilcli 


13,200  Volt,  200  Ampere  Type  I,  U  Choke  Coil 
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7T\ 


3,000  Volt,  200  Ampere  Type  R  Switch 

"Surely  A  Most  Complete  Line  of 
Choke  Coils,  Disconnecting  Switches 
and  Fittings" — 

the  remark  most  frequently  made  when  one  gets  ac- 
quainted with  this  Hne — a  few  designs  of  which  are 
sli(  i\vn  herewith. 

1  laving  l)een  in  the  manufacture  of  lightning  pro- 
tecti\'e  apparatus  for  over  a  quarter  century,  it  is  but 
logical  that  there  should  be  found  in  ( iarton-Daniels 
lightning  protective  auxiliaries  the  concrete  results  of 
much  \-aluable  experience  gained  during  this  period  m 
one  of  our  sj^ecialized  lines. 

(Iarton-Daniels  choke  coils,  disconnecting  switches, 
coil  and  switch  fittings,  horn  gaps,  fuses,  etc.,  are  made 
in  many  types  for  meeting  standard  or  special  condi- 
tions. Unit  combinations  are  likewise  supplied  for 
afTording  economical  and  reliable  control  and  jirotec- 
tive  equipments. 

Take  these  matters  u]i  with  us  ;  rect)mmendations 
will  be  gladly  made  without  the  slightest  obligation  on 
your  i^art ;  and  remember  that  there  is  a  decided  advan- 
tage in  dealing  with  a  company  whose  s])ecializcd  ex- 
perience covers  so  many  years. 

Our  standard  line  of  coils,  switches,  etc.,  is  in  cata- 
log form — copies  on  request.  Prints  of  unit  combina- 
tions, etc.,  will  be  furnished  to  suit  your  requirements. 

Electric  Service  Supplies  Co. 


PHILADELPHIA 

17th  and  Cambria  Sts. 


Manufacturers 
NEW  YORK 

50  Church  St. 


CHICAGO 

Monadnock  BIdg. 


Lyman  Tube  &  Supply  Co.,  Limited 

Canadian  Distributors 
MONTREAL  TORONTO 
323  St.  James  St.  33  Melinda  St. 
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I-T-E  CIRCUIT  BREAKERS 


TYPE  W 

Son   closable  on   overload.     Direct  acting,   time   limit  and 
"No  Voltage." 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory :   Philadelphia,  Pa. 

New  York,  50  Churcli  St.  Chicago,  Monadnock  Block. 

Toronto,  Traders  Bank  Bldg.  Pittsburgh,  Park  Building. 

Detroit,  Mich.,  Ford  Bldg.       _  Minneapolis,  Metropolitan  Life  Bldg. 

Indianapolis,  Ind.,  Telephone  Bldg. 

ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore, 


Sundh  Sump  and  Tank  Switches 

are  the  Simplest  and  Strongest. 


Unequalled 'for  controlling  water  levels  in  tanks, 
wells  or  sumps. 

Absolutely  weather  proof  and  will  perform  their 
duty  with  reliability. 

Furnished  single,  double,  three  or  four  pole. 
Always  give  a  quick,  sharp  make  and  break. 

*'Sundh"  Switches,  Panels  and  complete  line  of 
Controlling  Devices  described  in  our  catalogue. 


Send  for  one  to-day. 


Sundh   Electric  Company 

NEW  YORK,  U.S.A. 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Vancouver 


Head  OfUce 

Power  Building 
Montreal 


Winnipeg 


rERRANTI 


Moving  Iron  Ammeters 


Switchboard  Type 

Moving  Iron  Ammeters  and  Voltmeters,  for 
A.G.  or  D.C.  use,  Back  connected,  8  inch 
projecting  pattern,  protected  dial.  Delivery 
of  these  reliable  instruments  can  be  had 
from  Toronto  stock  in  various  ranges  of 
scales  up  to  600  Amperes,  and  up  to  600 
Volts,,  and  are  made  for  use  without  in- 
strument transformers. 


AMPERES 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherbournc  St. 


MONTREAL 

704  Unity  Building 


WINNIPEG 

Farmers'  Advocate  BIdg. 
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Lyman  Tube  and  Supply  Company  . .  5 

Luminous   Specialty   Company  .... 


Masco  Company  

Majestic  Electric  Company  ...  . 
McGill  Manufacturing  Company 
McKinnon  Chain  Company   .  .  . 
Mitchell.  Chas.  H.  &  Percival  H. 
Moloney  .I^lectric  Co.  of  Canada. 


47 


.  46 
16-45 


National  Electric  Heating  Company 

National  Metal  Molding  Company  . .  4 

Northern  Aluminum  Company   ....  43 

Northern  Electric  Company    3-3 

Ohio  Brass  Company  

Packard  Electric  Company    13 

Petrie,  H.  W   42 

Phillips  Electrical  Works,  Eugene  F.  41 

Pratt  &  Whitney   53 

Pringle,  R.  E.  T  

Ridout  &  Maybee   42 

Robertson  Limited,  J.  M   46 

Robbins  &  Myers  Company    17 

Ross  &  Company,  R.  A   46 

Sammett,  M.  A   46 

Sangamo  Electric  Mfg.  Co   1 

Smith  Company,  S.  Morgan    11 

South  Bend  Current  Control  Co  

Spielmann  Agencies  

Spray  Engineering  Co   18 

Standard  Underground  Cable  Com- 
pany of  Canada   51 

Standard  Wiring  

Starr,  Son  &  Co.,  John  

Sundh  Electric  Company   6 

Steel  Company  of  Canada   15 


Tallman  Brass  and  Metal  Company 

Thompson,  Clarence  ,  ... 

Thompson,  Fred  &  Co  

Thompson-Levering  Company  ...  . 
Thordarson  Manufacturing  Company 
Toronto  and  Hamilton  Electric  Co. 
Tubular  Woven  Fabric  Company  . . 

Vickers  Limite'd  


11 
46 
56 
45 
43 
43 


Wagner  Electric  Manufacturing  Co. 
Weston  Electrical  Instrument  Co.  . . 
White  Electrical  Company,  T.  C.  ... 


41) 
53 


Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unity  Bldg.  MONTREAL      3402  O.ler  Ave.,  Shaunessy  Heights,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  line  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  12"  and  16"  sizes, —  every  fan  is 

ready  for  service  writh  10  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired . 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 


June  1,  1917 
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WIREMOLD 


"The  Molding  Made  Like  A  Conduit" 


Just  A  Few  Simple  Fittings 

Wiremold  fittings  have  been  so  carefully  stand- 
ardized to  work  with  things  you  always  have 
in  stock  that  only  a  very  few  are  needed  to 
cover  all  requirements.  Then  too,  they  have 
that  simplicity  which  spells  profit  because  the 
work  of  assembling  fittings  often  represents 
6o  per  cent,  of  the  labor  cost. 


Note  How  Easy  It  Is  To  Install 


L 


Fisr.  1. 


Fig:.  2. 


Fig.  3. 


To  put  up  "Wiremold"  just  shove  a  coupling  into  the  grooves  of  the  capping,  and  screw  it  to  the  wall 
with  a  No.  8  flat  head  wood  screw  as  indicated  in  Fig.  1  above.  Start  the  grooves  in  the  next  length  over 
the  edges  of  the  coupling  as  in  Fig.  2.  And  close  up  as  in  Fig.  3.  Certainly  nothing  could  be  more 
simple.    And  the  beautiful  part  of  this  simplicity  is  that  it  applies  to  all  fittings. 

We  make  a  very  simple  clip  to  support  Wiremold  in  the  middle  of  the  length.  You  will  find  it 
listed  in  our  pocket  catalogue. 


Useful  hints  as  to  installation  jobs  are  given  in  our  Wiremold 
Pocket  Catalogue.  Send  for  it  today. 


Conduits  Company  Limited.  Toronto 

Sole  Agents  for  Canada 
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A  Few  Early  Summer 
"Best  Sellers" 


funt-  1,  11)17 


To  meet  the  requirements  of 
the  tourist,  a  suitable  stock  of 
Universal  Tourist  Irons  should 
be  on  your  shelf. 


"CADILLAC- 
VACUUM  CLEANER 


'UNIVERSAL"  TRAVELLING 
IRON 


The  circular  opening  at  the 
back  is  for  heating  a  curling 
iron. 

Make  a  note  to  see  our  advertisement 
June  15. 


A  Sturdy,  reliable  electric  carpet 
sweeper,  fully  guaranteed.  A  trial 
always  sells  one. 

Alternating  and  direct  current  8", 
12"  and  16"  desk  bracket  swivel 
and  trunion,  oscillating,  ceiling,  ex- 
haust and  blower  fans.  Be  ready  to 
meet  hot  weather  demands. 

A    range  you  can  attach  to  any 

lamp  socket.     Fries,  broils,  steams, 

stews,  toasts  or  bakes.  Complete 

with  utensils  and  oven  as  shown. 

Make  a  note  to  see  advertisement  of 
June  15. 


A  Sewing  Machine  Motor, 

a   Fan   Motor,  a  Grinder 

and  Buffer  all  combined  in 

one.    A  little  publicity  on 

the  part  of  the  merchant 

opens  the  way   for  quick 

sales. 

Make  a  note  to  see  advertise- 
ment of  June  15. 


'UNIVERSAL"  PORTABLE  RANGE 


FANS- 
STANDARD  or  OSCILLATING 


•SEW-E  Z"  MOTOR 


g  Offices    Toronlo,  Halifax,  Monlrcal,  Odawa,  Cohall,  Soiilli   I'oi ciipiiic,   Lunilun,  Winnipeg,  Calvtaiy.  Nels.uii,  Kiliiunilon  and  Vancouver 

iiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 
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Our  New 

Supplementary 
Catalogue 

is  ready 
for 
distribution 


Have  you 
received  your 
copy? 


AGENTS: 

Montreal — Armour  Bros, — 122  Board  of  Trade  Building. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


SMITH 

HYDRAULIC 
TURBINES 


The  accompanying  illustration  shows  one  of  three 
units,  installed  under  280  feet,  and  each  developing  1,750 
h.p.  and  720  r.p.m. 

The  purchasers  of  this  equipment  write  thus: 

"We  believe  that  you  are  aware  that  we  have  made  here 
a  rather  exceptional  record  for  continuity  of  service.  We 
have  liad  three  shut-downs,  totalling  11  minutes,  due  to 
trouble  in  the  power  house,  in  six  years.  You  will  be  inter- 
ested to  know  that  two  of  the  detentions  were  due  to  elec- 
trical failures  and  one  to  a  governor  failure;  tliat  there  never 
•  lias  been  a  detention  due  to  a  wheel  failure." 

If  interested,  write  for  Catalog,  addressing  your  request  to 
Department  "N." 

S.Morgan  Smith  Co.,  York,  Pa. 

H.  B.  VAN  EVERY.  Canadian  Representative 
405  Power  Building  MONTREAL 


YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 

UNITY  BUILDING  -  MONTREAL 
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Made  in  Canada 


Meters 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Office,  N.  W.  Office  and  Warerooms, 

Traders  Bank  Bldg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 


•V 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  Steam  Engine,  by  Hermati  Haeder.  Pub- 
lished in  1!)14  by  Crosby,  Lockvvood  &  Son.  522  pages, 
illustrated.     Price  .^3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  11. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publisliiiig 
Company.     248  pages,  illustrated.     Price  $2.00. 

Alternating  Currents — Examples  for  Students  and  Engineers, 
by  Prof.  F.  E.  Austin.  Second  edition.  Vol.  I.  Published 
in  lOHi.     223  pages,  illustrated.     Price  $2.41). 

Alternating-Current  Work,  by  W.  Perren  Maycock,  M.I.E.E. 
Published  in  1915  by  Whitlaker  &  Company.  415  pages, 
illustrated.     Price  $2.(10. 

ApplTed  Electricity  for  Practical  Men,  by  Artlutr  J.  Rowland. 
Published  in  191G  by  McGraw-Hill  Book  Company.  375 
pages,  illnstratei.!.     l*rice  $2.(10. 

Atitomatic  Telephony,  by  Arthur  Bessey  Smith  and  Wilson  Lee 
Campbell.  Publislied  in  ]'.I14  by  McCiraw-Hill  Book  Com- 
pany.    40G  pages,  illnstialcl.     I'rice  $4.(»>. 

Baudot  Printing  Telegrapli  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  VVhittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

Central  Station  Management,  by  H.  C.  Cushing,  Jr.,  and  New- 
ton Harrison.  Published  in  191C  by  D.  Van  Nostrand  Com- 
pany.    397  pages.     Price  $2.00. 

Diesel  Engines  for  Land  and  Marine  Work,  by  A.  P.  Chalkley. 
Published  in  1913  by  D.  Van  Nostrand  Company.  27(1 
pages,  illustrated.    Price  $3.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-PIill  Book  Company.  25S  pages,  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $l.t"l. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Publislied  in  1913 
by  D.  Van  Nostrand  Company.  104  pages,  ilhislraled. 
Price  $2.00. 

Electric  Arc  Phenomena,  by  Ewald  Rascli.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $1.00. 

Electric   Car   Maintenaiice.  by  Walter  Jackson.     Pul)hshed  in 

1914  bv  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated. '  Price  $2.00. 

Electric   Cooking,  Ileating  and   Cleaning,  by  Maud  Lancaster. 

Published   in   1914   by    D.    Van    Nostiaml    t'onipany.  .330 

pages,   illustrated.     Price  $l.!!i0. 
"Electrical  Meters,"  by  Cyril  M.  Jansky,  B.S.,  B.A.  Second 

edition  just  published  by  McGraw-ITill  Book  Company.  41(j 

pa.ges.  illustrated.     I'rice  $3,,(l(;. 
Electric   Railway,   by   A.    Morris   Buck,   M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  HanlinL;,  F,.  E. 
Second  Edition.  Published  in  1910  by  AfcGrau  Hill  I'.ook 
Company.     416  pages,  illustrated.     Price  $3.0(1. 

Electrical  Instruments  in  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company, 
366  pages,  illustrated.     Price  $2.50. 

Electrical  Solicitors'  Handbook,  nublishfd  in  1913  by  the  Na- 
tional Electric  Light  Association.    327  pages.    Price  $1.00. 

Electrical  Injuries,  by  C.  A.  LaulTer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.     Price  50  cents. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  ,'\.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164  pages,  illustrated.     Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus-Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and   ,\rtiricial  Lighting. 

by  Arthur  Blok,  A.M.I.E.E.     Published  in  1914  by.  ScotI, 

Greenwood  &  Son.     23.5  pages,  illustrated.     Price  $1.0(1. 
Elementary  Graphic  Statics,  by  John  T.  Wight.''   Published  in 

1913  by  Whittaker  &  Comp'any.       220  pages,  illnstrated. 

Price  75c. 

Elementary  Magnetism  anrl  Eleclricitv,  bv  Cyril  M.  Tanskv. 
B.  S.  Published  in  1914  by  ivrcGraw-tlill  Book  Company. 
212   pages,   illustrated.     Price  $1.50. 

Engineers'  Manual,  by  Ralph  G.  Hudson.  Just  published  by 
John  Wiley  &  Sons.     315  pages,  illustrated.     Price  $2.(10. 

Examples  in  Alternating-Currents,  fVol.  1).  by  F.  F.  .-Xustin, 
B.S.    Published  in  1915.    223  pages,  illnstrated.    Price  $2.00. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  ]!.  S.  Puhlisheil  in  191(i. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  190S  by  the  New  ^'ork  Edison  Company. 
Illustrated.     Price  50  cents. 

Handbook  of  Machine  Shop  Eleclricily,  by  C.  E.  Clewell.  Pub- 
lished in  1910  by  McGraw-Hill  liook  Company.  4(il  pages, 
illustrated.     Price  $3.00. 


Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elnur  L.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  I'rancli  Publishing  Company 
in  1914.     143  pages,  illustrated.     Price  $1.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  '  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.    614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
.Mfred  Still.  Puhlisheil  in  191(;  bv  McGraw-Hill  Book  Co. 
365  pages,  illustrated.     Price  $3.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.     120  pages.     Price  $1..50. 

Railiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Aliessner.  Published  in  1910  by  U. 
\'an  Nostrand  Comi)any.  2(J6  pa.ges,  112  illnstralious. 
I'rice  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Book,  by  W.  H.  Marchant. 
^     Published  in  1912  by  Whittaker  &  Company.  Illustrated. 
Price  75  cents. 

Radiation,  Light  and  Illumination,  by  Steinmctz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  iMus- 
trated.     Price  $2.50. 

Railway  Maintenance  Engineering,  by  Wm.  H.  Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  0  folding  plates.     Price  $2.50. 

Standard  Wiring,  1916  Edition,  22nd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  11.  C.  Cushing, 
Jr.     Leather  cover,  pocket  size.     Price  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.     158  pages,  ilhistiated.     Price  50c. 

Steam  Ttubines,  by  Robert  M.  Neilsnn.  Pid)lished  in  1903  by 
Longmans.  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

.Steam  Turbines,  by  Keiuiedv.     Published  in  1910  by  Whitlaker 

&   Company.     100  payes,   illustrated.    .Price  .?1.0(t. 
Telegraphy — A  Detailed  ICxpusition  of  the  Telegraph  System  of 

the  British  Post  Oflice,  liy  T.  E.  Herbert,  A.M.  Inst.  E.E. 

Third  edition.    Published  in  1916  by  Whittaker  &  Company. 

985  i.ages,  6,30  illustraticuis.     I'lice  $2.00. 
Telegraphy,  by  Sir  W.  H.  Preece,  K.(  .1'...  and  Sir  J.  .Sivewright, 

M.A.    Published  in  1905  by  I^ongnians,  Green  &  Company. 

504  pages.     Price  $1.00. 
Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 

the  Use  of  Power  Station  Engineers,  Superintendents  and 

Chemists,  by  Edward.  II.   Tenney,   B.A.   M.E.  Published 

in   1915  by   D.   Van   Nostrand   Company.     224  pages,  85 

illustrations.     Price  $2.50. 
The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 

limating,  bv   Louis   W.   Moxey,    Ir.     Published  in  1916  by 

McGraw-Hill  Book  Company.    .86  pages,  illustrated.  Price 

$1..50. 

The  "Mechanical  World"  Electrical  Pocket  Book  for  1917. 
Published  by  En'imott  &  Co.  ,300  pages,  illustrated.  Price 
40  cents. 

The  Telephone  and  Telephone  Exchanges,  Their  Invention  and 
Development,  by  J.  E.  Kingsbury,  M.  I.  E.  E.,  published 
in  1915  by  I^ongmans,  Green  and  Company,  558  pages, 
illustrated.     Price  .$4.00. 

The  How  and  Why  of  Electricity,  by  Charles  Tripler  Child. 
Published  in  190.5  by  Electric  Review  Publishing  Com- 
pany.    140  pages,  illustrated.     Price  .50c. 

The  Dynamo  (2  volumes),  bv  Hawkins  &  Wallis.  Published  in 
1909  by  WhiKaker  &-  Company.     Price  $4.00. 

The  School  of  Practical  F.lectrlcity  ( Fleclrician's  Course  in  2 
volumes").  \'olume  1.  Pidilished  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  ilhistrated. 
Price  .$4. .50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  101.3  by  Van  Noslr;'.n'l  Company.    1.5.5  pages.     Price  7.5c. 

Trani\va\'  Tiack  Construction  and  Maintenance,  by  R.  Bicker- 
staffe  Holt.  Published  in  1915  bv  The  Tramway  and  Rail- 
way  World.     249   pages,    illustrated.      Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  bv  D,  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.     272  pages.     Price  $1.00. 

W^ireless  Telegraphy  and  Wii'eless  Telephony,  bv  .'Nshlev-TTav- 
ward.  Published  in  1911  by  the  .Nmerican  School  of  Cor- 
respondence.    130   pages,    illustrated.      Price  $1..50. 

"Wiring  for  Light  &:  Power,"  a  detailed  and  fidly  illustrated 
conuiientary  on  the  more  importaiU  portions  of  the  National 
Electrical  Code.  By  Terrell  Croft.  Just  published  by  AFc- 
Graw-IIill  Book  Company.    426  iiages.  illnstrated.    Price  $2. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Pnblishin.g  Company.     340  pages,  illustrated.     Price  .$1.5(i. 
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The 
Design  of 

CROCKER-WHEELER 

Induction  Motors 


includes 


Heavy  Shafts 

Large  Journals 


Ideal  End  Ring  Construction 


High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 

with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER-WHEELER  CO. 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


Head  Office  and  Works 
ST.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 
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LITTLE  WORDS  WITH  BIG  MEANING 


According:  to  "Webster," 
Quality  is  "an  excellence 
of  character;  natural 
superiority.'' 


definitiort 


of 


Webster's 

"Service"  is;  "The  per^ 
formance  of  labor  for  the 
benefit  of  another." 


We  use  these  words  advisedly — fully  understanding  their 
definitions — and  realizing  the  obligation  we  place  upon  our- 
selves by  their  continued  use  in  connection  with  our  products 
of  Iron  and  Steel,  and  our  attitude  to  the  people  we  serve. 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 


MONTREAL 


HAMILTON 


Pie  Iron, 

Steel  &  Iron  Bars, 
Horse  Shoes, 
steel  and  Iron  Products. 


Steel  Billets, 
Track  Spikes  & 
Bolts,  Forsing^s,  Wire 
0"f  every  description. 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton      -  Ontario 


Porcelain  Insulators 
Power  Line  and  Railway  Hardware 


LET  US  QUOTE  ON  YOUR  REQUIREMENTS 


WINDSOR,  ON 


ared  far  all  electrical  purposes 
.ny    size,    frequency    or  voltage. 


1 


Power  Transformers 
ion  Transformers 


3  -Phase  Transformers 


us  K.  IV.  capacitUy 


District  01fice« 


cycteSf  transformers  required, 
MADE 

Y  ELECTRIC  CO. 

OF  CANADA,  LIMITED 

District  Otficeo  General  Sales  Office 

ax        Montreal       Winnipeg  TORONTO,  ONT. 


Halifax         Montreal  Winnipeg 
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The  Good  Looks  of  The  Robbins  &  Myers  Fan 
Are  a  Big  Sales  Help  for  the  Dealer 


The  class  of  |)C()i)lc  wluj  arc 
your  best  ])rospects  for  fan  sales 
are  accustomed  to  purchasinj^"  at- 
tractive furnishings  for  their 
homes.  In  buyino-  a  fai>  they 
naturally  prefer  one  which  will 
not  be  out  of  liarnKjny  with  its 
surrcnindins's. 

You'll  hnd  it  a  lot  easier  to  sell 
them  the  shapely,  handsomeh- 
hnished  Robbins  &  Myers  Fan 
than  another  which  has  been 
built  with  less  attention  to  the 
beauty  of  outline  and  finish. 

You  can  easily  test  the  public 
preference  for  an  attractive  look- 
ing- fan  by  sho\i'ing  prospective 
purchasers  a  Robbins  &  Myers 
Fan  and  some  other  less  attrac- 
tive fan  at  the  same  time.  With- 
out further  sellin.y-  ef¥ort,  just 
watch  and  see  which  fan  i^ets  the 
most  attention. 


The  base  and  motor  of  The  Robbins  &  Myers  Fan  are  i^raceful 
in  shape,  and  the  finish  of  the  smooth  drawn-steel  frame  and  brass 
blades  is  applied  as  carefully  as  the  finish  of  the  finest  piece  of  furni- 
ture. 

In  addition  to  the  advantages  they  i^ive  the  dealer  because  of 
their  beauty,  guaranteed  reliability  and  efficiency,  they  ofter  the 
advantage  of  public  acquaintanceship  Ten  years  of  persistent  ad\  er- 
tising  in  the  leading  magazines  has  made  R  &  M  Quality  known  to 
nearly  everyone. 

The  appearance,  performance  and  reputation  of  Robbins  & 
Myers  Fans  all  contribute  to  easy  sales  and  good  profits  for  the 
dealer. 


The  Robbiixs  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia     Boston    Cincinnati    Cleveland    Chicago    Buffalo    St.  Louis    San  Francisco 

CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 

La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
St.  John 


IJechanics  Supply  Co.,  Ltd. 
Quebec 


Great  West  Electric  Co., 
Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 

Halifax  ^ 

Rogers  Electric  Co.,  Ltd. 
Toronto 
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Spr aco 
Cooling 
Pond 


P^OR  cundensers,  cold  ,storaj;e,  refrij^eration  and  ice  making'  plants,  tlie 
Spray  method  of  cooling-  the  water  is  the,  most  economical  to  instal  and 
maintain. 

The  illustration  shows  a  large  "Sl'RACO"  cooling  pond  on  the  roof  of 
the  Lake  Simcoe  Ice  Supply  Co.,  Toronto.  This  equipment  has  been  in 
operation  for  sOme  time,  and  performs  its  work  in  an  efficient  and  economical 
manner. 

•  ... 

The  wide  experience  of  (nir  engineers  is  at  }  our  ser\  ice.    Literature  on 

request. 

Spray  Engineering  Co.,  93  Federal  Street,  Boston 

Rudel-Belnap  Machinery  Co.,  Limited,  Montreal' 


A  "Break"  doesn't  necessarily  mean 
a  new  casting  or  machine  part — 

Broken  parts  can  be  reclaimed  and  made  as  good  as  new  in  every 
way  by  the  use  of  the 

Oxy-Acetylene  Welding  Process 


You  shouUl  have  our 
booklet  ])roving'  the 
saving-  to  be  effecteil 
in  your  industry — 
i  n  Manufacturing 
Construction  a  n  d 
Reijair — by  the  ap- 
l^Iication  of  O  x  y- 
Acetyleiic  Welding 
and  Cutting  Process. 


Fill  in  and  mail 
THIS 
COUPON- 


IJroken  leg  of  an  electric  motor. 


L'AIR  LIQUIDE  SOCIETY 


Pioneers  of  the  Process  — Factories  tlie  World  over. 
Mfri.  of  O.-cyien -Acetylene -Welding  and  Cutting  Equipment  supplies. 
Evirv  requisfte  for  the  Process. 


TORONTO 

16  Boler 


MONTREAL 

l«t  Ave.  and  Ernest 


WINNIPEG 

1297  Pine 


The  same,  after  being  welded 


L'Air  Liquide  Society,  Maisonneuve, 
MONTREAL,  QUE. 

Gentlemen, — Will  you  please  send,  witliout  ob- 
ligation to  me,  postpaid,  your  New  Booklet? 

Name   

.Addrcs.s   

Province   IJatc   

ISusines.s   

K.N. 


June  ],  1917 
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Technical  Men  Helping  with 
Questionnaire  No.  3 

Plans  are  practically  complete  for  sending  out  Question- 
naire No.  3,  which  has  been  prepared  by  the  Honorary  Ad- 
visory Council  for  Scientific  and  Industrial  Research.  The 
object  of  this  questionnaire  is  take  an  inventory  of  the  re- 
searcli  equipment  and  needs  of  the  several  thousand  hidustrial 
establishments  throughout  the  Dominion.  These  are  being- 
approached  individually,  so  as  better  to  insure  the  return  of 
prompt  and  correct  information. 

The  Advisory  Council  has  called  to  its  aid  in  this  matter 
the  technical  societies  of  the  Dominion,  which  have  unani- 
mously demonstrated  their  willingness  to  do  everything  pos- 
sible to  further  the  collection  of  this  information.  These 
organizations  include  the  Canadian  Society  of  Civil  Engineers, 
the  Canadian  Manufacturers'  Association,  the  Canadian  Min- 
ing Institute,  the  Society  of  Chemical  Industry,  and  the  Joint 
Committees  of  Technical  Organizations  recently  formed  in 
the  various  provinces. 

The  actual  work  of  organization  for  collection  has  been 
placed  in  the  hands  of  a  central  directing  committee,  of  which 
Mr.  li.  A.  Ross,  member  of  the  Advisory  Council,  is  chairman, 
and  which  also  includes  one  member  each  from  the  C.S.C. L., 
the  Canadian  Mining  Institute,  the  Society  of  Chemical  Indus- 
try, Canadian  Manufacturers'  Association,  and  tlie  Joint  Com- 
mittee of  Technical  Organizations,  Ontario  branch.  Tliis 
central  committee  has  organized  a  general  plan  of  division  of 
territory,  and  apportioned  tlie  work  of  distrii)u(i(ni  anion.n  tl:e 


volunteer  organizations  according  to  the  facilities  whicli  Wen- 
possesses  in  the  respective  divisions.  By  this  plan  British 
Columbia  is  being  covered  by  the  C.S.C.E.  and  the  Canadian 
Mining  Institute;  Alberta,  by  the  C.S.C.E.  and  the  Canadian 
Mining  Institute;  Saskatchewan,  by  the  C.S.C.E.;  Manitoba, 
by  the  C.S.C.E.;  Ontario,  with  the  exception  of  the  Ottawa 
section,  by  the  Joint  Committee  of  Technical  Organizations, 
Ontario  branch;  the  Ottawa  section  is  being  handled  by  an 
Ottawa  joint  committee;  Quebec  will  be  covered  by  the  C.S. 
C.E.,  and  tlie  Canadian  Mining  Institute;  the  Maritime  Pro- 
vinces by  the  Joint  Committee  of  Technical  Organizations, 
Maritime  branch. 

It  is  hoped  that  the  members  of  these  various  organiza- 
tions will  hold  themselves  personally  responsible  for  seeing 
that  the  manufacturers  in  their  district  are  sufHciently  inter- 
ested to  fill  in  the  required  information  and  return  it  promptly 
to  the  Advisory  Council.  It  is  presumed  that  engineers  can 
assist  in  this  way  not  only  by  using  their  personal  influence, 
l)ut  by  giving  such  information  of  a  technical  nature  as  may 
be  useful  in  assisting  the  diflerent  manufacturers  to  prepare 
the  information  required.  Technical  men  throughout  the  Do- 
minion are  urged  to  make  this  a  matter  for  their  personal  and 
earnest  attention.  In  so  doing  they  will  be  performing  a  patri- 
otic service  to  their  country  and  be  assisting  materially  in 
liringing  our  war  to  a  successful  and  early  issue. 


The  Scope  of  the  C.E.A. 

The  members  of  the  Montreal  company  section  of  the 
Canadian  Electrical  Association  held  their  first  regular  meet- 
ing on  May  16,  at  the  Central  Y.M.C.A.,  Montreal.  The  gath- 
ering was  for  the  purpose  of  explaining  the  scope  of  the 
Canadian  association  and  of  the  National  Electric  Light  As- 
sociation. Mr.  George  B.  Muldaur,  of  New  York,  the  field 
secretary  of  the  latter  organization,  gave  details  of  the  activi- 
ties of  his  association. 

Mr.  James  Wilson,  the  chairman,  referred  to  the  encour- 
aging start  made  by  the  section.  It  was  proposed,  he  said, 
to  have  papers  and  addresses,  with  discussions,  during  the 
next  winter  season.  It  was  surprising  that  a  section  had  not 
Ijeen  formed  at  an  earlier  date. 

Mr.  D.  H.  McDougall,  president  of  the  Canadian  Electri- 
cal Association,  Toronto,  gave  a  cordial  greeting  to  the  new- 
section.  Such  meetings  provided  the  means  of  disseminating 
information  and  broadening  the  views  of  the  members.  Every 
community  had  its  own  problems,  and  the  electrical  pro- 
blems of  the  members  being  similar,  the  meetings  should  be 
helpful  in  solving  those  problems.  The  N.E.L.A.  was  found- 
ed largely  on  the  spirit  of  co-operation,  and  it  was  by  the 
exchange  of  ideas  that  they  would  receive  mutual  benefit.  It 
was  incumbent  upon  them,  as  central  station  men,  to  carry 
out  this  co-operative  method  to  its  fullest  extent.  Co-opera- 
tion was  essential  to  the  success  of  the  public  service  busi- 
ness. 

Mr.  Muldaur  also  brought  the  hearty  greetings  of  the 
N.E.L.A.,  which  he  said  were  all  the  more  cordial  owing  to 
the  entry  of  the  United  States  into  the  war.  The  association 
had  this  year  given  up  its  convention  and  substituted  a  short 
conference,  almost  the  entire  time  of  which  was  devoted  to 
a  discussion  of  how  the  industry  could  best  serve  the  country 
in  co-operation  with  the  government.  The  N.E.L.A.  had 
elected  Mr.  McDougall  one  of  its  vice-presidents  and  Mr. 
McDougall's  speech  at  the  conference  was  an  inspiration  to 
the  members.  Mr.  Muldaur  then  explained  the  working  of 
the  N.E.L.A.,  mentioning  that  he  had  just  made  a  tour  of  the 
States  and  had  also  visited  British  Columl^ia.  The  mcmber- 
shi|)  had  largely  increase<l  during  the  year,  and  was  now  in 
excess  of  l."),00()  members.  There  were  70  central  committees. 
The  geographic  and  allied  sections  of  the  association  were 
able  to  take  care  of  liieir  own  at+airs.  leaving  to  the  central 
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l)iKly  llic  broad  questions  of  policy,  etc.  There  were  04  com- 
pany sections,  this  being  the  youngest  branch  of  the  associa- 
tion. The  main  objects  were  to  increase  the  value  of  rlic 
employee  to  himself  and  to  the  company,  to  bring  men  to- 
gether, and,  above  all  to  educate  them  in  the  particular  lines 
in  which  they  were  engaged — in  a  word,  to  increase  their  elh- 
ciency.  It  also  b.'ouglit  home  to  all  the  dependence  of  the 
company  upon  the  public  and  the  dependence  nl  tlie  luiblic 
upon  the  company.  The  operatii  iii-,  cf  the  sections  had  l)crn 
worked  out  as  the  result  of  long  an<l  diverse  e.vperieiucs,  and 
il  had  now  reached  a  point  of  comparative  perfection.  Mr. 
Muldaur  gave- details  o'f  the  social  and  educational  actmlics 
of  tb.e  association,  referring  t(j  the  value  of  the  groui)  system 
as  far  as  the  educational  work  was  concerned,  lie  also  si)oke 
of  thd  welfare  work,  papers,  and  of  the  various  prizes  (ilicrcd 
by  the  association. 

U.  S.  Technical  Organizations  Heartily  Co- 
operate in  War 

If  one  may  judge  by  the  expressions  of  loyalty  to  and 
promises  of  co-operation  with,  ilicir  prrsident.  <>n  the  part  of 
the  many  teeh'nical  organizations  in  the  United  States,  the 
sentiment  in  favor  of  abandoning  their  policy  of  neutrality 
lind.s  almost  universal  favor  in  that  country.^  It  is  an  old 
warnijig  to  beware  of  the  patient  man  wdien  he  finally  loses 
patience,  and  there  is  good  evidence  that  the  United  States  is 
preparing  to  lend  vigorous  assistance  to  the  Allies  in  their 
struggle  for  freedom  and  civilization. 

From  the  least  significant  to  the  largest  and  most  import- 
ant, the  technical  societies  of  that  country  appear  to  have 
come  forward  spontaneously  to  OfTer  their  unqualified  aid  to 
the  president.  That  is  the  first  step  towards  getting  results, 
and  it  is  to  be  hoped  President  Wilson  will  slmw  a  proper 
ai)pi"eciation  of  the  possiljilities  underlying  these  offers.  No 
(h)ubt  he  will  do  so,  for  tlx-  United  States  Government  has 
given  unn>istakeaf)le  proof  already  tluit  it  means  to  take  a 
real  part  in  the  struggle.  This  is  shown  in  tlie  apiioinlmeiit 
of  one  of  their  biggest  engineers  to  ha\e  cliarge  of  national 
shiplniilding  work,  the  appointment  of  a  food  controller,  the 
immediate  co-operation  of  the  navy,  and  in  many  other  ways. 
These  are  evidences  of  co-operation  that  Canada,  as  ])art  of 
the  British  Empire,  joyfully  recognizes  as  an  official  guaran- 
tee of  the  innumerable  unofficial  assurances  of  good-will  and 
sympathy  with  wdiich  we  have  been  regaled  during  the  past 
two  and  a  half  years. 

The  United  States  electrical  industry,  'oo  has  early  recog- 
nized its  value  as  one  of  the  basic  organizations  on  which  the 
new  machine  must  be  built  up.  and,  very  much  as  we  did  in 
Canada,  the  men  of  this  industry  are  determined  that  the  busi- 
ness of  the  country  shall  go  forward,  not  "as  usual,!'  but  "as 
necessary."  "Time,  money,  and  energy  must  1)c  conserved, 
but  business  must  ,go  on." 

Typical  of  the  attitude  of  electrical  men  all  over  the 
United  States  is  the  recent  action  f)f  the  .Society  for  Electri- 
cal Devel(jpmenl,  which  met  in  convention  in  New  York  on 
May  8.  and  in  connection  with  which  we  have  the  following 
report: 

Business  Must  Go  On! 

That  the  success  of  the  United  States  in  helping  to  win 
this  war  depends  not  alone  on  its  military  forces,  or  its  ships 
or  its  food  supply,  but  upon  keeping  business  moving,  was 
(he  sense  of  a  declaration  issued  at  the  recent  annual  meeting 
of  the  Society  ff)r  i'llcetrieai  l)e\'eloi)ment.  I'"ollowing  is  the 
proclamation : 

A  Resolution  of  the  Society  for  Electrical  Development,  Inc., 
Passed  May  8,  1917 

Whereas,  the  rre.sideiil,  in  a  ])idclaiiia t ion  lo  llie  pc(pplc 
of  ihe   Cniird   Sl;ilrs,  li;is  iirLicil  tlic  r<)iiscr\al  ion  of  :ill  re- 


sources and  the  devotion  of  all  energies  to  the  sole  purposes 
of  Indnging  x  ictory  to  the  arms  of  the  nation  in  the  war  upon 
which  it  has  so  justly  entered; 

J\es(dved,  that  this  society,  at  its  annual  meeting,  pledges 
lo  Ihc  rresideiit  its  patriotic  support  of  all  measures  which 
he  may  lal<e  in  uidiolding  the  dignity  and  honor  of  our  coun- 
tr\,  and  the  rights,  property,  and  persons  of  its  citizens  oil 
land  and  sea; 

Ues(d\e(l,  thai  .Xmerica's  success  in  heli)ing  to  will  this 
war  depends  not  alone  on  its  military  forces  or  its  ships  or 
ils  food  supply,  l)ut  fn-st  of  all  upon  our  al)ility  to  keep  the 
wluels  of  niercaiilile  lousiness  .going; 

Resohed,  the  Inisiness  of  this  country  must  go  on,  and 
we  pledge  our  acti\e  support  to  the  movement  by  which 
e\ cry  business  man  in  this  country  agrees  to  hold  up  h.is 
link  in  the  chain  of  mercantile  enterprise,  including  the  pie- 
paration  of  all  electrical  systems  for  the  added  demands,  both 
military  and  industrial,  which  may  be  made  upon  them. 

The  sense  of  the  meeting  can  be  summarized  as  follows: 

More  than  men.  more  than  money,  and  more  than  food 
pn-oducts  and  munitions  will  be  required  to  bring  the  war  to 
a  successful  termination.  Tinie,  money,  and  energy  must  be 
conserved,  but  business  must  go  on.  To  paralize  internal 
commerce  and  industry  will  surely  bring  disaster  now  or 
later. 

To  conserve  resources,  however,  does  not  mean  to  reduce 
purchases  to  the  minimuin  nor  to  reduce  all  activities  to  the 
bare  necessities  of  life.  To  conserve  is  to  eliminate  waste,  to 
spend  judiciously,  to  employ  labor-saving  devices  to  the 
maximum  so  that  time  can  be  devoted  to  the  country's  needs. 
,\11  will  be  called  on  for  sacrifices  of  money,  time,  and  energy. 
To  be  able  to  meet  these  calls  our  daily  task,9  must  be  done 
as  quickly  as  possible  and  with  as  little  fatigue  as  possible. 

The  position  of  the  electrical  industry  in  this  campai.gii 
to  keep  Inisiness  mo\  ing  should  be  most  prominent.  There  is 
no  other  conser\er  of  time,  labor,  energy,  and  money, that 
can  compete  with  electricity.  Electricity  in  the  factory  means 
means  a  larger  output  with  less  loss  and  at  lower  expense. 
Electricity  in  the  office  means  a  larger  day's  work  in  fewer 
hours  and  with  less  fatigue.  Electricity  in  the  home  means 
a  saving  of  time,  the  elimination  of  drudgery,  and  more  time 
for  the  housewife  to  devote  to  the  country's  needs.  Elec- 
tricit}'  on  the  farm  means  more  work  in  fewer  hours  and  a 
larger  production  of  the  foodstuffs  for  which  the  world  is 
crying,  with  less  hired  help. 

Electricity  in  every  w'alk  of  life  means  a  maintenance  of 
production  with  a  reduction  of  the  number  of  laborers  re- 
quired. The  only  commodity  effecting  our  lives  that  has  not 
increased  in  cost  is  electricity.  One  thousand  per  cent,  more 
effective  electric  liglit  can  be  obtained  to-day  than  twenty 
years  ago,  at  the  same  expense.  Electrical  machines  are  avail- 
able for  most  of  the  operations  calling  for  manual  effort,  so 
that  to  "do  it  electrically"  is  to  do  it  quicker  and  easier. 

Thus,  the  electrical  industry  is  in  an  especially  advan- 
tageous position  at  this  time.  Business  must  go  on,  and  by 
keeping  the  electrical  business  going  the  nation  is  being 
helped  materially.  That  is  the  ultimate  aim  of  every  true 
American  at  this  time.  Each  one  wants  to  do  his  most  and 
best  for  his  country;  the  individual  has  become  of  secondary 
im])ortance,  except  that  by  helpin.g  the  individual  the  nation 
will  be  helped. 

'I'liere  is  bound  lo  be  a  shortage  of  labor  in  e\ ery  branch 
ol  human  endeavor,  factories  will  be  short-handed.  I'^arm- 
ers  will  )}e  without  the  necessary  "hands."  The  woman  in 
the  home  will  be  forced  to  do  her  own  work.  Offices  will  be 
shorj  of  clerks.  Electricity  and  electrically-operated  api)li- 
ances  can   ludp  solve    Ihe    jiriddt'iii    of    this  labor  shortage. 
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Machines,  electricallx  operated  and  almost  aulnniatic,  can 
successfully  take  the  absent  laborers'  places. 

Business  must  go  on,  and  will  go  on,  to  the  advantage  of 
all  when  men  realize  that  conserving  resources  means  the 
elimination  of  waste  and  judicious  spending — not  the  hoard- 
ing of  money  and  the  reduction  of  spending  to  the  limit.  Let 
the  electrical  industry  get  this  hrmly  fixed  in  its  mind  along 
with  the  fact  that  electricity  and  electrically-operated  appli- 
ances are  the  greatest  labor,  time,  and  money  conservers. 


Electric  Cooking  and  Heating 


At  a  recent  convention  of  the  Pacilic  Coast  section  of  the 
X.E.L.A.  a  report  was  presented  by  the  Commercial  Division 
on  the  subject  of  electric  cooking  and  heating.  This  report  is 
all  the  more  valuable  in  that  a  wider  exi:)erimcntation  has  pro- 
bably been  made  in  these  subjects  in  the  Western  United 
.States  than  in  any  other  place  on  the  continent.  It  is  true 
current  is  not  so  cheap  there  as  at  different  points  in  Canada, 
but  climatic  conditions  apparently  are  such  that  the  use  of 
electricity  for  cooking,  and  even  more  for  heating,  is  so  over- 
whelmingly attractive  that  considerable  scientific  research  has 
been  carried  on  looking  to  the  perfection  of  methods  and  re- 
duction of  cost. 

The  following  quotations  have  reference  to  the  heating  of 
waters  for  domestic  puposes  in  connection  with  which  the 
report  states  the  belief  that  this  is  an  even  more  valuable  load 
for  the  central  station  than  electric  cooking: 
Water  Heating 

"The  question  of  heating  water  electrically,  and  particu- 
larly in  connection  with  electric  range  installations,  is  still 
characterized  by  a  wide  divergence  of  opinion  among  central 
station  men.  There  is,  however,  a  decided  trend  in  the  direc- 
tion of  placing  the  water-heating  business,  properly  handled, 
on  a  par  with  the  electric  cooking  business.  From  the  stand- 
point of  value  to  the  central  station,  a  combination  of  the  two 
is  considered  ideal,  and,  in  fact,  opinions  have  been  expressed 
that  tlie  water-heating  business  alone  (always  assuming  that 
it  is  properly  handled)  is  even  more  valuable  to  the  central 
station  than  the  cooking  business  alone  when  considered  from 
a  standpoint  of  the  sales  effort  needed,  annual  income  per 
kilowatt  and  the  resultant  load  characteristics. 

"The  vital  problem  lies,  of  course,  in  keeping  the  water- 
heating  load  off  the  range  peaks.  Two  different  methods  of 
obtaining  this  result  have  been  developed:  First,  placing  the 
heater  on  a.  double-throw  switch  with  the  range;  and,  second, 
employing  the  use  of  a  thermally-controlled  "step-type'  heater 
operating  directly  on  the  line.  This  latter  type  of  heater  is 
finding  greater  favor  recently,  and  it  is  particularly  suited  for 
working  in  parallel  with  a  solar  heater  or  the  ordinary  water- 
hack  installed  in  a  furnace  or  fireplace. 

"The  two  most  important  faults  of  the  ordinai'j'  immer- 
sion or  circulation  type  heater  when  installed  on  a  double- 
tlirow  switch  with  the  range  are  overheating  or  underheat- 
ing,  due  to  abnormal  or  subnormal  use  of  the  range  equip- 
ment by  the  housewife.  These  faults  arc  completely  over- 
come by  the  thermally-controlled  heater,  and,  provided  the 
load  characteristics  are  such  that  the  large  water-heating  de- 
mands will  not  coincide  with  the  demands  of  the  range,  the 
thermally-controlled  heater  will  approach  nearer  to  the  ideal 
automatic  electric  kitchen,  toward  which  we  are  striving, 
though  due  consideration  must  be  given  to  the  larger  radia- 
tion losses  when  this  type  is  used. 

"The  question  as  to  the  use  of  the  flat  or  meter  "water- 
heating  rate  is  still  an  open  one.  and  must  be  settled  by  each 
company  in  a  way  that  will  best  fit  its  operating  conditions. 

"When  the  water  heater  is  placed  on  a  meter  rate  it  is 


very  important  to  the  consumer  and  ultimately  to  the  central 
stations  that  every  possible  method  of  economizing  in  the 
use  of  electric  energ-y  be  used. 

"The  investigation  and  application  of  electric- water  heat- 
ing has  lagged  behind  that  of  electric  cooking. 

"The  relation  of  storage  capacity  to  the  rate  of  use  of 
water  in  the  various  classes  of  service  to  which  electric  water 
heating  may  be  successfully  applied  and  also  the  relation  of 
storage  to  the  kilowatt  rating,  are  of  great  importance,  and 
probably  more  real  advance  in  the  solution  of  these  problems 
has  been  noted  than  in  any  other  phase  of  electric  water-heat- 
ing progress. 

"The  installation  of  spring  faucets,  lagging,  and  a  com- 
plete survey  of  both  the  plumbing  installation  and  the  hal)ils 
of  the  various  classes  of  domestic  and  commercial  consum- 
ers, must  be  made  and  allowed  for  in  ordei"  to  ensure  satis- 
factory service.  This  survey  is  particularly  essential  when 
the  installation  of  a  thermally-controlled  heater  on  a  nieler 
basis  is  contemplated,  as  a  very  thorough  study  must  be 
made  in  order  to  ensure  the  resultant  load  characteristics 
which  will  cnalde  the  central  station  to  grant  the  service  the 
low  rate  which  is  necessary  in  order  to  make  electric  water 
heating  uni\-ersally  practicable  to  the  consumer  and  at  the 
same  time  profitable  to  the  central  station. 

"It  is  the  opinion  of  the  committee  that  we  are  all  more 
or  less  overlooking  the  importance  of  insulation  in  our  study 
of  the  water-heating  subject.  Plant  tests  indicate  that,  while 
the  manufacturers  are  giving  us  a  number  of  very  valuable 
heaters,  we  have  very  few  convenient  .and  economical  meth- 
ods of  insulating  boilers  and  piping.  We  believe  that  from 
now  on  more  attention  should  be  given  to  this  phase  of  the 
subject.  If  more  of  the  losses  can  be  eliminated  it  will  go  a 
long  way  toward  solving  the  problem." 


Deterioration  in  Suspension- 
Type  Insulators 

In  a  recent  paper  presented  before  the  American  Insti- 
tute of  Electrical  Engineers  by  J.  A.  Brundige  the  author 
discusses  the  causes  for  th"e  rapid  deterioration  encountered 
in  suspension  type  insulators  touching  upon  the  two  leading- 
hypotheses,  namely,  porosity  and  mechanical  crackin.g 
through  expansion  effects.  Mr.  Brundige  states  that  the  engi- 
neers of  the  company  with  which  he  associated  in  investi.gat- 
ing  this  problem  from  an  operating  standpoint  have  arrived 
at  the  belief  that  expansion  effects  are  causing  the  major  part 
of  insulator  deterioration.  The  conclusions  of  this  paper  are 
summed  up  as  follows: 

Conclusion 

1.  The  conditions  existing  inside  the  metal  caps  are  suffi- 
cient to  explain,  through  temperature  expansion  alone,  much 
of  the  trouljle  experienced.  Expansion  occurring  in  the 
cement  because  of  moisture  absorption  is  of  an  e\en  more 
serious  nature. 

3.  No  evidence  of  importance  is  at  hand  showing  that 
electrical  stresses  have  cause4  the  trouble  under  discussion. 

Except  for  bad  cases  of  underfiring,  wdiich  are  gener- 
ally easily  detected,  losses  of  insulators  in  service  do  not 
bear  any  apparent  relation  to  the  degree  of  firing. 

4.  So  far  as  observed,  deterioration  takes  place  quickly, 
such  as  would  be  expected  during  the  formation  of  cracks. 
On  the  other  hand,  slightly  porous  ware  absorbs  moisture 
only  very  slowly  and  were  porosity  the  predominating  cause 
for  failure,  large  numbers  of  units  would  undoubtedly  have 
been  discovered  in  the  intermediate  resistance  stages. 

5.  Cracks  of  more  or  less  long  standing  have  been  iden- 
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tilled  in  a  majority  of  cases  where  it  has  been  possible  to 
carry  on  post-mortem  examinations  on  defective  insiilator 
units. 

6.  The  relatively  good  showing  made  over  long  periods 
by  pin-type  insulators  having  cemented  parts  and  by  Hewlett 
units,  none  of  which  represent  as  high  development  of  the 
porcelain  manufacturer's  art  as  some  of  the  later  suspension 
insulators,  would  indicate  that  porosity  is  not  the  factor  of 
most  immediate  concern. 

It  is  to  be  borne  in  mind,  however,  that  after  losses  from 
expansion  effects  have  been  more  or  less  completely  elimin- 
ated, porosity  in  porcelain  may  remain  as  a  problem  of  con- 
siderable importance,  and  that  the  work  done  in  this  direc- 
tion by  investigators  will  l^ecome  incf'easingly  valual^le,  unless 
perhaps  a  better  material  for  insulators  will  then  be  available. 
Progress  in  overcoming  cxjiansion  will  doubtless  include,  as 
one  of  the  steps,  the  elimination  of  Portland  cement  from  the 
design.s,  and  this  incidenlallv'  will  he  of  aid  in  simjilifying  tlu- 
problems  arising  Irom  iinnisily. 

Mr.  W.  D.  I'easlee  has  read  an  interesting  i)apcr  on  the  in- 
sulation situation,  in  which  he  dwelt  on  the  rapid  deterioration 
of  porcelain  insulators  that  have  passed  the  necessary  tests — 
even  when  the  insulators  have  not  been  in  use.,  The  results 
of  his  investigations  appear  to  show  that  the  following  four 
factors  are  of  predominant  importance  in  this  connection: 

1.  Mechanical  stresses  due  to  temperature  changes  neces- 
sarily resulting  from  the  different  coefficients  of  cubical  ex- 
pansion of  the  metal,  cement,  and  porcelain;  mechanical 
stresses  due  to  the  expansion  of  moisture  in  the  cement  on 
freezing  and  the  changes  in  volume  of  cement  with  different 
moisture  contents;  and  mechanical  stresses  due  to  improper 
firing  and  cooling  of  the  porcelain. 

2.  Dielectric  flux  concentrations  due  to  improper  design 
of  insulator  shapes  and  defects  in  the  porcelain.  This  can  be 
remedied,,  but  its  general  effect  is,  as  has  been  shown,  to  per- 
mit the  stressing  of  the  porcelain  to  very  high  values  by 
means  of  transients,  which,  like  the  poor,  are  always  with  us. 

0.  Dielectric  flux  concentration  due  to  the  fact  that  the 
porcelain  is  inevitably  made  of  two  or  more  materials  of 
widely  different  physical  properties,  one  isotropic  and  the 
others  anisotropic  in  character  as  strikingly  shown  by  micro- 
pliotographs. 

4.  Mechanical  stresses  due  to  the  differences  in  coeffi- 
cients of  expansion  of  the  constituents  of  the  porcelain  acting 
to  establish  a  separation. surface  between  the  crystals. 

On  the  supposition  that  these  four  factors  are  the  pre- 
dominant ones  in  causin.g  insulator  dei)rcciation  the  aiillior 
lays  out  the  requirements  of  an  insulator  that  will  a\i)i(l 
them,  as  follows; 

1.  A  cement  must  be  develoiied  that  will  he  elastic 
enou.gli  to  take  up  the  necessary  changes  due  to  expansion  and 
contraction  of  the  insulator  parts  under  temperature  changes, 
(londensite  and  other  compounds  have  been  tried  in  this,  l)ut 
so  far  as  the  writer  knows,  no  positive  results  ha\e  been 
obtained  that  are  as  yet  of  commercial  value. 

2.  Improve  the  design  of  the  insulator  to  avoid  flux  con- 
centrations and  the  placiii.g  of  dielectric  of  different  permit- 
tivities in  series  and  improve  tiie  workmanshi])  in  avoid  de- 
fects. 

.'!.  Make  the  insulalfjr  from  an  amorphorous,  non-crystal- 
line substance,  containin-g  only  one  constituent,  ox  only  those 
of  the  same  electrical  and  temperature  characteristics. 

Summin.g  up  his  investigations,  the  author  concludes  tliat 
a  study  of  the  growing  mass  of  data  on  deterioration  forces 
upon  our  attention  the  followin.g  insulator  situatioti: 

1.  'J"he  porcelain  insulator  as  commercially  available  to- 
day is  not  a  success;  it  is  deteriorating  too  rapidly,  both  in 
and  out  of  use,  and  the  gathered  evidence  points  to  certair. 
inherent  features  of  manufacture  and  composition  that  'are 
resi)onsil)lc  in  large  p.-irt  for  lliis  unreasonable  deterioration. 
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3.  The  design  features  may  be  overcome  by  a  correct  ap- 
preciation of  the  mechanism  of  breakdown  and  the  application 
of  correct  principles  of  dielectric  flux  distribution. 

;!.  It  has  been  found  possible  to  make  and  manufacture 
fused  quartz  on  a  laboratory  scale,  and  indications  are  that  it 
can  be  done  on  a  commercial  scale  for  a  permissible  price,  and 
it  is  hoped  that  the  development  of  this  and  other  studies  now 
being  made  by  many  engineers  may  lead  to  a  lessening  of  the 
enormous  cost  of  the  present  insulator  depreciation  encoun- 
tered by  the  operating  companies. 


Activities  of  Ontario  Joint 
Committee 


Tlie  Joint  Committee  of  Technical  Organization?;  On- 
tario lirancli,  have  just  mailed  letters  to  the  technical  men 
((f  the  ijrovince.  .giving  information  on  a  num1)cr  of  matters 
which  have  l^ecn  engaging  the  attention  of  the  committee. 
One  of  the  enclosures  treats  in  a  general  way  of  the  activi- 
ties of  this  organization  and  its  relations  with  certain  gov- 
ernmental and  military  bodies.  Another  enclosure  describes 
the  work  that  has  been  done  towards  organized  practical 
instruction  for  the  returned  soldiers;  in  this  connection  a 
form  is  enclosed  to  Toronto  members  asking  for  volunteers 
who  will  give  part  of  their  time  to  interviewing  and  con- 
versing with  soldiers  with  a  view  to  determining  what  par- 
t:cular  work  they  are  best  fitted  for.  A  third  enclosure 
refers  to  the  return  of  the  questionnaires. 

As  the  inforniation  contained  in  these  letters  is  of  gen- 
eral interest  to  many  of  our  readers  who  may  not  be  on 
the  calling  list  of  the  Joint  Committee,  some  of  them  are 
printed  below: 

Letter  re  Aiding  Returned  Soldiers 

"The  Joint  Committee,  after  consultation  with  the  Sol- 
diers' Aid  Commission,  has  worked  out  a  plan  whereby 
the  technical  man  can  be  of  great  assistance  to  the  returne.l 
soldier.  This  plan  will  make  it  possible  for  the  man  who 
can  spare  an  hour  or  so  a  week  to  assist.  Is  not  this  the 
opportunity  you  have  been  waiting  for? 

"A  number  of  returned  men  are  incapacitated  in  a  man- 
ner that  will  prevent  them  from  going  back  to  their  former 
jobs.  They  will  have  to  be  trained  for  new  ones,  preferably 
using  their  former  experience  and  knowledge  as  a  foundation. 
You  have  the  technical  and  practical  knowledge  and  could 
assist  in  the  training  of  these  men.  Would  you  be  willing 
to  have  a  conversation  with  some  returned  soldiers,  giving 
thcjn  an  idea  of  certain  phases  of  your  work  and  find  out 
from  your  conversation  what  class  of  work  they  could  best 
lie  fitted  into. 

"This  type  of  assistance  would  be  invaluable  and  is 
urgently  ileeded.  Please  fill  in  the  form  attached  and  returd 
at  once."  J 

Letter  re  Questionnaire* 

"As  you  may  be  aware,  the  Honorary  Advisory  Council 
for  Scientific  and  Industrial  Reasearch  in  Canada,  who  were 
appointed  in  November  last,  are  desirous  of  distributing 
Questionnaires  throughout  the  Dominion.  The  object  is 
to  obtain  an  inventory  of  the  existing  research  equipment  and 
also  the  needs  of  those  engaged  in  the  industries  of  the 
country.  This  object  will  be  attained  if  the  Questionnaires 
are  accurately  completed  by  those  to  whom  they  are  sent. 

"lixperience  in  the  States  in  connection  with  somewhat 
similar  work  showed  that  difficulties  were  encountered,  which 


*  This  letter  goes  to  members  outside  of  the  city  of  Toronto  and  the 
Ottawa  district. 
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were  only  swept  aside  with  the  co-operation  of  the  technical 
men  acting  through  their  organizations. 

"The  Advisory  Council  therefore  decided  to  profit  by  this 
experience  and  approach  the  different  organizations  in  the 
Dominion. 

"To  cut  a  long  story  short,  your  Joint  Committee  were 
asked  to  take  care  of  the  collection  of  the  Questionnaire  in 
the  Province  of  Ontario.  Subsequently,  by  arrangement,  a 
section  of  the  province — known  as  the  Ottawa  district — was 
handed  over  to  a  Joint  Committee  formed  at  Ottawa  for  the 
inirpose. 

"Having  explained  the  whole  matter  briefly  I  now  come 
to  the  main  point,  viz.: — 

"Volunteers  are  wanted  to  interview  manufacturers  and 
explain^  the  object  of  the  Questionnaires  and  sec  that  Ihcy 
are  filled  in  and  returned  to  the  Advisory  Council. 

"What  will  you  do  to  help  in  the  work? 

"Please  detach  the  attached  form  and  mail  right  away. 

"In  your  immediate  vicinit.\'  there  will  doubtless  1)c  manu- 
facturers to  he  canvassed.  If  so,  are  you  prepared  to  co- 
operate in  the  work? 

"It  is  of  the  utmost  importance  to  the  future  develop- 
ment of  our  country.    Need  more  l.)e  said? 

"We  think  not. 

"Will  you  prove  it?" 

Voluntary  Aid  to  Returned  Soldiers 

"For  some  months  past  we  have  been  endeavoring  to 
find  a  way  whereby  the  members  of  the  technical  organiza- 
tions can  be  of  assistance  to  the  returned  soldiers.  We  have 
been  able  to  reach  a  working  basis  with  the  vocational  officers 
of  the  Soldiers'  Aid  Commission  of  Ontario  and  the  Military 
Hospitals  Commission,  so  that  the  returned  soldier  who 
needs  special  training  in  some  technical  work  will  receive 
tutoring  by  a  member  of  one  of  the  Technical  organizations 
while  he  is  convalescent,  and,  if  necessary,  pass  through 
a  form  of  apprenticeship  in  an  industry  that  he  is  to  make 
his  life  work.  This  arrangement  has  been  finally  decided 
upon  as  we  find  it  is  in  this  capacity  that  the  engineer  and 
technical  man  can  be  of  most  assistance. 

"The  final  plans  have  been  definitely  made  for  the  city 
of  Toronto.  We  would  suggest  that  in  the  other  locations 
in  the  Province,  each  technical  man  find  Qut  what  is  the 
condition  of  the  returned  soldier  question  in  his  own  loca- 
tion and  see  what  can  be  done  to  solve  it.  If  we  can  be 
of  any  assistance  kindly  put  us  in  touch  with  the  situation 
and  we  will  do  all  in  our  power. 

"The  Soldiers'  Aid  Commission  of  Ontario,  is,  at  the 
present  time,  seeking  vocational  teachers  to  man  the  vari- 
ous training  depots  for  the  returned  wounded  soldiers.  If 
any  technical  men  feel  that  they  can  give  up  all  their  time 
and  take  a  permanent  position  with  the  Soldiers'  Aid  Com- 
mission along  the  line  of  vocational  training,  kindly  get  in 
touch  with  this  office  immediately;  or  if  the  technical  men 
know  of  any  good  foremen  who  would  be  of  assistance  as 
vocational  teachers,  kindly  send  in  their  names. 

"The  'returned  soldier'  question  is.  one  that  is  of  the 
utmost   importance   to   the   welfare   of   Canada,   and   it  is 
certainly  the  duty  of  all  technical  men  to  assist  to  the  best 
of  their  ability  in  the  solution  of  this  problem."' 
The  Amended  By-laws 

A  number  of  minor  changes  have  been  made  in  the 
by-laws,  but  undoubtedly  the  most  important  is  that  referring 
to  the  formation  of  branch  or  local  joint  committees  at  vari- 
ous points  throughout  the  province.  The  exact  wording  of 
the  section  which  covers  this  item  is  as  follows: 

(4)  Branch  or  Local  Joint  Committees  may 
from  time  to  time  be  organized  throughout  the 
Province  of  Ontario  in  dif¥erent  centres  where 
there  are  members  of  one  or  more  of  the  difTerent 


organizations  associated  with  the  Joint  Commit-  . 
tee.  Branch  or  Local  Joint  Committees  so  con- 
stituted, shall  on  application  duly  authorized  by 
a  majority  vote  of  the  memljers,  be  entitled  to 
representation  on  the  Joint  Committee,  subject  to 
the  approval  of  a  two-thirds  majority  of  the  Jo'nt 
Committee.  .Such  representation  shall,  however, 
be  proportionate  to  the  number  of  registered 
members  in  the  District  concerned.  Each  Dis- 
trict shall  be  as  outlined  by  the  Joint  Committee 
from  time  to  time.  "Registered  members"  shall, 
for  the  purpose  of  these  By-laws,  be  interpreted 
as  those  members  who  have  returned  their  census 
or  registration  cards  to  the  Joint  Committee  dur- 
ing the  year  in  which  the  Local  Joint  Committee 
is  formed. 

The  work  of  the  Joint  Committees  in  the  province  of 
Ontario  is  going  forward  rapidly.  Mr.  W.  E.  Scgsworth  has 
taken  the  chairmanship  of  the  Executive  and  is  giving  prac- 
tically his  whole  time  to  the  work.  The  prospects  are  that 
the  problems  with  which  the  Committee  will  be  confronted 
in  the  near  future  will  demand  the  assistance  of  a  very  large 
number  of  voluntary  workers.  For  this  work  there  can  be 
no  doubt  the  technical  men  of  the  Dominion  hold  themselves 
in  readiness. 


The  Electric  Club  of  Toronto  Adjourns  Dur- 
ing Summer 

The  members  of  The  Electric  Club  of  Toronto  have 
derided  to  adjourn  during  the  summer  months,  and  held  their 
I'nal  luncheon  for  the  season  on  Froday,  May  18.  Although 
no  set  program  had  been  provided  the  attendance  was  one 
f)f  the  largest  of  the  year,  particular  interest  centering  round 
the  "greater  production"  campaign  whidh  the  Club  has  under- 
taken.   In  this  connection  satisfactory  progress  was  reported. 

An  interesting  feature  of  this  last  meeting  was  a  pre- 
sentation to  Mr.  Groome,  secretary  of  the  Club,  as  a  "mark 
of  appreciation"  on  the  part  of  the  members,  of  the  success- 
ful maAner  in  which  he  had  maintained  interest  in  the  under- 
taking throughout  the  "year.  The  procuring  of  prominent 
speakers  for  the  weekly  luncheons  has  been  one  of  the  most 
important  contributions  to  the  success  of  the  Club  and  it  is 
probably  quite  safe  to  say  that  no  local  club  has  listened  to 
a  more  interesting  or  clever  programme  of  addresses  than 
has  The  Electric  Club  of  Toronto.  This  fact  has  been  due 
to  the  untiring  energy  of  the  secretary,  assisted  by  the  co- 
operation of  the  members,  who  at  all  times  have  given  freelj' 
of  their  time  and  experience  to  make  the  Club  a  success. 

During  the  sunimer  the  Club  will  be  busy  on  their  little 
"farm"  out  on  Christie  .Street,  in  preparation  for  a  renewal 
of  luncheon  activities  in  the  early  autumn. 


Immigration  and  the  War 

From  an  oratorical  viewpoint  the  members  of  the  Mont- 
real Electrical  Luncheon  have  not  heard  a  finer  speech  than 
that  delivered  by  Mr.  M.  J.  Gorman,  of  the  L'nited  States 
Immigration  Service,  at  the  luncheon  on  May  16.  Mr.  Gor- 
man spoke  on  "Immigration  and  the  War."  There  was  no 
subject,  he  said,  which  could  better  occupy  the  attention  of 
patriotic  men  than  that  of  immigration.  It  contained  all  the 
fundamental  elements  of  a  science,  but  little  attention  was 
paid  to  it.  notwithstanding  that  it  was  the  foundation  of  Can- 
ada and  the  United  States  as  nations.  Mr.  Gorman  briefly 
traced  the  history  of  immigration,  pointing  out  that  the 
founders  of  Canada  and  the  United  States  had  sought  these 
shores  with  the  object  of  securing  liberty  of  thought  and 
action. 
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Hydro  Possibilities  of  British  Columbia 

■  Development  Opportunities  Outlined,  With  Special  Reference  to  Vancouver 

District  Needs  and  Present  Service. 

By  W.  R.  Bonnycastle 


Ask  the  average  citizen  of  Vancouver  about  water  power 
and  he  will  tell  you  that  there  are  millions  of  horse  power 
running  to  waste  within  a  few  miles  of  Vancouver,  and  theh, 
very  likely,  he  will  jump  to  the  millions  of  tons  of  iron,  coal, 
copper,  and  other  minerals,  and  from  that  to  the  great  areas 
of  timber  land,  etc. — the  great  natural  resources  of  the  pro- 
vince— and  he  will  talk  as  if  the  province  were  all  ready  to 
supply  the  world  with  everything  required  in  tlicsc  .  lines. 
Then  he  will  go  aboi,it  his  business  and  forget  all  about  the 
subject  until  someone  gets  him  started  again. 

The  industries  we  so  greatly  require  for  this  pr<)\  incc  w  ill 
be  a  long  time  coming  if  our  efforts  towards  getting  them 
started  are  limited  to  glowing  rhetorical  periods  as  to  our 
resources.  There  are  millions  of  horse  power  running  to 
waste  in  the  streams  of  Britisli  Columbia,  but  there  are  not 
nearly  so  many  millions  as  there  are  popularly  supposed  to  be 
around  Vancouver,  and  a  good  deal  of  the  power  that  actually 
exists  cannot  be  delivered  at  a  low  enough  cost  per  horse 
power  to  make  it  of  any  use  to  the  province  at  the  present 
time.  The  people  of  British  Columbia,  as  well  as  the  majority 
of  Eastern  people,  e\'idently  think  that  there  is  so  much 
water  power  here  that  no  attention  need  be  paid  to  its  con- 
servation, and  that  is  where  they  made  a  great  mistake.  Our 
own  people,  as  well  as  our  visitors  from  outside  the  pro- 
vince, do  their  sightseeing  in  the  summer  time,  and  from 
boat  or  train  see  a  number  of  rushing  rivers  and  higli  water- 
falls' pouring  down  from  snow-capped  mountains.  In  imag- 
ination they  see  a  mighty  power  plant  generating  electrical 
energy  for  transifllssion  to  distant  cities  for  tremendous  in- 
dustrial enterprises.  These  people  would  be  surprised  if  they 
saw  the  same  rivers  and  waterfalls  a  few  months  later — either 
late  in  the  summer,  wlien  the  snow  had  all  melted  frpm  off 
the  mountains  and  there  was  little  water  to  supply  the 
streams,  or  still  later,  during  the  winter,  when  the  streams 
are  ice-bound  and  in  many  cases  entirely  cease  to  flow. 

A  large  proportion  of  the  streams  of  the  province  have  a 
greatly  reduced  flow  for  several  months  in  the  late  summer, 
and  again  for  three'  or  four  months  during  the  coldest  period 
of  the  winter.  A  stream  that  can  only  develop  power  for  six 
months  of  the  year  is  not  of  much  use  for  industrial  purposes 
unless  storage  is  available.  By  storage  we  mean  the  holding 
l)ack  or  collecting  of  the  surplus  water  of  the  spring  and 
summer  months,  so  that  it  may  be  released  as  required  to 
maintain  a  steady  flow  during  the  low  water  periods  of  the 
fall  and  winter.  If  this  necessary  storage  is  available  we 
may,  by  the  use  of  dams,  so  regulate  the  stream  flow  that  it 
may  be  possible  to  develop  a  large  amount  of  power  liirough- 
out  the  year.  Unfortunately,  however,  there  are  many 
streams  where  this  regulation  is  not  possible,  no  storage  being 
available,  and  there  are  other  streams  upon  which  storage 
might  be  found  but  at  a  prohiliitive  cf)st.  Streams  of  this 
nature,  at  the  present  day  at  least,  cannot  be  developed  to 
any  great  extent.  There  are  other  streams,  such  as  the 
J'raser  River,  where  the  engineering  features  would  be  too 
difficult  for  economic  construction,  at  least  until  water  power 
is  of  considerable  more  value  than  at  the  present  time.  As 
water  power  becomes  of  more  value,  undoubtedly  some- of 
the  developments  at  present  not  economically  possible  will 
be  titilized,  but  for  the  present  plans  must  be  restricted  to 
those  development.s  which  are  capable  of  being  constructed 
at  a  very  low  cost  per  horse  power. 

Tlie  troubles  of  water  power  development,  especially  in 


the  West,  have  been  largely  due  to  amateur  promotion  and 
wasteful  engineering,  but  I  believe  the  power  developments 
of  the  future  will  be  more  carefully  handled  and  the  same 
business  methods  used  as  are  necessary  to  the  success  of  any 
other  business  enterprise.  The  usual  procedure  in  this  kind 
of  undertaking  has  been  for  someone  to  acquire  the  water 
rights  and  then  to  try  to  induce  financiers  to  finance  the  pro- 
position. The  owner  of  the  water  rights  wants  to  become 
rich  at  one  stroke,' and  the  financiers  must  have  their  bit,  and 
usually  a  good,  l)ig  bit  at  that,  consequently  the  development 
is  overloaded  with  costs  from  the  start.  It  often  means  that 
a  development  that  has  cost  $r>,0()0,000  for  the  actual  con- 
struction work  will  have  to  pay  interest  on  .'};10,000,000,  and 
this  has  to  be  paid  by  the  consumers.  Power  that  might  be 
had  for  .$10  per  h.p.  per  annum  but  for  promotion  and  financ- 
ing charges  will  cost  the  consumer  $20  per  h.p.  year.  With 
government  or  municipal  ownership,  on  the  other  hand,  the 
enterprise  is  not  ior  direct  profit,  but  for  the  good  of  the 
people,  and  to  obtain  revenues  indirectly  by  attracting  indus- 
tries and  an  increased  population.    The  government  or  muni- 


Showing  relative  location  of  Vancouver  and  Bridge  River  power. 


•cipality  should  have  no  difiiculty  in  financing  at  a  saving  of 
3  or  3  per  eent.  over  private  enterprise,  and  would  start  their 
development  practically  free  of  overhead  charges. 

Electrical  energy  is  one  of  the  few  commodities  that  has 
gone  down  in  price,  while  the  cost  of  nearly  everything  else 
tiiat  enters  into  our  life  has  gone  up.  To-day  a  quarter  of 
the  total  industrial  power  utilized  in  the  United  States  is 
electrical,  and  competent  authorities  believe  that  fully  85  per 
cent,  of  the  total  industrial  power  can  eventually  be  economi- 
cally taken  over  by  central  electric  power  stations.  This 
means  an  addition  of  more  than  ten  million  horse  power  with 
the  present  volume  of  industry  and  an  expenditure  in  central 
station  construction  of  $1,875,000,000  for  the  production  of 
that  amount  of  current.  Mr.  Vanderlip,  probably  the  leading 
American  banker,  says:  "Four  hundred  million  a  year — eight 
million  a  week — of  fresh  capital  can  profitably  be  used  in  the 
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development  of  the  whole  broad  field  of  the  electrical  indus- 
try in  the  United  States  during  the  next  five  years."  The 
development,  generation,  and  distribution  of  electrical  energy 
is  a  business  for  tlie  best  jnanagement  and  engineering  talent 
obtainable,  and  tiiis  is  becoming  more  necessary  each  day  as 
electrical  energy  becomes  more  important  to  our  existence, 
both  in  our  business  and  in  our  homes. 

There  comes  a  time  in  jjractically  every  large  Inisiness 
when  financial  difiticulty  places  the  management  in  the  posi- 
tion that  this  province  is  in  to-day.  The  cry  is  "retrench." 
The  successful  business  man  looks  around  for  a  means  of 
increasing  his  revenues  instead  of  curtailing  his  operations. 
Then  he  goes  more  deeply  in  debt  in  order  to  expand  and 
grow  great  while  his  competitors  are  standing  still  or  going 
backward.  That  is  the  proposition  before  the  province  to- 
day. Are  you  going  to  stand  still  and  make  no  bid  for  the 
great  industrial  activity  that  will  follow  the  war,  or  are  you 
going  to  go  more  deeply  into  debt  in  order  to  grow  great 
quickly  when  the  time  comes?  You  can  lighten  your  load 
of  taxes  by  increasing  your  revenues  from  your  natural  re- 
sources, and  you  can  increase  your  revenues  from  taxes  by 
attracting  great  industries  by  the  bait  of  cheap  power. 

At  Niagara  Falls  there  are  available  large  quantities  of 
power  which  are  for  sale  to  large  power  consumers  at  the 
rate  of  from  .$18  to  .$20  per  horse  power  year.  Niagara  Falls 
is  an  ideal  location  for  a  great  many  electro-chemical  and 
metallurgical  industries,  as  it  is  the  centre  of  a  great  market 
for  the  products  of  these  industries,  and  has  cheap  transpor- 
tation in  all  directions.  On  the  Canadian  side  about  400,000 
horse  power  is  now  in  operation,  and  new  developments  are 
in  progress.  Clouds,  however,  are  beginning  to  appear  on 
the  horizon  for  the  large  power-using  industries.  In  spite  of 
the  large  amount  of  power  available,  it  is  evident  that  in  the 
near  future  all  of  this  power  will  be  required  Nfor  general  dis- 
tribution throughout  tlie  surrounding  districts,  and  the  rates 
for  private  consumers  are  being  raised  as  fast  as  the  present 
contracts  expire.  It  is  evident  that  other  and  cheaper  power 
must  be  found  for  future  extensions  of  the  large  industries  at 
present  in  operation,  and  for  the  new  industries  that  will  be 
brought  into  existence  by  recent  electro-chemical  and  metal- 
lurgical discoveries. 

Cheap  Transportation  to  Foreign  Markets 

Vancouver,  by  virtue  of  its  location  on  the  Pacific  Coast, 
has  the  possibilities  of  cheap  transportation  to  foreign  mar- 
kets, and  may  even  have  this  advantage  over  cities  of  the 
Middle  West  in  supplying  Eastern  markets  if  proper  ship- 
ping facilities  are  provided,  and  by  the  addition  of  a  plentiful 
supply  of  cheap  power  might  attract  industries  like  a  magnet 
attracts  iron,  but  Vancouver  must  wake  up  or  the  cities  of 
the  Middle  West  will  get  the  cream  of  the  large  power-using 
industries  at  present  looking  for  favorable  locations.  Winni- 
peg, Edmonton,  and  Calgary  are  wide-awake,  and  are  making 
great  strides  in  the  power  situation. 

The  present  Coast  operating  companies  claim  that  they 
are  offering  as  cheap  a  rate  for  large  blocks  of  power  as  any 
city  in  Canada.  This  statement,  even  if  correct,  does  not  go 
far  enough.  It  is  possible  to  offer  cheaper  power  than  any 
other  city  by  a  government  or  municipal-owned  system.  The 
operating  companies  claim  that  they  own  other  development 
sites  where  they  can  develop  large  quantities  of  power  when 
necessary.  They  control  no  sites  comparable  with  the  one 
at  present  under  option  to  the  city;  also,  to  control  sites  is 
not  enough.  We  must  have  these  developments  advanced  to 
such  a  stage  that  we  can  deliver  the  power  within  a  reason- 
able time,  as  prospective  industries  will  not  wait  two  or  three 
years  for  a  supply  of  power. 

The  use  of  electric  e^lergy  fur  producing  furnace  heat  has 
revolutionized  many  modern  industries.  The  lield  which  it 
lias  created  in  the  development  (if  electro-ciiemical  and 
metallurgical  processes  has  great  ])ossiiiilities.  Not  only  does 


the  electric  furnace  afford  opportunities  for  improving  and 
widening  these  industries,  but  its  use  requires  large  quanti- 
ties of  electric  power,  the  development  of  which  produces  a 
market  for  energy  that  might  otherwise  lie  dormant  or  go  to 
waste.  Furthermore,  it  improves  the  load  factor  and  diver- 
sity of  large  central  station  loads,  and  otherwise  tends  to 
foster  greater  economic  wealth.  The  application  of  the  elec- 
tric furnace  has  made  it  possible  to  manufacture  a  number 
of  substances  that  would  otherwise  not  be  available  for  com- 
mercial purposes  if  combustion  methods  were  the  sole  means 
of  production.  None  other  than  electric  furnace  methods 
have  ever  been  successfully  employed  in  the  manufacture  of 
such  well-known  substances  as  carborundum,  aluminum,  and 
calcium  carbide.  Immense  industries  have  been  built  up  and 
great  quantities  of  power  employed  for  their  production. 
There  are  many  other  processes  that  may  be  performed  only 
with  the  electric  furnace,  but  the  extensive  application  of 
which  are  limited  by  the  cost  of  production. 

Nitrogen  for  Fertilizers 

There  is  little  doubt  but  that  more  of  the  supply  of  nitro- 
gen required  for  soil  fertilization  will  be  drawn  from  the  air 
by  electric  furnace  apparatus  as  the  present  rapidly  depleting 
natural  nitrate  deposits  become  exhausted.  Several  plants 
located  where  electric  energy  is  cheaply  produced  now  manu- 
facture great  quantities  of  nitric  acid  and  nitrate,  and  con- 
sume enormous  amounts  of  power.  The  electric  furnace  can 
create  temperatures  greatly  in  excess  of  those  otherwise 
available,  and  with  present  apparatus  temperatures  as  high  as 
6,500  degrees  Fahrenheit  may  be  obtained.  The  exclusion  of 
objectionable  furnace  gases  makes  it  possible  to  perform 
many  new  operations,  and  the  smelting  of  various  metallic 
ores  that  formerly  could  not  be  handled  satisfactorily  or 
economically  has  been  made  possible.  The  world  feeds  itself 
on  the  first  six  inches  of  earth.  If  we  want  it  to  keep  on 
feeding  us  we  must  fertilize  it,  and  the  demand  for  fertilizer 
must  continue  to  increase. 

The  Norwegian  Nitrogen  Company,  previous  to  the  out- 
break of  war,  had  260,000  h.p.  devoted  exclusively  to  the  fixa- 
tion of  atmospheric  nitrogen,  and  280,000  h.p.  more  projected, 
a  portion  of  which  has  likely  been  constructed  under  the 
pressing  demand  of  Germany  for  nitrate.  Very  cheap  power 
is  essential  to  this  industry,  but  we  can  produce  the  required 
power  in  this  province  very  nearly,  if  not  quite,  as  cheaply  as 
it  is  produced  in  Norway,  if  we  .go  at  it  in  the  right  way.  The 
Ontario  Hydro-Electric  Commission  has  had  a  phenomenal 
success,  and  other  provinces  and  cities  are  preparing  to  fol- 
low in  its  footsteps.  Is  there  any  reason  why  Vancouver 
should  not  do  the  same?  Winnipeg  is  wide-awake,  and  has 
made  a  thorough  investigation  of  its  power  possibilities. 
That  city  has  expended  $4,000,000  up  to  the  present  time,  and 
is  steadily  increasing  that  amount. 

Investigation  at  Winnipeg  has  shown  that  it  is  possible 
to  develop  400,000  h.p.  within  75  miles  of  the  city,  and  at  the 
present  rate  of  increase  in  the  use  of  electric  energy  all  this 
power  will  be  required  within  forty  years.  As  the  rate  of 
increase  is  expected  to  grow  more  rapidly  in  the  future  than 
at  present,  it  is  possible  that  all  this  power  may  be  required 
within  twenty  years.  To  develop  this  400,000  h.p.  Winnipeg 
must  construct  and  operate  nine  separate  power  developments, 
at  an  average  cost  at  the  power  house  of  $85  per  horse  power. 
Vancouver  has  a  great  advantage  over  Winnipeg  in  this  re- 
spect, as  we  can  obtain  400,000  h.p.  from  one  power  develop- 
ment, costing, $45  per  h.p.  at  the  power  house.  The  cost  of 
power  delivered  at  a  receiving  station  at  Winnipeg  would 
approximately  be  $100  per  h.p.,  while  the  cost  at  \'ancouvcr, 
under  the  same  conditions,  would  be  $7,"')  i)er  h  p.  l^'or  the 
first  00,000  h.p.  developed  the  diBerence  in  cost  would  be 
alioul  piT  h.]).,  but  as  the  capacity  of  the  systems  were 

incrcas^-d  llie  ditferetices  in  tiie  cost  would  liecome  greater, 
until  at  a  dexelopment  of  200, ooo  li.p.  tiic  advantage  in  favor 
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of  Vancouver  would  be  approximately  $35  per  h.p.  We 
would  thus  have  a  considerably  smaller  construction  cost, 
and  the  interest  maintenance  and  operating  cost  of  one  large 
station  would  also  be  much  less  than  those  same  items  for 
\Vinnipeg's  nine  stations.  In  order  to  develop  the  cheapest 
power  on  this  continent  we  must  confine  ourselves  to  as  few 
separate  plants  as  possible.  The  polic}'  of  the  electrical  busi- 
ness is  to  consolidate. 

There  are  a  number  of  small  power  developments  within 
a  hundred  miles  of  Vancouver,  and  some  of  them  might  be 
developed  up  to  their  capacity  a,t  a  slightljr  less  cost  per  horse 
power  than  the  same  amount  of  power  from  the  large  de- 
velopment referred  to,  but  the  advantage  would  only  be  tem- 
porary, and  when  sixty  to  a  hundred  thousand  horse  power 
is  required,  the  large  single  development  will  have  the  advan- 
tage, and  this  advantage  will  grow  greater  as  more  and- more 
power  is  needed.  It  would  be  folly  to  develop  a  power  site 
of  small  capacity,  as  the  first  large  industry  would  wipe  out 
the  surplus  power  and  require  the  construction  of  additional 
plants,  and  the  cost  of  construction  of  these  plants  would 
increase,  as  naturally  the  cheaper  sites  would  be  developed 
first,  so  that  instead  of  growing-  cheaper  our  power  would 
grow  more  expensive.  A  single  false  step  at  the  beginning 
may  destroy  the  great  advantage  the  district  has  over  other 
districts  that  require  a  number  of  separate  developments. 

City  Should  Own  Power  Site 

The  first  step  necessary  for  Vancouver  to  enter  into  the 
development  and  distribution  of  electrical  energy  is  to  obtain 
an  amendment  to  its  charter  permitting  the  city  to  acquire  a 
power  site,  and  I  would  advise  the  people  to  take  some  inter- 
est in  this  matter  and  see  that  this  amendment  is  obtained. 
The  future  of  the  city  of  Vancouver  may  depend  largely  on, 
that  charter  amendment,  and  again  I  advise  the  people  of 
this  city  to  enquire  closely  into  what  is  going  on.  Vancouver 
is  a  very  dirty  city,  especially  in  the  winter  time,  when  everj^ 
furnace  is  discharging  great 'quantities  of  soot.  With  cheap 
electrical  energy  we  could  do  away  with  this  soot  nuisance 
almost  entirely,  as  the  electric  furnace  and  range  is  far  super- 
ior to  the  present  coal  and  gas  apparatus,  but  to  make  the 
cost  no  more  than  at  present  we  must  have  a  greatly  reduced 
rate  for  electric  energy. 

Vancouver  is  lagging  behind  not  only  the  other  cities  of 
Canada,  but  also  the  other  cities  of  the  Pacific  Coast — Prince 
Rupert,  Seattle,  San  Francisco,  and  Los  Angeles,  all  of  which 
are  either  operating  or  preparing  to  operate  municipal  sys- 
tems for  the  distribution  of  electrical  energy.  The  high  cost 
of  power  is  retarding  the  progress  of  the  province  in  mining, 
industrial  enterprises,  and  in  agriculture.  More  people  would 
go  on  the  lancf  if  they  could  have  more  of  the  comforts  of 
life,  such  as  light,  power,  and  rapid  transportation. 

There  are  great  areas  in  the  dry  bolt  that  only  require 
cheap  power  to  irrigate.  If  the  government  desires  to  de- 
velop these  districts,  cheap  power  is  the  first  essential,  giving 
to  the  settler  many  comforts  as  well  as  the  necessities  in  the 
way  of  farming  machinery  and  rapid  transportation  for  both 
himself  and  his  farm  produce.  Under  these  conditions  the 
districts  would  settle  up  quickly  and  the  production  of  food- 
stuff in  the  province  be  greatly  increased;  The  development 
of  power  systems  throughout  the  province  would  provide 
employment  for  a  great  many  of  our  returning  soldiers,  and 
ultimately  most  of  these  men,  who  at  present  have  no  inclina- 
tion for  the  land,  would  become  farmers.  That  has  been  the 
experience  of  other  sections  of  this  country — that  many  of 
the  men  employed  on  development  work  in  a  good. farming 
country  have  become  farmers  themselves.  The  good  of  the 
province  demands  the  development  >>i  its  resources,  and  I  can 
see  no  reason  for  hesitation  in  starting  this  development. 

So  far  as  my  knowledge  goes,  there  are  not  more  than 
two  sites  available  for  the  city  of  Vanccniver,  wh$re  the 
necessary  amount  of  inf<.)rmalion  lias  been  oblained  t(.)  allow 


the  city  to  go  ahead  with  immediate  development.  The  con- 
trol of  water  rights  is  on  the  same  footing  as  the  control  of  , 
timber,  mines,  and  other  resources,  and  should  have  the  same 
privileges.  The  lack  of  interest  being  shown  by  the  people 
of  Vancouver  with  regard  to  the  preservation  of  their  water 
supply  and  to  the  obtaining  of  a  cheap  supply  of  electric 
energy  is  surprising,'  to  say  the  least,  and  very  disheartening 
to  some  who  are  endeavoring  to  develop  the  growth  of  the 
district. 

The  capacity  of  power  plants  is  being  increased  wherever 
possible,  and  from  reports  published  of  .55  per  cent,  of  the 
rated  capacity  of  central  stations  of  the  United  States  the 
earnings  for  January,  1917,  was  $41,000,000.  This  is  an  in- 
crease in  earning  over  January,  191C,  of  143  per  cent.,  and  an 
increased  output  of  27.7  per  cent.,  or  over  3,000,000,000  kw. 
hour  increase  for  1916  over  1915.  Why  should  the  people  of 
Vancouver  district  or  the  Province  of  British  Columbia  not 
have  the  advantage  of  the  great  profits  to  be  realized  from 
this  natural  resourse,  instead  of  allowing  it  to  go  to  private 
interests? 

It  then  remains  to  be  seen  if  the  Government  of  British 
Columbia  will  take  steps  to  control  this  important  resource, 
but  if  it  does  it  is  to  be  hoped  that  some  energy  will  be 
shown  towards  active  development  all  over  the  province.  It 
will  take  time  to  investigate  the  water  resources,  and  these 
investigations  are  necessary  before  an  intelligent  plan  of  de- 
velopment can  be  formed,  but  the  water  powers  are  just  as 
important  as  the  timber,  mines,  and  other  resources,  aiid  very 
little  is  being  done  to  gather  the  necessary  data. 

The  various  uses  for  electric  energy  on  the  farm,  in  the 
woods,  and  at  the  mines  are  rapidly  increasing,  and  in  time  a 
network  of  wire  will  extend  over  a  good  portion  of  the  pro- 
vince. On  the  farms  electricity  is  replacing  the  horse,  and  is 
used  for  lighting  and  household  purposes,  water  supply  for 
house  and  barn,  pumping  water  for  irrigation,  plowing, 
threshing,  trucking,  and  in  the  dairy.  The  various  apparatus 
run  by  electric  power  includes  hay  pressers,  incubators,  alfalfa 
mills,  sheep  shearers,  cider  mills,  apple  sorters,  spraying  ma- 
chines, etc.  Electric  logging  is  fast  coming  to  the  front,  and 
in  many  cases  is  cheaper  than  any  other  form  of  power,  be- 
sides doing  away  with  the  risk  of  fire.  Electric  power  for  the 
mining  industries  is  growing  in  importance  every  day.  Be- 
sides the  general  uses  for  lighting  and  the  operation  of  rxAne 
and  mill  apparatus,  its  use  is  rapidly  extending  to  the  treat- 
ment of  ores,  and  in  the  future  large  quantities  of  electric 
energy  will  be  required  for  the  reduction  of  iron,  copper, 
zinc,  and  other  ores. 

Half  Million  at  Bridge  River 

The  great  power  of  the  province  is  known  as  the  Bridge, 
River  development,  and  is  138  miles  from  Vancouver.  The 
development  consists  in  driving  a  tunnel  through  a  ridge  of 
mountains  which  separates  Seton  Lake  and  Bridge  River. 
■  The  tunnel  would  be  about  the  same  length  as  between 
Lakes  Buntzen  and  Coquitlam,  and  would  give  an  operating 
head  of  1,400  feet,  so  that  the  same  sized  tunnel  as  at  Coquit- 
lam would  give  three  and  one-half  times  as  much  power  at 
the  Bridge  River.  The  average  flow  of  Bridge  River  is  4,000 
cubic  feet  per  second,  which,  if  storage  facilities  were  pro- 
vided, would  give  500,000  h.p,  of  electrical  energy  at  the 
power  house  on  Seton  Lake.  The  cost  of  development  at  the 
power  house  would  be  $45  per  h.p.,  and  the  cost  per  horse 
power  delivered  at  Vancouver  would  be  from  $70  to  $90  per 
h.p.,  depending  on  the  amount  of  energy  delivered.  The 
transmission  lines  from  this  development  would  run  through 
districts  rich  in  timljcr  and  minerals,  and  would  supply  the 
the  farming  district  with  cheap  power,  but  power  could  be 
cheaply  transmitted  as  far  north  as  Prince  George,  east  to 
Revelstokc  and  south  to  the  boundary  country,  thus  supply- 
ing a  large  portion  of  the  province  from  the  one  development. 
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Steam  Power  Plant  of  Granby  Consolidated  Mining, 
Smelting,  and  Power  Co.,  Ltd.,  at  Anyox,  B.C. 


The  Granby  Consolidated  Mining,  Smelting,  and  Power 
Company,  Ltd.,  have  recently  constructed  at  Anyox,  B.C..  an 
auxiliary  steam  power  plant,  at  a  cost  of  nearly  $500,000.  The 
power  house  is  a  reinforced  concrete  structure,  approximately 
TOO  ft.  X  90  ft.  X  o7  ft.  high,  in  which  are  installed  five  'j'>0  h.p. 
water  tube  boilers,  designed  for  a  working  pressure  of  300 
IKuinds  and  150  degrees  superheat.  These  boilers  are  served 
by  a  continuous  brick  smoke  duct,  enteijing  the  base  of  a  Cus- 
todis  radial  brick  chimney  10  feet  in  diameter  and  150  feet 
high. 

In  the  boiler  room  is  installed  a  3,000  h.p.  Blake  & 
Knowles  open  feed  water  heater,  two  VVorthington  oil-ljuvn- 
ing  sets,  and  two  De  Laval  centrifugal  steam  turbine-driven 
boiler  feed  pumps,  each  having  a  normal  capacit)'  sufficient  to 
take  care  of  the  entire  plant. 

In  the  turbine  room  is  installed  a  3,000  kw. 'Westinghouse 
turbine-driven,  3-phase,  00-cycle,  2,;300-volt  alternator,  the 
turbine  exhausting  to  a  C.  H.  Wheeler  surface  con^lenser;  one 


;3,000  kw.  Westingh(nise  turbine-driven  generator,  the  turbine 
e'xhausting  to  a  Westinghouse  Le  Blanc  jet  condenser;  one 
100  kw.  Westinghouse  turbine-driven  exciter  exhausting  to  a 
feed  water  heater.  In  the  turbine  room  is  also  installed  a 
3,500  cubic  foot,  100  pounds  pressure,  De  Laval  centrifugal 
compressor,  consisting  of  fourteen  stages,  and  arranged  to  be 
driven  at  the  one  end  from  an  800  h.p.  De  Laval  turbine  with- 
out reduction  gears,  and  at  the  opposite  end  by  an  800  h.p. 
Westinghouse  2,200-volt  induction  motor  operating  through 
De  Laval  reduction  gears.  This  unit  is  the  first  high-pressure 
centrifugal  compressor  to  lie  installed  in  Western- Canada, 
and  it  is  a  particularly  interesting  piece  of  apparatus  apart 
from  the  fact  that  it  is  arranged  for  two  forms  of  drive,  one 
to  be  used  when  the  steam  plant  is  in  operation  and  the  other 
when  the  water  power  is  adequate  to  furnish  current  for  the 
electric  motor,  which  will  be  during  the  summer  months. 

The  800  Ii.p.  De  Laval  turbine  is  arranged  to  exhaust  to  a 
Schuttc  and  Koerting  jet  condenser.  The  entire  turbine  room 
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door  is  served  by  a  15-toii  hand-uperated  travelling  crane. 
Circulating  water  for  condensing  purposes  is  supplied  by  two 
l:.'-inch  De  Laval  centrifugal  pumps,  each  directly  connected 
to  a  125  h.p.  Westinghouse  motor.  Each  pump  has  a  capacity 
of  4,000  gallons  per  minute  against  a  total  head  of  70  feet,  and 
eitiier  unit  is  capable  of  supplying  the  full  requirements  of  the 
plant. 

The  high-pressure  steam  piping  has  all  been  designed  for 
a  pressure  of  230  pounds  and  150  degrees  superheat,  and  the 
main  steam  header  is  of  cast  steel,  and  a  particularly  good 
piece  of  work.  All  steam  piping  was  supplied  by  Crane  Com- 
panj',  Vancouver.  The  plant  is  intended  to  serve  the  opera- 
tion of  the  company  during  the  periods  of  low  water,  and  it  is 
believed  will  be  in  operation  for  about  six  months  of  the 
year. 

In  connection  with  the  plant  is  a  fuel  oil  storage  system, 
consisting  of- a  steel  storage  tank  90  feet  in  diameter  by  30 


feet  high,  having  a  normal  capacity  of  35,000  barrels.  Oil  is 
received  at  the  company's  dock  and  pumped  through  about 
1.400  feet  of  13-inch  diameter  pipe  to  this  tank.  In  the  tank 
is  installed  a  heating  coil  of  special  design.  Adjacent  to  the 
tank  is  a  small  concrete  pump  house,  in  which  is  installed  a 
vertical  boiler,  which  supplies  steam  to  the  heating  coil,  and 
an  electrically-driven  rotary  oil  pump  delivers  oil  from  the 
tank  through  about  900  feet  of  G-inch  line  to  an  auxiliary  tank 
buried  underground  at  the  power  house. 

I'he  plant  was  erected  in  a  comparatively  short  space  of 
time,  as  the  company  did  not  proceed  with  the  construction 
until  June,  1916.  The  design  of  the  plant  was  under  the 
direction  of  Mr.  F.  M.  Sylvester,  vice-president  and  mana.ging 
director  of  the  Granby  Consolidated  Mining,  Smelting,  and 
Power  Company,  and  the  work  has  been  carried  out  by  the 
Taylor  Engineering  Company,  consulting  construction  engi- 
neers, Vancouver,  B.C. 


The  Evolution  of  the  Electrical  Process  of 

Manufacturing  Steel  (Concluded) 


By  Mr.  Geo.  M.  Berry 

Part  III.— Considerations  as  to  Type 


With  many  of  the  types  of  these  furnaces  now  in  use 
there  has  been,  as  we  have  seen,  the  efifort  to  introduce  heat 
directly  into  the  metal  of  the  bath  by  passing  the  current 
directly  through  it.  At  lirst  thought  this  would  seem  to  be  a 
good  thing,  and  the  arrangement  whereby  heat  can  be  intro- 
duced in  the  bath  with  control  as  to  its  intensity  from  below,  ■ 
as  well  as  from  the  top,  would  certainly  seem  to  have  advan- 
tages in  the  early  stages  of  the  heat  in  helping  to  bring  the 
l)ath  up  to  reaction  temperature,  and  especially  in  lessening 
the  time  in  cold  melting. 

The  time  when  we  looked  upon  the  current  of  electricity 
itself  as  having  any  virtue  in  the  refining  process  is,  I  think 
it  is  safe  to  say,  passed.  In  addition  to  the  added  heating 
effect  of  the  current  passing  from  the  bottom  through  the 
bath,  one  of  the  strong  points  of  consideration  is  the  circula- 
lation  effect  which  is  given  to  the  metal. 

While  it  is  true  that,  so  far  as  the  author  of  this  paper 
Icnows.  there  has  been  no  thoroughly  exhaustive  investigation 
(jf  this  point,  yet  we  do  know  that  l)eyon(l  a  certain  i)oint  the 
less  agitation  there  is  in  the  bath  the  better  will  be  the  pro- 
duct. The  more  violent  the  agitation  in  the  finishing  of  the 
lieat  the  less  the  tendency  toward  quietude  of  the  metal  in 
the  moulds.  This  may  De  due  to  the  presence  of  oxygen, 
nitrogen,  or  other  elements,  occluded  cr  otherwise. 

Aside  from  the  killing  or  quieting  effect  on  the  steel — 
the  elimination  of  gaseous  content  in  which  the  time  element 
plays  so  Important  a  part — the  work  of  refining  is  done  by  • 
the  slag  in  the  plane  of  contact  of  the  steel  and  the  slag. 

Parenthetically,  let  me  say  that  from  a  metallurgical  point 
of  view,  probably  the  strongest  objection  to  the  pure  induc- 
tion furnace  type  is  that  the  heat  is  all  applied  to  the  metal, 
and  that  there  is  a  relatively  small  amount  of  surface  of  the 
metal  in  contact  with  a  relatively  cold  slag  which,  at  its  low 
temperature,  is  impotent  to  perform  the  necessary  reactions 
of  inirification. 

I'Voni  our  general  understanding  of  the  purifying  rcac- 
licins  il  is  true  that  llicy  lake  place  more  rapidly  and  more 
coniplelcdy  at  the  higher  ranges  of  temi)erature  obtainable  in 
the  slag  rather  than  in  the  lower.  Therefore,  it  would  seem 
that  by  utilizaticjn  of  a.  refining  process,  like  the  Ileroult,  by 

•I'rom  address  presented  in  connection  witli  P.l'.K.  Iiydro-clectrii;  c.xliihif 
lifM  iinrkT  .-luspiccs  .Artluir  I).  LilHc  Iviinitcd,  at  Montreal. 


which  we  can  impart  an  intense  heat  under  definite  control 
to  the  zone  of  reaction,  namely,  the  slag,  and  can  make  this 
heat  intense  enough  to  cause  sufficient  motion  to  the  bath  to 
produce  homogeneous  diffusion  of  the  metal,  bringing  all 
parts  of  it  in  turn  into  intimate  contact  with  the  slag,  at  the 
same  time  avoiding  the  violent  and  undue  motion  of  the 
metal  (such  as  is  caused  by  the  arc  through  the  metal)  we 
vvill  have  arrived  at  an  almost  ideal  condition  in  the  applica- 
tion of  the  heating  energy. 

We  may  find  a  rough  sort  of  parallelism  in  this  consid- 
eration by  likening  the  violent  action  of  the  current  through 
the  metal  and  the  slag  to  the  blowing  of  the  air  up  through 
the  charge  in  the  Bessemer  converter  and  by  likening  the  hot 
blanket  slag  of  the  open  hearth  to  the  slag'-arc-resistance  of 
electric  furnaces  of  this  type. 

It  is  not  the  author's  purpose  to  in  any  way  derogate  any 
of  the  furnaces  which  are  developed  and  are  doing  good 
work,  yet  he  begs  to  call  attention  to  these  considerations 
and  to  suggest  that  the  weight  of  evidence  from  the  point  of 
view  of  commercial  adoption  and  practical  attainment  is 
very  heavily  in  favor  of  furnaces  of  this  type.  More  than 
half  of  the  world's  installations  are,  as  we  shall  see,  of  the 
leading  furnace  of  this  type — the  Heroult. 

The  Second  Cycle  in  the  Electric  Furnace  Era 

We  have  pointed  out  that  the  new  era  in  steel  making — ■ 
that  of  the  electric  furnace — began  about  with  the  twentieth 
century.  We  have  now,  at  the  close  of  fifteen  short  years, 
already  come  to  the  second  cycle  of  development,  if  I  may 
use  the  somewhat  paradoxical  terminology  of  a  cycle  within 
an  era. 

This  grows  out  of  a  peculiar  situation.  All  the  countries 
at  war  have  baen  obliged  to  produce  under  the  highest  pos- 
sible pressure  the  maximum  amounts  of  iron  and  steel  to  be 
used  for  war  purposes  that  their  conditions  will  permit,  the 
larger  part  of  such  production  being  for  the  better  grades  of 
steel. 

We  can,  perhaps,  best  undcr.stand  this  .situation,  which 
is  the  turning  point  into  the  second  cycle  of  electric  steel  or 
its  period  of  general  commercial  adoption  by  taking  a  very 
brief  survey  of  the  steel  trades  condition  during  the  past 
year  and  a  half.  The  mills  of  this  country  experienced  the 
ciiiidilinn  of  ]iassing  from  operation  at  about  :'.5  per  cent,  of 
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capacity  to  operation  under  demands,  for  many  lines,  greater 
than  ever  experienced  before  in  the  history  of  the  industry. 

Parenthetically,  it  is  worth  while  to  note  the  source  ol 
-the  demand  in  the  United  States.  The  idea  has  been,  per- 
haps, generally  prevalent  that  this  is  due  to  war  orders,  and 
this  is  in  a  measure  true  l)ecause  of  stimulation  by  orders 
for  some  ,i(),000  freight  cars,  of  which  upwards  of  20,000  went 
to  the  l'"rench  and  Russian  Government;  stimulation  Ijy 
orders  for  automobiles  and  motor  trucks,   and  for  shells, 

'shrapnel  and  shrapnel  cases  for  our  allies.  This  condition 
was  most  noticeable  during  the  second  quarter  of  1915,  be- 
cause war  orders  constituted  then  a  larger  percentage  of  the 
total  than  they  have  since. 

It  must  be  borne  in  mind  that  for  many  of  the  articles 
for  which  we  have  had  excessively  increased  demand  there 
has  been  a  compensating  falling  off  with  others.  Taking  as 
illustration  a  few  at  random,  as  pointed  out  by  some  of  the 
trade  papers,  and  comparing  the  export  figures  of  the  first 
nine  months  of  1913  with  the  first  nine  months  of  1915  (at 
the  time  of  writing  this  I  did  not  happen  to  have  available 
figures  for  the  full  year).  We  have  agricultural  implements, 
taken  largely  to  Europe,  decrease  from  $37,622,594  to 
$10,371,379,  while  breadstuffs  show  increase  from  $166,848,007 
to  $423,360,973;  wheelbarrows,  push-carts,  etc.,  decrease  from 
$598,648  to  $333,391;  the  number  of  motorcycles  increased 
from  3,459  to  11,859;  wagons  decreased  front  16,980  to  5,949; 
motor  trucks  increased  from  778  to  17,369;  carriages  decreased 
from  13,458  to  1,139;  passenger  automobiles  increased  from 
30,175  to  31,036;   cash   registers   decreased  from  33,064  to 

'  11,920;  horseshoes  increased  from  950  tons  to  14,000  tons; 
printing  presses  decreased  from  $3,03t,774  to  $1,065,539;  metal 
working  machinery  increased  from  $11,980,778  to  $30,844,199; 
steel  bars  (used  in  manufacture  of  shells)  increased  from 
164,000  tons  to  300,000  tons;  structural  iron  and  steel  de- 
creased from  309,000  tons  to  169,000  tons. 

Normal  Growth 

Further,  a  review  of  the  production  of  iron  and  steel  in 
this  country  will  show  that  for  several  decades  the  produc- 
tion of  iron  is  doubled  about  every  ten  years.  Taking,  there- 
fore, the  year  1907,  with  a  production  of  pig  iron  of  37,000,000 
tons,  as  compared  with  1915,  with  a  production  of  about 
38,000,000  tons,  a  considerably  smaller  increase  is  found  than 
would  be  expected,  so  that  the  present  demand,  which  he- 
quires  more  than  the  present  capacity,  may  not  be  an  abnor- 
mal one,  but  rather  the  result  of  a  normal  growth. 

In  addition  to  this,  the  fine  steeLindustry  in  the  United 
States  has  been,  since  the  last  of  1914,  confronted  with  an 
unprecedented  demand  from  two  causes.  One  may  be  said  to 
be  a  part' of  the  natural  normal  growth,  and  grows  out  of  the 
enormous  increase  in  the  use  of  the  automobile,  which  could 
not  exist  as  it  is  to-day  except  for  the  alloy  steels  which  go 
into  its  vital  parts.  The  bulk  of  this  tonnage  goes  into  uses 
other  than  for  war  purposes.  The  second  cause  of  this  ab- 
normal demand  for  fine  steel  is  the  practically  complete  eli- 
mination of  imported  tool  steels  from  the  countries  which, 
before  the  war,  supplied,  in  the  practical  absence  of  protective 
tarifif,  so  much  of  the  tool  steel  consumed  in  the  United 
States.  We  at  once  now  have  a  cumulative  shortage,  for  we 
not  only  have  to  meet  our  requirements  of  yesterday,  but  to 
this  we  have  added  the  demand  from  our  normal  growth,  and 
to  this  the  further  added  demand  from  the  absence  of  our 
normal  importation.  Under  these  conditions  we  would 
undoubtedly  crowd  our  crucible  melting  installations  to  their 
full  capacity  and  make  new  crucible  melting  installations,  but, 
alas!  where  are  our  materials?  Our  pots  are  made  of  graphite 
and  clay.  Our  graphites  come  from  India  and  our  clays  from 
Germany.  England  is  not  disposed  to  permit  the  importation 
of  graphite,  and  Germany  cannot  let  us  have  any  clay.  True, 
we  have  a  considerable  variety  of  graphites  from  Alabama, 
New  York,   Pennsylvania,  and  Georgia,   and  some   of  the 


other  states,  from  Canada,  and  Mexico.  We  ha\e  als(j  a  large 
amount  of  manufactured  graphite.  Ui  the  clay,  too,  we  have 
numerous  varieties  from  various  locations,  ^liut  with  neither 
these  graphites  nor  clays  have  the  crucil)le  manufacturers 
l)een  able  as  yet  to  make  pots  that  are  at  all  comparable  with 
those  made  from  the  usual  peace-time  sources.  Neither  are 
they  able  to  make  anything  like  a  sufiicient  quantity,  such  as 
they  are,  to  keep  the  crucible  furnace  capacity  of  yesterday 
in  operation  at  this  time.  In  many  cases  the  pots  have  been 
so  poor  and  tlie  cost  price  so  high  that  the  iiielling  cost  lor 
pit  alone  has  been  as  liigii  as  4c  or  5c  a  i^ound. 

The  result  of  all  this  is  to  bring  us,  as  I  ha\  e  said,  at  the 
close  of  only  fifteen  years,  into  'the  second  distinct  period  of 
the  use  of  electricity  in  this  field,  and  there  has  been,  through 
the  past  two  years,  and  is  at  the  present  time,  a  wild  rush  for 
electric  furnaces. 

A  good  deal  of  this  is  legitimate  replacement  of  crucible 
tonnage.  Many,  however,  have  bought  electric  furnaces  ap- 
parently with  the  idea  that  all  tliat  is  necessary  to  connect  up 
and  turn  on  the  "juice,"  just  as  one  would  an  electric  toaster 
or  vacuum  cleaner.  This,  as  we  know,  is  far  from  the  fact. 
This  condition  may,  to  a  certain  limited  extent,  be  due  to  the 
propaganda  of  electric  power  companies  seeking  market  for 
their  power. 

The  rush  for  electric  furnaces  seems  to  be  very  generally 
in  the  air  and  the  present  danger,  as  I  see  it,  is  that  the  i)en- 
dulum  will  swing  too  far  and  electric  steel  fall  into  a  certain 
sort  of  ill-repute,  due  to  the  country  being  deluged  with  a 
mass  of  electric  product,  made  under  conditions  where  the 
skill  and  traditions  of  fine  steel-making,  or  steel-making  of 
any  kind,  do  not  attain. 

If  there  are  failures  in  some  particular  installations  it  will 
be  for  just  the  exact  opposite  of  the  reasons  which  have  been 
stated  as  making  possible  in  so  short  a  time  the  tremendous 
advance  in  the  development  of  the  Heroult  process.  It  will 
be  because  of  making  the  attempt  to  make  steel  and  particu- 
larly fine  steels  by  men  inexperienced  in  the  art  and  un- 
trained to  the  exacting  requirements  of- producing  high-grade 
product. 

I  have,  however,  great  faith  in  the  ingenuity,  versatility, 
and  capability  of  the  men  of  to-day  who  are  engaged  in  tech- 
nical manufacturing  problems  in  our  own  and  in  other  coun- 
tries. There  can  be  no  doubt  that  there  will  ultimately  be 
maintained  with  electric  steel  in  the  future,  as  exists  to-day,  a 
standard  of  quality  for  the  various  demands  of  service  unex- 
celled, if  indeed  equalled,  by  any  other  protess. 

We  may  state  the  development  thus  far  as  being  such 
that  we  can  make  at  will  as  pure  iron  as  is  desired  and  can 
then  add  to  it  whatever  metals  arc  desired  as  alloys  in  the 
finished  product.  Or.  to  state  it  another  way.  we  are  able  to 
produce  in  the  electric  furnace  any  steel  that  we  have  ever 
been  able  to  produce  in  the  crucible  (or  by  any  other  pfocess), 
and  many  that,  even  under  normal  conditions,  could  not  be 
produced  profitably  or  as  uniformly  in  the  crucible  at  all, 
such  as  the  low  carbon  alloy  steels. 

The  problems  now  are  rather  those  of  working  our  gen- 
eral, and  even  yet  rather  crude,  knowledge  to  more  efficient 
practice.  Some  of  these  problems  are  in  the  utilization  of  our 
electrical  energy,  the  development  of  refractories,  and  the 
relation  of  fluxes  and  temperatures  to  reactions  and  melting 
losses.  In  these  and  many  other  problems  the  call  is  for 
painstaking  and  thorough  investigation  and  study  of  the  de- 
tails of  these  things  which  in  the  future  may  open  up  even 
more  wonderful  possiftilities  than  tliose  already  attained. 


Don't  forget  the  C.E.A.  Convention  —  Mont- 
treal,  Ritz  Carlton,  June  7  and  8. 
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The  Water  Powers  on  Western  Rivers 

Data  Obtained  by  Commission  of  Conservation  Show  Power  Possibilities 
of  the  Hayes  and  Saslcatchewan  Rivers 


Hayes  River 

The  Hayes  River  drains  an  area  cast  of  the  Nelson 
River  and  empties  into  the  Hudson  Bay  a  few  miles  from 
the  mouth  of  the  Nelson. 

The  discharge  of  the  Hayes  River,  metered  on  August 
5,  1913,  at  a  point  four  miles  below  "The  Rock,"  was  3,S65 
cubic  feet  per  second.  The  width  at  this  point  was  353  feet, 
the  maximum  depth ,  seven  feet,  and  the  greatest  mean  ve- 
locity in  any  one  section  3.45  feet  per  second. 

"The  Rock"  is  the  lowest  portage  on  the  river,  and 
between  it  and  Swampy  Lake,  35  miles  upstream,  the  des- 
cent occurs  in  short  rapids;  these  are  not  very  steep  but 
the  current  between  them  is  strong. 

The  available  theoretical  horse-power  given  for  two  of 
the  largest  falls  on  this  river  is  C,350  each  under  a  head  of 
35  ft.  There  are  numerous  other  falls  estimated  at  1,500  h.p. 
and  smaller. 

Saskatchewan  River 

'J"hc  North  Saskatchewan  and  South  Sa.skatchcwan  rivers, 
uniting  at  the  forks,  form  the  Saskatchewan  River,  which 
after  traversing  part  of  the  province  of  Saskatchewan  and 
Manitoba,  empties  into  the  north-western  part  of  Lake 
Winnipeg. 

On  the  main  Saskatchewan  River  between  Cedar  Lake  , 
(Manitoba)  and  Lake  Winnipeg,  Grand  Rapid  occurs  in  a 
large  bend  where  the  river  is  about  1,300  feet  wide.  It  af- 
fords good  conditions  for  a  development  with  a  head  of  80 
feet.  The  estimated  capacity  is  41,000  h.p.  Between  the  Red 
Rock  and  Grand  Rapids,  the  river  is  from  600  to  900  feet 
wide.  At  two  other  points  in  this  district  estimated  powers 
of  7,700  h.p.  are  listed.  Four  other  faills  situated  on  the 
main  river  in  the  province  of  Saskatchewan  are  rated  re- 
spectively 10,000,  9,500,  3,700  and  1,900  h.p. 

The  main  river,  as  already  noted,  is  formed  by  the  junc- 
tion of  the  North  Saskatchewan  and  South  Saskatchewan, 
some  30  miles  east  of  Prince  Albert,  Sask.  In  the  immediate 
vicinity  of  the  junction  point  there  are  four  possible  power 
sites  on  the  north  branch, rated  approximately  at  low  water 
capacity  of  3,000,  3,000,  3,000  and  3,000  h.p.  The  only  other 
waterfall  of  any  considerable  importance  on  tliis  river  in 
the  province  of  Saskatchewan  is  on  the  south  branch,  some 
15  miles  north  from  Saskatoon,  where  a  15-foot  head  is 
available  and  a  minimum  of  1,700  h.p.  Some  time  ago  con- 
siderable work  was  done  on  the  construction  of  a  dam  for 
the  development  of  this  power  for  the  city  of  Saskatoon, 
but  the  work  is  at  least  temporarily  abandoned. 

The  north  branch  of  the  Saskatchewan  River  rises  in 
the  Rocky  Mountains  and  traverses  from  west  to  east,  there- 
fore, the  whole  of  the  province  of  Alberta.  There  are  a 
number  of  possible  power  sites,  most  of  which  are  small. 
The  largest  is  that  known  as  Rocky  Rapid,  some  75  miles 
west  of  Edmonton,  where,  with  regulated  river  flow,  it  is 
calculated  38,000  h.p.  could  be  developed.  This  is' much  the 
largest  power  on  this  river  in  the  province,  though  three 
others  arc  rated  in  the  neighborhood  8!  1,000  h.p.  minimum 
natural  flow. 

The  south  branch  of  ilic  Saskatchewan  rises  in  the  ex- 
treme southern  part  of  ihe  province  of  Alberta  and  is  aug- 
mented by  a  number  of  tributaries— the  Red  Deer,  the  feow. 
Belly,  St.  Mary  and  others..  On  the  Belly  Kivcr  midway 
i)elwccn  M.iclcod  aii.l  I  ,clhl)ri(l-c,  (here  is  an  estinialed  power 


of  1,300  h.p.  On  the  South  Fork  River,  near  the  West 
Kootenay  Pass,  there  are  three  powers  estimated  at  less 
than  1,000  h.p.  each,  minimum  flow.  On  the  Crow's  Nest 
branch,  there  is  a  possible  head  of  40  ft.  and  a  minimum 
development  of  300  h.p.  On  the  St.  Mary  River  and  other 
small  creeks  and  rivers  immediately  north  of  the  boundary 
line  there  arc  a  number  of  comparatively  high  falls  of  very 
small  capacity.  One  on  the  St.  Mary  is  rated  at  384  ft.  head, 
with  3,400  h.p.  minimum.  Another  on  Tib  Creek  has  a  fall 
of  349;  another  on  Oil  Creek  has  a  fall  of  350  ft.,  but  the 
minimum  development  is  only  393  h.p.  Other  small  falls  in 
the  district  are  158  ft.,  137  ft.,  and  50  ft.  high,  respectively. 
On  the  Bow  River  tribivtary  of  the  South  Saskatchewan,  there 
are  a  number  of  falls  of  considerable  size,  varying  in  head 
from  13  to  70  ft.  At  Bassano  there  is  a  drop  of  38  ft.;  at  the 
city  of  Calgary,  a  fall  of  13  ft.;  at  Radnor,  a  fall  of  44  ft. 
and  a  minimum  of  3,500  h.p.;  Ghost  Fall  has  a  head  of  50  ft. 
and  a  minimum  of  4,000  h.p.;  Mission,  a,  fall  of  47  ft.  and  a 
minimum  of  3,200  h.p.;  Bow  Fort,  a  fall  of  06  ft.  and  a  pos- 
sible regulated  development  of  11,340  h.p.  Horseshoe  Fall 
lias  a  drop  of  70  ft.  and  a  regulated  capacity  of  11,910  h.p.  At 
this  point  the  Calgary  Power  Co.  has  installed  a  capacity  of 
19,500  h.p.  At  Kananaslfis  Falls  the  Calgary  Power  Co.  has 
13,000  h.p.  installed.  At  Banff  there  is  a  64-foot  head  and  a 
minimum  development  of  1,500  h.p.  On  the  Elbow  River  there 
is  a  head  of  235  ft.  and  a  minimum  development  of  4,500  h.p. 
possible.  On  the  Kananaskis  River  there  is  a  series  of  falls, 
70,  70  and  45  ft.  On  the  Cascade  River,  a  64-foot  head  with 
a  calculated  regulated  capacity  of  1,450  h.p.  On  the  Spray 
River  a  fall  of  50  ft.  is  available.  On  Lake  Louise  there  is'; 
already  a  small  C.,P.  R.  plant  in  operation,  generating  about 
130  h.p. 

It  will  thus  be  seen  that  though  the  River  Saskatchewan' 
and  its  tributaries  traverse  three  provinces,  there  is  prob-  _ 
ably  little  in  excess  of  300,000  h.p.  natural  minimum  capacity 
in  its  many  water-falls.  The  chief  characteristic  of  the- 
rivers  that  rise  in  the  Rockies,  is  the  extreme  variation  be- 
tween maximum  and  minimum  discharge— sometimes  as  great: 
as  300  to  1 — and  the  sudden  rises  that  occur  in  these  streams.. 
The  North  Saskatchewan  and  South  Saskatchewan  receive 
the  greater  portion  of  their  flow  from  the  mountains  and  are 
afifected  by  extremes  of  temperature  in  the  high  altitudes. 
In  these  rivers  and  in  the  main  Saskatchewan  the  discharge 
varies  greatly  during  the  year;  high  water  and  floods,  due 
to  warm  rains  and  hot  weather  in  the  mountains,  usually 
occur  during  July  and  August,  while  the  low  flow  occurs 
during  February  and  March.  This  also  applies  to  their 
mountain  tributaries  and  consideration  of  this  is  a  factor  • 
of  vital  importance  in  designing  hydro-electric  developments 
on  these  streams.  At  The  Pas  the  range  between  these  two 
periods  is  ordinarily  some  15  feet,  which,  at  Grand  Rapid,  is 
gradually  lessened,  to  from  four  to  five  feet,  with  an  extreme 
of  some  six  feet.  During  the  spring  break-up,  the  field  ice 
of  Lake  Winnipeg  occasionally  becomes  jammed  at  the 
mouth  of  the  river,  damming  the  outlet  and  causing  rise  at 
the  lake  of  from  12  to  15  feet. 

It  is  thus  exceedingly  difficult  to  form  an  estimate  of 
any  of  the  powers  on  this  river.  Under  regulated  flow  pos- 
siidy  a  million  horse  power  or  more  is  available.  It  would 
appear,  however,  that  the  development  of  the  waterfalls  must 
wait  a  general  scheme  of  regulation  which  would  be  far  too 
expensive  for  any  singli'  municipality  to  undertake. 
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Some  Dangers  of  Selling  Cooking  Appliances 
at  Low  Prices 

By  J.  E.  Bullard 

In  a  rfcenl  issue  of  the  National  Electrical  Contractor, 
Mr.  J.  E.  Bullard  advances  a  number  of  good  arguments  in 
favor  of  maintaining  prices  on  electrical  appliances.  Chief  of 
these  reasons,  perhaps,  is  that  it  means  a  certain  guarantee  of 
co-operation  between  the  manufacturer,  the  jobber,  the 
dealer  and  contractor,  owing  to  the  fact  that  each  party  to  the 
agreement  is  making  a  fair  profit.  This  co-operation  is  neces- 
sary to  ensure  a  continuation  of  the  popularity  and  continu- 
ally increasing  demand  for  electrical  appliances.  This  and 
other  arguments  are  elaborated  in  the  following  extracts 
taken  from  Mr.  Bullard's  paper: 

The  statement  has  been  made  that  electric  cooking  ap- 
pliances should  be  sold  at  low  prices  by  central  stations,  jusL 
as  gas  cooking  appliances  have  been  sold  at  very  low  prices 
by  gas  companies..  The  reasoning  that  gives  rise  to  this 
statement  is  based  upon  the  theory  that  all  you  have  to  do  :o 
persuade  people  to  cook  with  electricity  is  to  install  the  elec- 
tric appliances  in  the  kitchens.  Many  very  grave  dangers 
lurk  in  this  theory.  I  will  deal  with  only  four  of  them  here. 
These  four  are  the  following: 

1.  The  danger  of  seriously  limiting  the  distribution  of 
the  manufacturers. 

2.  The  danger  of  alienating  the  contractors  and  the  deal- 
ers. 

3 .  The  danger  of  lowering  the  grade  of  salesmanship 
displayed  in  selling  this  form  of  service  to  such  an  extent 
that  its  efficiency  is  seriously  crippled. 

4.  The  danger  of  giving  the  public  an  exaggerated  idea 
of  the  prohts  on  the  sale  of  electric  current. 

What  1  am  about  to  say  in  regard  to  these  dangers  is 
not  theoretical.  It  is  based  upon  twenty-five  years  of  actual 
selling  experience.  Fifteen  of  these  years  were  spent  in  com- 
petitive fields.  Ten  of  them  have  been  spent  in  the  public 
utility  field.  Five  of  the  ten  were  spent  in  selling  all  kinds  of 
electric  service  and  five  in  selling  all  kinds  of  gas  service.  1 
have  made  some  experiments  with  selling  prices  and  have 
analyzed  the  results  of  many  selling  methods. 

Limiting  Distribution 

We  will  consider  the  danger  of  seriously  limiting  the  dis- 
tribution of  the  manufacturer.  At  the  present  time  in  the 
electrical  industry  the  manufacturers  are  spending  immense 
sums  in  national  publicity.  This  is  rapidly  educating  the 
public  to  tlie  value  of  electric  service.  This  publicity  work  is 
possible  only  because  of  the  wide  distribution  that  these 
manufacturers  have.  They  do  not  rely  solely  upoii  central 
.stations.  Their  goods  are  finmd  on  sale  liy  electrical  con- 
tractors ov-er  the  ciUire  United  States.  This  wide  distribu- 
tion tends  to  educate  the  public  and  to  make  it  feel  that  ilie 
electric  business  is  not  such  a  muno])olistic  bu.siiiess  as  the 
gas  business.    Every  person  who  says  a  good  word  f(^r  elec- 


tric appliances  helps  sell  electric  current.  Only  so  long  as 
the  distribution  of  the  manufacturers  is  very  thorough,  how- 
ever, can  we  hope  to  have  many  people  praising  these  ap- 
pliances. 

Putting  the  case  in  a  few  words:  If  central  stations  begin 
selling  electric  cooking  appliances  at  low  prices,  there  is  every 
reason  to  fear  that  the  distribution  of  the  appliance  manufac- 
turers will  soon  be  so  greatly  reduced  that  they  can  no  longer 
afford  to  do  national  advertising,  and  the  reduced  number  of 
people  -to  whose  interest  it  will  be  to  praise  electrical  appli- 
ances will  more  than  offset  the  slightly  larger  number  of 
appliances  that  the  electric  companies  themselves  may  be 
able  to  sell. 

Alienating  Contractors  and  Dealers 

The  second  danger  to  be  considered  is  the  one  of  alienat- 
ing the  contractors  and  dealers  if  central  stations  begin  sell- 
ing electric  appliances  at  cost  or  less.  Gas  men  often  com- 
plain that  in  the  electric  business  every  one  is  boosting  for 
electricity.  The  contractors,  the  dealers,  and  the  architect  all 
seem  to  be  in  league  with  the  electric  light  company.  In  the 
gas  business,  on  the  other  hand,  the  plumber  seems  as  likely 
to  suggest  electricity  as  he  is  to  suggest  gas,  while  the  dealer 
is  pretty  sure  to  try  to  sell  a  coal  range  rather  than  a  gas 
range.  The  most  that  can  be  expected  of  the  dealer  is  that 
he  will  compromise  by  selling  a  combination  coal  and  gas 
range. 

The  reason  for  this  difference  in  conditions  is  easy  to  see. 
Up  to  the  present  it  has  been  to  the  interest  of  the  contrac- 
tors and  the  dealers  to  boost  electricity.  The  contractor  has 
been  able  to  make  a  profit  on  all  the  appliances  he  can  sell  as 
well  as  on  the  electric  wiring.  In  the  gas  business  about  all 
tlie  plumber  can  make  a  profit  on  is  the  piping  and  sometimes 
the  gas  company  will  contract  to  do  this  for  less  than  he  can 
do  it  at  a  real  profit.  The  result  is  that  he  has  as  little  to  do 
with  the  gas  business  as  he  can.  When  anyone  asks  his  ad- 
vice he  is  far  too  prone  to  speak  in  anything  but  compliment- 
ary terms  of  the  gas  company. 

The  phenomenal  success  of  the  electric  business  has  been 
due  in  a  marked  degree  to  the  hearty,  healthy  co-operation 
that  exists  between  the  contractors,  the  dealers,  and  the  elec- 
tric light  companies.  It  is  so  valuable  that  the  industry  can- 
not afford  to  lose  it.  Selling  cooking  appliances  for  low 
prices  is  likely  to  be  done  without  first  consulting  the  con- 
tractors and  the  dealers  and  to  be  followed  by  the  sale  of 
other  appliances  at  too  small  a  margin  of  profit  to  allow  the 
dealers  and  contractors  to  handle  them.  The  result  will  be 
that  dealers  and  contractors  can  no  longer  afford  to  sell  them, 
and,  therefore,  will  recommend  something  else  that  gives 
them  a  living  profit  when  electrical  appliances  are  called  for. 

Lowering  Quality  of  Salesmanship 

The  lln'rd  danger  and  possibly  the  greatest  one  of  all 
lies  in  lowering  the  quality  of  salesmanship  employed  in  sell- 
ing ap|)liances  to  a  disastrous  degree.  The  idea  of  selling 
appliances  at  a  low  price  is  based  upon  the  (lieory  lita!  i)rice 
ahjue  will  scU  goods.    'I'be  mail  wlio  carries  oiil  Ibis  idea  will 
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accordingly  say:  "Why  should  high-grade  salesmen  and  ad- 
vertising men  be  employed?  Just  announce  to  the  people 
how  cheap  the  appliances  are  sold  and  they  will  buy  them. 
No  salesmen  are  required.  Ordinary  order-takers  will  do 
just  as  well."  Of  course,  one  experienced  in  selling  realizes 
how  ridiculous  this  reasoning  is. 

At  one  time  I  had  the  privilege  of  comparing  two  dis- 
tricts that  had  been  opened  up  for  a  new  gas  company.  One 
district  had  been  opened  on  the  low-price  theory;  the  other 
on  the  high-grade  salesmanship  theory.  In  the  low-price  dis- 
trict there  were  more  complaints  and  a  smaller  average 
monthly  consumption  than  in  the  other  district.  A  demon- 
strator made  a  house-to-house  survey  of  each  district.  In. 
the  first  she  found  very  few  satisfied  consumers.  In  the 
second,  where  only  high-grade  salesmen  had  been  employed 
and  higher  prices  secured,  she  found  very  few  dissatisfied 
consumers.  ,  This  clearly  demonstrated  the  fact  that  it  paid 
better  to  employ  high-grade  salesmen  and  sell  the  appliances 
at  a  profit  than  to  employ  low-grade  salesmen  and  sell  the 
api)liances  at  less  than  cost. 

The  fact  has  been  pretty  thoroughly  demonstrated  lliat 
just  as  many,  if  not  more,  appliances  can  be  sold  at  a  profit 
by  employing  highgrade  salesmen  as  can  be  sold  at  less  than 
cost  with  low-grade  salesmen.  Where  high-grade  salesmen 
are  employed  the  consumers  are  pretty  sure  to  be  satished. 
The  salesman  must  actually  sell  the  idea  of  electric  cooking 
in  order  to  persuade  the  consumer  to  pay  the  high  price  for 
the  appliance.  If  the  price  of  the  appliance  is  low  enougli, 
the  consumer  may  buy  it  because  she  thinks  she  is  getting  a 
bargain  and  with  the  idea  that  she  will  use  it  for  emergen- 
cies. Nothing,  therefore,  is  really  gained  by  selling  appli- 
ances at  low  prices  except  a  number  of  small  consumers, 
which,  under  a  system  of  liigher  grade  salesmen,  would  have 
been  large,  or  at  least  larger,  consumers. 

Sell  Electricity — Appliances  Sell  Themselves 

In  selling  electric  cooking  service  it  must  always  be 
borne  in  mind  that  it  is  electricity  that  is  really  being  sold 
rather  than  appliances.  Unless  the  idea  of  cooking  with  elec- 
tricity is  sold,  the  consumer  will  not  use  much  current  for 
cooking,  regardless  of  how  cheap  the  appliances  are  sold.  If 
the  consumer  is  thoroughly  sold  on  the  electric  cooking  idea 
she  will,  sooner  or  later,  purchase  the  appliances  required  to 
cook  that  way,  no  matter  how  high  the  price  at  whicli  they 
are  sold.  It,  then,  is  not  the  appliances  that  must  be  sold. 
They  will  sell  themselves  if  the  cooking  idea  is  sold.  Simply 
reducing  the  price  of  the  appliances  and  installing  a  large 
number  of  them  deceives  the  central  station  because  so  many 
are  placed  upon  the  lines  before  the  consumers  are  convinced 
that  there  are  many  advantages  to  electric  cooking.  Before 
these  people  will  cook  very  extensively  with  electricity  it 
will  be  necessary  to  convince  them  of  the  many  great  advan- 
tages connected  with  this  new  method,  and  it  may  be  harder 
to  do  so  after  the  appliance  is  installed  than  before. 

High-grade  salesmanship  is  required  to  sell  the  cooking- 
idea.  Low-grade  men  can  sell  appliances  at  less  than  cost. 
The  aim  of  the  central  station,  however,  is  to  sell  current.  If 
It  reduces  the  selling  price  of  the  appliances  on  the  theory 
that  all  that  is  necessary  is  to  install  these  appliances  in  order 
to  get  the  people  to  use  current,  it  is  pretty  sure  to  reduce 
the  grades  of  salesmanship  employed  at  the  same  time.  The 
result  will  be  that  only  the  cheapest  ranges  handled  by  the 
company  will  be  sold  and  the  consumer  begins  the  use  of 
electric  current  for  cooking  purposes  with  the  idea  that  jt  is 
very  expensive  and  should  be,  used  only  as  an  auxiliary  to  the 
coal  or  the  gas  range. 

Giving  Public  Wrong  Ideas 

The  fourth  and  the  last  point  which  we  are  to  consider 
is  the  danger  of  giving  the  public  an  exaggerated  idea  of  the 
profits  on  selling  electric  current  for  cooking  purposes.  This 


danger  is  more  serious  in  the  electric  business  than  it  has 
been  in  the  gas  business.  At  the  present  time,  as  has  already 
been  stated,  the  electrical  industry  is  extremely  fortunate  in 
liaving  in  existence  a  line  spirit  f)f  co-operation  between  the 
central  station,  the  contractors,  and  the  dealers.  This  spirit 
exists  because  each  of  these  people  is  allowed  to  make  a  legi- 
timate profit  on  all  appliances  sold.  Remove  this  prolit  and 
the  contractors  and  the  dealers  are  forced  to  turn  against  the 
central  station.  One  of  the  results  of  this  action  will  be  the 
installation  of  many  isolated  plants. 

A  study  of  modern  methods  will  very  soon  demonstrate 
that  it  is  not  at  all  necessary  to  sell  electric  appliances  at  low 
prices.  There  is  probably  no  industry  that  is  composed  of 
more  capable  men  than  the  electrical  industry.  This  being 
the  case  it  is  self-evident  that  what  can  be  done  in  any  other 
industry  can  be  done  as  well,  or  even  better,  ip  the  electrical 
industry. 


Electrically  Heated  Japanning  Ovens— Advan- 
tages Over  Gas  or  Other  Heat  Source 

The  recent  extensive  adoption  of  electrically-generated 
heat  for  baking  japans  and  varnishes  and  other  protective 
coatings  has  served  to  focus  the  attention  of  manufacturers 
and  of  central  stations  upon  this  comparatively  new  applica- 
tion of  electrical  energy.  In  Canada,  and  perhaps  more  par- 
ticularly in  Ontario,  the  manufacturers  have  been  recently 
making  numerous  industrial  applications  of  electrically-gener- 
ated heat.  Many  have  been  surprised  to  find  that  it  is  pos- 
sible for  electrically-generated  heat  to  compete  successfully 
with  heat  obtained  by  the  direct  combustion  of  fuel,  and  par- 
ticularly with  heat  derived  from  gas,  which  had  become 
almost  standard  practice  in  these  arts. 

It  is  easy  to  calculate  equivalent  prices  of  gas  and  of  elec- 
trical energy — that  is  prices  which  will 'give  equal  costs  for 
heat  energy.  Thus,  if  it  be  assumed  that,  say,  75  per  cent,  of 
all  the  heat  energy  latent  in  the  gas  can  be  obtained  within 
the  oven,  it  will  be  found  that  about  4, .500  B.t.u.  supplied  in 
gas  is  the  equivalent  of  1  kw.h.  converted  into  heat  within 
the  oven.  With  000  B.t.u.  gas  this  makes  7.5  cu.  ft.  of  gas  the 
effective  thermal  equivalent  of  1  kw.h.  of  electrical  energy. 

On  such  a  basis  electrical  energy  would  have  to  sell  at 
about  .75c  per  kw.h.  to  give  the  same  heating  costs  as  are 
obtainable  with  city  gas  at  $1  per  thousand.    There  are  locali- 


Exterior  view  of  ovens  installed  at  Weston. 

ties  in  which  electrical  energy  is  purchasable  at  such  rates  in 
comparison  with  gas  as  to  make  electrical  heating  show  the 
lower  energy  costs,  but  in  most  large  industrial  centres  this  is 
not  the  case. 

In  the  face  of  such  analyses,  electrically-heated  japanning 
and  similar  ovens  are  being  installed  by  progressive  manu- 
facturers in  locations  in  which  gas  is  procurable  in  quantity 
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for  50c  or  less,  and  in  which  electrical  energy  wholesales  at 
from  0.8  to  1.2  cents  per  kw^h. 

The  reasons  for  such  action  are  well  grounded  and  sound. 
Katlier  curiously,  they  are  of  exactly  the  same  sort  as  those 
which  in  an  earlier  period  of  the  development  of  these  arts 
led  manufacturers  to  adopt  gas  firing  in  preference  to  coal 
or  coke  firin.g. 

If  a  coal-lired  installation  be  assumed  to  have  a  thermal 
efficiency  of  only  .')0  per  cent,  and  a  gas-iired  installation  be 
assumed  to  have  an  efficiency  of  100  per  cent.,  city  gas  would 
have  to  sell  at  about  .09c  to  give  the  same  cost  for  heat 
energy  as  would  lie  obtained  with  coal  at  $2  per  ton.  And 
yet  manufacturers  the  country  over  have  used  gas  firing  for 
years  at  energy  costs  from  five  to  ten  times  those  obtainable 
with  coal  Jiring. 

Obviously,  relative  energy  costs  do  not  tell  the  whole 
story,  and,  e(luiill\'  idivious,  the  ])art  of  the  story  they  do  not 
tell  nuisl  lie  of  cnnsideralile  importance  to  have  justified 
manufacturers  in  using  gas  during  the  past  decade  with  such 
a  weight}  dift'erential  against  it. 

The  cru.x  of  the  whole  matter  lies  in  the  fact  that  the 
the  cost  nf  energy  used  for  heating  in  such  processes  is  negli- 
gibly small  in  ciim])arison  with  all  of  the  other  costs  which 
go  to  make  up  the  total  cost  of  the  product.  In  general,  the 
cost  of  the  japan  or  other  protective  coating  material  ex- 
ceeds the  cost  of  energy  used  for  heating.  Similarly,  the 
labor  item  is  generally  much  higher  than  the  cost  of  energy. 
.Vgain,  the  cost  of  reworking  one  spoiled  piece  is  equal  to 
many  times  the  energy  cost  for  baking  a  number  of  pieces. 

The  cheapest  method  of  heating  is  that  which  reduces  to 
a  minimum  the  total  cost  of  a  satisfactory  product.  If  im- 
proved quality  has  a  money  value  a  selling  value,  or  any 
other  value  it  may  even  make  a  process  sJiowing  a  higher 
total  cost  the  cheapest  in  the  end.      Electrical  heating  in 


Showing  compact  installation  of  heaters. 

japanning  and  similar  industries  has  been  adopted  by  many 
representative  manufacturers  of  products  of  nation-wide  re- 
putation because  they  found  that  it  gives  the  lowest  cost  of 
production  when  all  things  are  considered. 

It  is  interesting  to  note  that  the  use  of  electric  heaters 
for  japanning  and  similar  installations  is  spreading  rapidly, 
despite  the  fact  that  the  manufacturers  of  such  equipments 
have  made  little  efYort  to  sell  them  because  of  the  difficulties 
experience  in-  making  reasonable  deliveries  under  the  abnor- 
mal market  conditions  which  have  existed  for  the  past  year 


or  p.iore.  The  users  themselves  are  calling  for  electric  heat- 
ing; and  this  can  mean  but  one  thing — a  sound  reason  for  its 
existence  and  use. 

In  view  of  all  these  facts  it  is  obvious  that  argument  is 
no  longer  necessary  to  prove  the  economic  feasibility  of  heat- 
ing japanning  and  similar  ovens  electrically  under  proper 
conditions.  The  events  of  the  past  few  years  furnish  ample 
evidence;  the  method  is  here,  and  is  in  use  and  is  giving  eco- 


All  points  of  oven  at  same  temperature. 

nomical  results.  The  advantage  obtainable  with  electric 
heating  in  this  field  are: 

1.  Perfect  heat  Control. 

2.  Great  speed  of  production. 

3.  Very  high  quality. 

4.  Absolute  safety;  and, 

5.  Low  production  cost. 

Electric  heating  units  are  of  comparatively  small  size, 
can  be  placed  in  almost  any  position,  and  can  be  moved  read- 
ily from  one  position  to  another  until  the  most  desirable  loca- 
tion for  each  individual  heater  is  found.  As  one  example  of 
such  flexibility,  consider  the  single-ended,  box  type  of  oven. 
Japanners  have  accepted  as  inevitable  a  higher  temperature 
near  the  ceiling  than  near  the  floor.  With  electric  heating 
units  of  the  proper  sort  it  is  just  as  easy  to  hang  heaters  on 
the  doors  as  it  is  on  the  stationary  walls,  and  it  is  equally 
easy  to  place  them  on  the  floor.  This  makes  it  possible  to 
obtain  practically  uniform  temperature  distribution  through- 
out the  entire  oven,  and  this  leads  to  high  quality  and  hi.gh 
speed.  Again,  assume  a  long,  continuous  type  of  oven,  so 
arranged  that  the  work  is  carried  through  it  on  a  conveyer. 
There  is  some  combination  of  temperature  along  the  run  of 
such  an  oven  which  will  give  the  best  work  in  the  shortest 
tiiue,  and  the  flexibility  of  the  electric  heating  units  adapts 
them  ideally  to  the  determination  and  the  maintenance  of 
such  combinations. 

Electrical  heating  is  by  its  very  nature  capable  of  perfect 
and  certain  control.  Control  in  the  sense  in  which  it  is  here 
used  covers  two  difYerent  functions,  which  may  be  distinguished 
as  graduating  and  as  limiting.  Thus  it  is  possible  to  control 
automatically  the  rate  at  which  the  temperature  increases 
toward  a  maximum,  and  it  is  also  possible  to  limit  very  defin- 
itely the  luaximum  attained.    The  former  sort  of  control  is 
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found  to  be  practically  equal  to  the  latter  in  iiiii)ortancc  wlitn 
maximum  quality  and  speed  are  desired. 

The  perfect  control  possible  with  electric  heating  and  the 
speed  attainable  lead  toward  decreased  cost  of  production, 
both  by  virtue  of  decreased  labor  charges  per  unit  of  produc- 
tion and  decreased  losses  in  spoiled  work.  Mf)reover,  electric 
heating"  lends  itself  very  readily  to  conil)ination  with  various 
automatic  methods  of  handling  material  wliich  tends  still 
further  to  a  reduction  of  labor  charges. 

The  time  will  undoubtedly  come  very  shortly  when  every 
central  station  will  have  identified  witii  its  organization  an 
industrial  heating"  specialist,  as  this  field  is  developing  fast. 

It  would  greatly  facilitate  matters  if  central  stations 
would  exercise  special  care  and  thought  in  furnishing  com- 
plete information  when  a  heating  problem  is  submitted  for 


Automatic  control  in  fool-proof  case. 


consideration.  The  following"  outlines  in  general  the  infor- 
mation required,  in  order  that  a  proposition  may  lie  intelli- 
gently considered,  but  any  other  data  which  may  have  a  bear- 
ing on  the  subject  should  be  included: 

1.  Give  full  description  of  the  work  to  be  done,  whether 
i)aking",  drying,  melting",  evaporating,  tempering,  etc. 

2.  Include,  if  possible,  a  drawing  or  sketch  of  the  oven, 
machine,  kettle,  drum  or  receptacle,  etc.,  in  which  the  heating 
operation  is  carried  on.  This  drawing"  should  show  all  dimen- 
sions, and  there  should  accompany  it  a  description  of  the 
construction  of  the  oven,  machine,  etc.,  the  material  of  which 
the  walls  are  constructed,  thickness,  amount  of  insulation. 
Give  the  weight  of  the  parts  which  are  heated  such  as  kettle 
or  drum  or  where  an  oven  is  being  considered  if  a  truck  con- 
veyor or  rack  is  used,  give  its  weight.  Amount  of  ventilation 
per  hour. 

Describe  fully  the  heat-treating  process  and  the 
method  of  operation,  whether  hand-fed.  automatic,  by  truck, 
or  conveyor,  etc. 

4.  Amount  of  material  put  through  tlie  heat-treating  pro- 
cess per  hour.  If  metal,  the  number  of  pounds;  and  if  metal 
parts,  the  dimensions.  If  liquid,  the  number  of  gallons.  If 
moisture  is  to  be  evaporated,  what  per  cent,  of  the  total 
charge. 

').  Temperature  required  for  the  work  and  time  required 
to  reach  that  temperature  with  present  method  of  heating.  Is 
constant  or  available  temperature  required? 

•6.  Space  available  for  installation  of  electric  heaters. 
This  should  be  indicated  on  the  drawing,  giving  dimensions 
of  the  space. 

7.  Voltage  and  frequency  of  available  service. 

The  illustrations  show  a  battery  of  ovens  recently  in- 


stalled in  the  plant  of  the  Canada  Cycle  &  Motor  Company 
at  Weston,  Ont.,  and  used  for  the  baking  of  enamel  on  bi- 
cycle frames  and  other  bicycle  parts.  The  electrical  equip- 
ment was  built  by  the  Canadian  General  Electric  Company, 
Limited,  and  the  ovens  themselves  by  the  Brantford  Oven 
&  Rack  Company,  Limited.  Operation  of  the  electric  ovens_ 
has  made  an  improvement  in  the  qualit}^  of  the  enamelled 
product  and  increased  production.  It  also  naturally  eliminates 
the  risk  of  gas  explosion  and  fires.  The  largest  electric  oven 
of  the  battery  has  dirnensions  15  ft.  deep  by  7  ft.  8  ins.  wide 
by  7  ft.  high.  The  working  temperature  is  3.50  degs.  F.,  and 
a  bake  is  secured  every  45  minutes. 

In  this  particular  qven  there  are  connected  18  w'all- 
mountcd  heaters,  each  rated  4.1/4.8  kw.,  275/300  volts,  two 
heaters  being  connected  in  series  across  550  volts,  3  phase, 
25  cvcl,e.  The  autfmiatic  control  panels  are  mounted  on  pipe 
supi)orts  at  the  rear  of  the  oven  and  are  equipped  with  a 
revcrs'iig  relay  in  tlie  control  circuit,  which  is  operated  by 
tlic  thermostat  in  the  oven.  Tiius  at  all  times  the  desire! 
temperature  may  be  maintained. 

Heaters 

The  heater ^  supplied  represent  the  latest  product  of  the 
manufacturing  company,  each  unit  consisting  of  a  flat  resist- 
ance ribbon,  wound  on  special  insulating  blocks,  which  are 
."^lotted  and  fitted  over  the  edges  of  a  metal  centre.  The  in- 
sulating materials  are  of  a  very  special  nature  and  will  not 
crack  or  break  even  at  extremely  high  temperatures.  This 
type  of  heater  has  a  high  temperature  range,  some  of  thern 
running  as  high  as  900  degs.  F.  in  the  oven  without  fear  o' 
oxidization. 


Labor  Question  Amicably  Arranged 

The  president  of  the  Toronto  Electrical  Contractors'  As- 
sociation, Mr.  K.  A.  Mclntyre,  announc'es  that  the  association 
has  been  able  to  efifect  an  amicable  settlement  of  the  labor 
situation  which  has  been  absorbing  their  attention  for  some 
time.  The  schedule  ofYered  to  the  union  by  the  association 
was  accepted  in  the  same  friendly  spirit  in  which  it  was 
given.  This  schedule  applies  to  all  union  journeymen,  and 
took  effect  on  Monday,.  May  14.  The  main  features  are  as 
/  follows : 

Men  formerly  getting  less  than  50  cents  an  hour  are  to 
be  advanced  to  50  cents. 

Men  formerly  getting  50  cents  but  in  the  opinion  of  the 
contractors  not  worth  more  than  this  amount  will  remain  at 
50  cents 

Other  men  getting"  50  cents  or  more  will  be  advanced  2]/2 
cents  per  hour  to  a  maximum  of  60  cents. 

Men  formerly  getting  GO  cents  remain  at  that  figure. 

.\n  important  feature  of  the  agreement  is  the  recogni- 
tion, to  some  extent,  of  the  members  that  men  should  be  paid 
according  to  their  worth.  We  are  convinced  that  if  this  idea 
were  to  [)revail  more  generally  benefits  would  accrue  quite 
as  much  to  the  journeyman  as  to  the  master  contractors. 
One  of  the  weaknesses  of  a  common  wage  for  the  members 
of  a  union  is  that  it  destroys  individuality,  initiative,  and 
ambition.  It  is  to  be  hoped  this  arrangement  between  the 
journeymen  and  the  contractors'  association  is  the  first  step 
toward  an  improvement  in  the  old  conditions. 


Electrical  Section  C.  S.  C.  E.,  Manitoba 

The  Electrical  Section  of  the  Manitoba  branch  of  the 
Canadian  Society  of  Civil  Engineers  met  on  May  9  in  the 
University  Building.  Two  interesting  papers  were  presented, 
the  first  by  Mr.  H.  McGonkey,  on  the  Morkrum  telegraph 
equipment;  the  second  by  Mr.  F.  C.  Griflfen,  on  "Efficiency 
Tests  of  a  Hydro-electric  Unit."  Mr.  W.  G.  Chace,  chair- 
man of  the  branch,  presided. 


« 
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What  is  New  in  Electrical  Equipment 


A  Current  Converter  for  Motion  Picture  or  Other  Arc 
Machines 

The  use  of  direct  current  at  the  arc  is  almost  universal. 
There  is  no  objectionable  humming,  the  arc  is  steadier,  the 
light  is  whiter  and  stranger  for  given  current  value,  and  the 
arc  need  be  fed  only  about  one-third  as  often  as  with  alter- 
nating current.  In  localities  where  direct  current  electricity 
is  iiot  available,  theatre  owners,  up  to  the  present  time,  have 
had  to  purchase  a  motor  generator  or  rotary  converter  or  a 
mercury  arc  rectilier.  The  latter  machine  has  not  gained  as 
much  fav.or  as.  it  otherwise  might,  owing  to  the  expense  in- 
volved in  its  upkeep.  The  motor-generator  is  a  good  ma- 
cliine,  needs  little  care,  and  operates  well  up  to  its  full  load 
and  lieyond.  However,  tlie  efficiency  of  th'e  machine  is  quite 
low,  and  the  first  cost  of  tlie  machine  is  high. 

'l"he  Excelsior  l^ieelric  Manufacturing  Company,  To-' 
ronto.  are  putting  a  niaciiine  on  the  market  which,  it  is 
claimed,  has  all  the  good  points  of  the  motor-generator  set 
as  far  as  quality  of  light  is  concerned,  and  at  the  same  time 
has  overcome  the  objectionable  features  of  high  first  cost  and 
low  efficiency.  The  machine  was  patented  in  Canada  and  the 
I'nited  States  in  19] G,  and  is  hereinafter  described. 

The  Excelsior  current  converter  consists  of  a  J4  h-P-.  HO- 
volt  squirrel  cage  induction  motor,  with  extended  shaft,  upon 
which  a  commutator  and  two  slip  rings  are  attached,  the 
whole  throughout  rttnning  on  self-aligning  ball-bearings.  In 
addition,  as  part  of  the  equipment,  there  is  a  transformer  and 
a  polarity  switch.  The  transformer  changes  the  alternating 
current  from,  say,  320  volts  to  70  or  60  volts,  or  whatever  is 
desired,  and  this  same  voltage  is  available  at  the  d.c.  brushes. 


Converter  with  cover  lifted. 

The  polarity  switch  is  a  special  feature  of  the  machine, 
it  is  a  double  pole,  double  throw  switch  (Fig.  2),  electrically 
oi)eratcd  and  automatic  in  its  action,  serving  two  purposes— 
(])  it  keeps  the  polarity  of  the  outgoing  current  constant 
(that  is,  it  makes  it  certain  that  the  top  carbon  is  always  posi- 
tive under  all  conditions);  and  (2)  it  makes  the  machine  fool- 
proof, inasmuch  as  the  switch  does  not  close  until  the  motor 
i  .  up  to  speed.  This  eliminates  any  sparking  at  the  commu- 
tator. The  relays  which  close  the  switch  have  a  pull  of  about 
fifty  i)ounds,  and  use  less  tlian  1/20  amp.  of  current.  The 


switch  is  only  susceptible  to  direct  current,  and  will  not  oper- 
ate on  alternating  current. 

The  machine  is  best  used  on  a  220-volt,  three-wire,  single- 
phase  alternating  current  line.  The  motor  is  connected  to  the 
110-volt,  and  the  transformer  to  the  220-volt  line.  The  motor, 
on  a  2.5-cycle  line,  runs  at  1,500  r.p.m.,  and  on  GO  cycles,  at 


Photo  of  polarity  switch,  Excelsior  converter. 


1,800  r.p.m.  The  load  on  the  motor  is  constant,  irrespective 
of  the  power  output  of  the  machine. 

All  the  parts  are  fastened  to  a  base  and  covered  with  a 
hinged  wire  cage.  The  equipment  is  compact,  neat,  and  abso- 
lutely fireproof.  The  material  in  the  converter  and  the  work- 
manship is  of  the  best.  The  same  workmen  are  employed  by 
the  manufacturer  on  making  these  machines  as  have  been 
employed  on  tool  and  gauge  work  foe  war  material  in  the 
same  factory  for  the  past  two  years. 

The  efficiency  claimed  for  the  Excelsior  converter  is  92 
per  cent.  A  machine  whicH  will  supply  45  amperes  to  one  arc 
will  also  run  two  arcs  in  parallel  for  short  periods  between 
films  without  sparking.  Machines  to  supply  two  arcs  con- 
tinuously can  be  supplied  at  very  small  additional  cost.  Freez- 
ing of  the  carbons  does  not  cause  sparking  at  the  brushes 
and  in  no  way  injures  the  machine. 

The  very  high  efficiency  of  the  equipment  means  a  great 
saving  in  the  cost  of  power  per  month.  In  addition,  the  first 
l  osl  of  the  machine  is  half  or  less  that  of  a  motor-generator 
sri.  The  Excelsior  electric  current  converter  is  on  sale  and 
exliibition  at  Charles  Potter's,  191  Yonge  Street,  Toronto.  At 
this  showroom  customers  and  visitors  may  see  pictures  on 
the  screen  using  pure  alternating  current,  also  using  direct 
current  from  Toronto  Electric  Light  generators,  "and  25-cycIe 
alternating  Hydro  current  converted  by  an  Excelsior  con- 
verter. 


The  Canadian  Electrical  Association  meets  in 
convention  on  June  7  and  8— Ritz-Carlton,  Mont- 
real. Old  -  time  program  with  entertainment 
omitted. 
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New  Hessco  Factory 

The  Hessco  Electric  Manufacturing  Company,  head  ofiice 
Toronto,  has  just  erected  a  large  new  factory  at  Windsor, 
Ont.,  for  the  manufacture  of  their  numerous  lines  of  electrical 


equipment.  This  is  claimed  to  be  the  only  factory  in  America 
in  which  the  porcelain  as  well  as  the  brass  parts  of  their 
equipment  will  be  manufactured  complete. 


Compressing  Air  Spraying  Outfits  With  Electric  Heater  and 
Electric  Exhaust  Fan 

The  Aeron  system  for  spraying  the  finish  on  wood  and 
metal  products  with  compressed  air  contains  several  new  fea- 
tures which  add  to  the  convenience  and  economy  of  finishing- 
materials  by  the  spray  process.  The  outfits  are  made  in  a 
wide  range  of  capacities  for  handling  very  small  parts  or 
large  pieces  such  as  automobile  bodies.  The  booths  are  con- 
structed of  heavy  sheet  steel  on  an  angle  iron  frame,,  with 
wire  glass  windows  in  the  sides  and  top  and  with  a  sheet 
steel  floor.  Reflectors  and  sockets  are  built  in  the  booths  for 
lights  and  a  portable  spotlight  is  also  supplied,  so  arranged 
that  it  can  be  clamped  on  the  frame  in  any  desired  position 
to  direct  the  light  upon  the  work.  The  back  of  the  booth  is 
funnel-shaped,  the  exhaust  fan  being  mounted  in  the  ai)ex  of 


give  access  to  the  blades.  The  wiring  for  the  fan  motor  is 
brought  up  through  the  air  tube.  The  blade  can  be  removed 
for  cleaning  by  the  removal  of  a  single  nut.  The  exhaust  fan 
is  made  in  one  size  only,  two  or  more  fans,  depending  upon 
the  requirements,  being  used  in  the  larger  booths.  Where 
desired,  the  sprayer  is  equipped  with  an  electric  heater,  which 
heats  the  air  and  linishing  material  before  it  leaves  the  s))ray 
nozzle.  .\s  shown  in  the  illustration,  the  outlils  can  also  be 
furnished  with  a  motor-driven  turn-tabk-  for  supporting  the 
work.  The  speed  of  rotation  is  adjustable  through  a  wide 
range  by  a  friction  wheel  and  disc  operated  by  a  1/8  horse 
power  Robbins  &  Myers  motor.  The  table  is  started  and 
stopped  by  a  foot  pedal.  It  can  also  be  raised  and  lowered 
through  a  30-inch  range  l)y  'com|)ressed  air  acting  upon  a 
piston  which  supports  the  revolving  parts. 


Transmission  Line  to  Span  River 

The  Shawinigan  Water  and  Power  Company  are  pre- 
paring designs  for  a  5,000  foot  clear  conductor  span  for  the 
transmission  of  electric  energy  over  the  St.  Lawrence  River 
at  Three  Rivers,  Que.,  which  will  supplement  the  submarine 
cable  transmission  line  already  installed.  The  two  steel 
towers  on  which  the  line  will  rest  at  the  extreme  ends  of 
this  long  span  will  have  a  concrete  base,  set  some  little 
distance  from  the  bank  of  the  river.  These  towers  will  be 
350  feet  high  so  as  to  provide  a  clearance  of  160  feet  in  the 
centre  of  the  span.  The  three  conductors  will  be  placed 
approximately  50  feet  apart.  The  transmission  line  will  not 
be  anchored  to  the  towers  themselves  but  merely  supported 
by  the  towers  and  anchored  to  concrete  blocks  located  some 
distance  to  the  rear  of  the  towers. 


Screw  Driver  With  Fibre  Insulated  Handle 

A  screw  driver  that  is  insulated  so'  as  to  be  safe  in  the 
hands  of  a  capable  electrician  at  fairly  high  voltages  is  manu- 
factured by  the  H.  H.  Mayhew  Company  and  illustrated  here- 
with. This  driver  is  9  inches  long  and  insulated  to  within  2 
inches  of  the  point  by  a  special  fibre  handle,  cast  as  one  piece 
o\-er  the  metal.  The  whole  tool  is  treated  with  a  laccpier, 
which  gives  it  a  pleasing,  appearance  and  makes  it  moisture- 
proof.  Tests  which  have  been  conducted  ,on  these  screw- 
drivers by  the  Electrical  Testing  Laboratories  of  Xew  York. 


have  shown  that  the)'  will  stand,  without  puncture,  voltages 
up  to  16,000  under  the  ordinary  conditions  for  which  this  tool 
would  be  used. 


the  funnel.  This  construction  gives  better  exhausting  results 
than  can  be  obtained  with  a  flat  rear  wall.  The  exhaust  fan 
used  is  of  unique  design.  A  l/O  h.p.  Robbins  &  Myers  motor 
of  special  design  is  used  to  drive  a  (i-blade  IG-inch  fan.  The 
motor  is  completely  enclosed  to  protect  it  from  the  fumes,  but 
is  provided  with  thorough  ventilation  by  a  stream  of  cool  air, 
which  is  drawn  through  the  motor  by  the  fan,  the  intake  for 
this  air  being  provided  by  a  tube  which  opens  outside  the 
booth.  This  tube  also  serves  to  support  the  fan,  and  is  so 
arranged  that  the  fan  will  swing  back  from  the  opening  to 


New  Book 

"Electrical  Meters."  by  C.  M.  Jansky,  B.S.,  \'>..\..  electrical 
engineer,  University  of  Wisconsin;  McGraw-Hill  Book  Com- 
pany, Inc.,  New  York,  publishers.  This  is  the  second  edition 
of  this  well-known  book,  which  the  author  has  thought  best 
to  publish  on  account  of  the  many  new  development  in  electri- 
cal meter  design;  this  has  necessitated  the  omission  of  some 
and  the  addition  of  much  new  material  in  the  present  revised 
edition.  The  description  of  most  obsolete  meters  has  been 
omitted  and  several  new  designs  are  included.  The  chapter  on 
"Instrument  Errors''  has  been  almost  entirelx-  rewritten  ami 
expanded  so  as  to  include  many  exiierimeiital  results.  The 
influence  of  fre(|uency  and  wave  form  in  producing  errors  in 
different  classes  of  meters'has  l)een  added:  also  a  chapter  on 
instrument  transformers.  Price,  $:i  net;  5;^  x  9  inches;  bound 
in  standard  green  cloth  of  this  publisher;  416  pages:  well  illus- 
trated. 
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Large  Radiator-Type  Regulator 

In  tlie  accompanying  illustration  is  shown  the  largest 
self-control  induction  feeder  voltage  regulator  ever  huilt.  The 
regulator,  which  is  of  the  oil-insulated,  self-cooling  type,  was 
made  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany.   It  is  rated  at  000  kv.a.,  three-phase,  60  cycles,  13,200 


volts,  with  10  and  20  per  cent,  regulation  at  202  and  131  amp. 
respectively.  The  regulator  is  designed  for  operation  out- 
doors with  full-automatic  control  self-contained.  It  was  built 
for  the  Southern  Power  Company  and  is  to  be  connected  to 
the  low-voltage  side  of  a  6,000  kv.a.  bank  of  44,000/13,200  volt 
transformers  on  the  power  company's  line  at  Spray,  N.C. 


Jiffy  Ceiling  Light  Hanger 

There  has  long  been  a  demand  for  a  simple  ceiling  light 
hanger  to  meet  general  conditions.  In  the  "Jiffy"  hanger  the 
installation  is  accomplished  in  a  "jiffy."  The  several  cuts 
below  fully  illustrate  its  various  applications.  A  long  threaded 
hook  is  provided,  and  when  the  ceiling  light  is  fastened 
securely  into  the  desired  position  by  means  of  the  ball-nut. 


the  projecting  wire  is  cut  off  with  a  pliers,  which  burrs  the 
end.  leaving  a  permanent  fastening  that  cannot  jar  out  of 
place.  Fig.  1  shows  the  hanger  hung  off  centre  to  suit  con- 
ditions: Fig.  2,  hung  under  a  faulty  condition,  and  Fig.  3, 
hung  to  ears  or  lugs  of  box.  A  simple  collar  attachment  for 
hanging  to  gas  drop,  of  any  length,  is  also  provided  by  this 
company. 


Outdoor  High  Tension  Disconnecting  Switches. 

Continuity  of  operation  is  of  the  highest  commercial 
importance,  and  a  high  tension  distribution  system  should  be 
so  designed  and  installed  that  trouble  in  branch  circuits  can 
quickly  be  localized.-  If  all  branch  circuits  or  feeders  be 
equipped  with  disconnecting  switches,  then,  in  case  of  trou- 
ble, these  switches  can  be  opened  and  a  disturbance  local- 
ized. B}^  the  use  of  such  switches  a  defective  section  can  be 
isolated  and  the  remainder  of  the  system  operated.  Discon- 


Outdoor  disconnecting  switch,  13,200  volts. 

nects  also  enable  quick  and  safe  testing  of  the  lines  and  loca- 
tion of  trouble,  etc.  The  switch  illustrated  is  manufactured 
by  the  Delta  Star  Electric  Company,  of  Chicago,  and  is 
primarily  intended  for  sectionalizing  purposes,  controlling 
outdoor  sub-stations,  transformer  banks,  etc.  ^Vhile  rated  at 
13,200  volts,  the  switches  employ  27,000  volt  insulators,  with 
flash-over  test  of  100,000  volts.  This  design  ensures  that  flash- 
over  will  occur  before  puncture — an'  important  requirement 
in  avoiding  service  interruptions.  These  switches  are  also 
made  in  all  standard  potentials  up  to  60,000  volts  and  in  vari- 
ous ampere  capacities. 


Fi)j.  1    "Jiffy"  hanrter  off  centre. 


Fig.  2  — Box  badly  placed. 


Fig.  .T  — Hanfis  to  lugs  of  box. 
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New  Power  Plant,  Canadian  Cottons,  Ltd.,  Cornwall,  Ont. 

The  Canadian  Cottons,  Ltd.,  Cornwall,  Ont.,  who  are 
constructing  a  new  power  plant  for  their  extensive,  cotton 
mills  at  Cornwall,  Ont.,  have  let  the  contracts  for  the  various 
apparatus  as  follows: 

The  boilers  will  be  furnished  l)y  the  L5abcock  &  Wilcox, 
Ltd.,  of  Canada.  The  capacity  of  the  boilers  is  618  h.p.,  nor- 
mal rating.  These  boilers  will  be  equipped  with  Sanford 
"Riley  automatic  stokers,  and  will  be  capable  of  forcing  the 
boilers  to  .2.50  per  cent,  of  their  rating. 

The  turbo-generators  are  of  the  extraction  type,  taking 
steam  at  200  pounds  pressure  and  175  degrees  superheat  and 
extracting  for  manufacturing  purposes  20  pounds.  They  will 
be  furnished  by  the  Canadian  General  Electric  Company. 

Tlie  condensers  will  be  furnished  by  the  C.  H.  Wheeler 
Manufacturing  Company,  of  ['hiladelphia.  Removal  an- 
pumps  will  not  be  used  in  this  plant,  but  instead  the  Wheeler 
Company's  radojets  will  be  employed. 

The  contract  for  the  water  heaters  has  been  made  with 
the  Canada  P^oundry  Company,  of  Toronto,  for  the  well- 
known  Cochrane  heater. 

The  Permutit  Company,  of  New  York,  have  the  con- 
tract  for  the  water  iiltering  and  softening  plant.  This  plant 
will  consist  of  the  well-known  Permutit  filtration  equipment. 

The  contracts  for  the  coal  and  ash  handling  equipment 
have  not  yet  been  placed,  but  will  be  in  the  very  near  future. 

The  Canadian  Cottons,  Ltd.,  of  Cornwall,  have  very  ex- 
tensive cotton  mills,  and  require  for  manufacturing,  dyeing, 
etc.,  a  large  amount  of  steam,  which  is  now  generated  by 
horizontal  return  tubfllar  boilers.  These  boilers  have  been 
in  service  for  some  thirty  years,  and  have  reached  the  limit 
of  their  service,  hence  the  necessity  for  the  new  boiler  plant; 
and,  inasmuch  as  25  to  50  tons  of  coal  per  day  are  required 
for  making  steam,  this  steam  will  be  obtained  with  slight 
addition  to  the  coal  expense  by  generating  at  a  high  pressure 
and  extracting  20  pounds. 

The  steam  plant  will  serve  two  purposes — first,  to  give 
additional  power,  and,  second,  to  take  care  of  the  shortage  of 
power  when  the  water  is  out  of  the  Cornwall  Canal  each 
year,  and  again  when  the  St.  Lawrence  River  backs  up  some 
25  feet  and  cuts  down  the  head  on  the  hydraulic  plant.  This 
condition  prevails  not  only  in  the  private  plants  in  Cornwall 
district,  but  also  in  the  plants  serving  light  and  power  for 
general  public  use. 

The  power  plant  is  being  built  by  the  Canadian  Cottons, 
Ltd.    Mr.  R.  S.  Kelsch,  Montreal,  is  consulting  engineer. 


Bell  Telephone  Staff  Changes 

Several  staff  changes  have  been  made  in  the  Eastern  divi- 
sion of  the  Bell  Telephone  Company.  Mr.  L.  Belcourt  has 
been  appointed  district  superintendent  in  charge  of  District 
No.  1  and  Areas  41,  45,  and  46  in  District  No.  4,  headquarters 
at  Quebec,  and  Mr.  R.  Neilson,  district  superintendent  in 
charge  of  District  No.  2,  3  and  Areas  42,  43,  and  44  in  Dis- 
trict No.  4,  headquarters  at  Montreal.  Area  No.  34,  Valley- 
field,  is  divided  and  known  as  Areas  34  and  34A,  No.  34  com- 
prising Valleyfield  (headquarters),  Beauharnois,  Caughna- 
waga,  Chateauguay,  and  No.  34A,  Huntingdon  (headquarters), 
Howick,  Ormstown,  St,  Chrysostome.  Mr,  L,  Gauthier  has 
charge  of  No.  34  for  operating  and  Nos.  34  and  34A  for  plant, 
while  Mr.  W.  B.  Rennie  has  charge  of  No.  34A  for  operating 
only.  Mr.  L.  Gauthier,  local  plant  chief  of  Valleyfield,  will 
also  act  as  local  manager,  replacing  Mr.  L.  'J.  Papineau,  who 
becomes  local  manager  of  Granby,  in  succession  to  Mj.  W.  A. 
Whitehead,  resigned.  Mr.  L.  Corio  is  appointed  local  manager 
of  Grand'Mere,  succeeding  Mr.  J.  A.  Filion,  who  has  been 
transferred  to  St.  Jerome  as  local  manager.  Mr.  Papineau 
was  recently  entertained  at  dinner  at  Valleyfield  on  the  occa- 
^\on  of  his  promotion. 


Make  Stronger  Splices 


Stop  wire  losses  thru  acid 
fluxes.  Make  slronger, 
safer  splices  witli 


3  times  stronger  tlian  acid 
— can't  start  corrosion. 

Sample  for  your  Dealer's 
name. 

4  forms :  stick,  paste,  salts 

and  liquid. 

HOUSTON  &CO..Ltd. 

Cumberland  Blk.,  Winnipeg 

22  College  St.,  Toronto 
1825   Scartli   St.,  Regina. 

"In  the  .SoJernian 


s  '4anic  since  '93." 


Use  a  fuse  which  will  really  protect  those  small  motors — 
you  can  if  you  install  the  1  - 1  0  to  1-4  horse  power  sizes  of 


Repulsion  Start— Induction 

SINGLE  PHASE 
MOTORS 

Such  a  protecting  fuse  will  usually  be  of 
sufficient  capacity  to  suc- 
cessfully start  the  load. 


They-Keep-a- 
R  uniting 

Illustrating  a  small  garage  com" 
pressor  driven  by  a  %  h.p.  motor 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  47 
Jones  &  IVIoore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co..  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  BIdg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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Current  News  and  Notes 


AUiston,  Ont. 

Tlie  ratepayers  of  Alliston.  ()iit..  uiiaiiiiiinusly  passed  a 
by-law  in  favor  of  linking  up  with  the  Hydr(j-clcctric  Power 
Commission  of  Ontario.  A  seeond  by-law  authorizing  a  de- 
benture issue  to  eover  the  eost  of  installing  a  local  plant  was 
also  passed  with  only  three  dissenting  votes. 

Brantford,  Ont. 

The  Brantford  township  council  will  shortly  submit  a 
by-law  providing  f(.)r  an  agreement  with  the  Ontario  Hydro- 
electric Power  Commission  for  the  purpose  of  securing  ser- 
vice throughout  the  township. 

Campbellford,  Ont. 

The  town  council  of  Campbellford,  Ont.,  recently  passed 
a  by-law  authorizing  the  expenditure,  of  $19,000  for  the  pur- 
pose of  extending  and  improving  the  present  electric  light 
and  power  system. 

Hamilton,  Ont. 

The  latest  report  of  the  Hamilton  Hydro-electric  (.'ont- 
mission  shows  a  total  of  1.5,127  consumers  and  a  load  of 
25, .557  horsepower. 

Kingston,  Ont. 

In  connection  with  the  work  of  extending  Hydro  power 
from  Napanee  to  Kingston,  Ont.,  it  is  anticipated  that  the 
line  will  be  finished  about  the  end  of  August. 

Montreal,  P.Q. 

La  Compagnie  Centrale  d'Electricite,  Ltd.,  has  been  in- 
corporated, untfer  a  Quebec  charter,  to  develop  water  powers 
for  supplying  power  or  light  within  the  Counties  of  Chicou- 
timi  and  Lake  St.  John.  The  capital  is  $99,000.  The  principal 
place  of  business  will  be  at  Heljertville  Station. 

McGill  University  announce  the  names  of  the  successful 
candidates  for  the  degree  of  bachelor  of  science  in  electrical 
engineering,  in  order  of  merit:  Silver,  Benjamin  L.,  Brooklyn. 
X.Y.,  U.S.A.;  Hodgson,  Jonathan  Archibald,  Montreal;  Buck- 
land,  Arthur  Leland,  Way's  Mills,  P.Q.;  Sandison,  William 
Ross,  Winnipeg;  Clougli,  Koy  Brainerd,  Ayer's  ClifY,  P.Q.; 
Brown,  Harry  Cleophas,  Moncton,  N.B.  Prizes  and  honors 
in  science  include:  Buck-land,  Arthur  Leland,  honors  in  elec- 
trical engineering;  Clough,  Roy  Brainerd,  prize  for  summer 
essay,  second  prize  for  paper  read  before  the  Undergraduates' 
Society  of  .Applied  Science;  Gar/lner,  William  McGregor,  hon- 
ors in  elements  of  electrical  engineering;  Hodgson,  Jonathan 
.\rchibald,  honors  in  electrical  design;  Silver,  Benjamin  L., 
I'ritish  Association  medal,  honors  in  electrical  design. 

Tiie  Montreal  electrical  members  of  the  Canadian  Society 
of  Civil  Engineers  are  taking  a  prominent  part  in  the  cam- 
paign for  co-operation  with  the  Plonorary  Advisory  Council 
of  Scientific  and  Industrial  Research.  Mr.  R.  A.  Ross  and  Mr. 
A.  Surveyer  are  members  of  that  council,  and  the  former  is 
also  chairman  of  a  voluntary  committee  for  the  distribution 
of  questionnaires  to  manufacturers,  universities,  technical  and 
other  societies  throughout  Can,ada.  Messrs.  A.  Surveyer, 
Julian  C.  Smith,  R.  M.  Wilson,  K.  B.  Thornton,  and  J.  M. 
Robertson  have  been  ap])ointed  captains  of  Montreal  coul- 
ees lo  hjok  after  the  distribution  of  the  papers. 


Scarboro  Twp.,  Ont. 

.\n  agreement  has  been  signed  by  the  township  of  Scar- 
lioro  and  the  Hydro  Commission  f(jr  the  construction  of  a 
transmission  line  t(.)  cost  .$20,000.  Work  will  be  started  at 
once.  ', 

Toronto,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario  have 
purchased  a  lot  90  by  130  feet  situated  to  the  north  of  their 
present  office  building  on  University  Avenue,  Toronto.  The 
purchase  was  made  to  provide  for  future  extensions  to  the 
building. 

Verdun,  P.Q. 

The  city  of  X'erdun  has  accepted  the  plans  and  specifica- 
tions for  an  underground  conduit  system,  prepared  by  Mr.  A.  ■ 
S.  Clarson,  the  engineer.    The  estimated  cost  is  $225,000. 

Winnipeg,  Man. 

The  electrical  workers  of  Winnipeg,  Man.,  returned  to 
work  after  being  out  on  strike  eight  days.  A  compromise 
agreement  was  arranged. 

Personals 

,Mr.  D.  H.  McDougall,  manager  of  the  Toronto  Electric 
Light  Company,  was  elected  vice-president  of  the  National 
Electric  Light  Association  at  their  recent  convention  in  New 
.York  City  on  May  9-10.  Mr.  McDougall.  at  this  convention, 
gave  an  exhaustive  review  of  conditions  in  Canada,  brought 
a1)0ut  l)y  the  war,  in  the  central  station  field,  and  was  able  to 
assure  United  States  operators  that  there  was  no  reason  for 
a  panicky  feeling.  The  increased  demand  that  has  been  made 
on  our  manufacturers  at  various  centres  throughout  the  Do- 
minion has  been  reflected  generally  in  a  similar  increased  de- 
mand upon  our  central  stations  for  more  electric  power. 

Mr.  R.  H.  Balfour,  chief  engineer  of  the  Montreal  Elec- 
trical Commission,  has  Ijeen  apjjointed  sales  manager  of  the 
Eugene  E.  Phillips  Electrical  Works,  Ltd.,  Montreal,-  He 
graduated  in  engineering  from  McGill  University  in  1897,  and 
started  with  the  Lachine  Rapids  Plydraulic  Company  as  as- 
sistant  operating  superintendent  and  joined   the  Montreal 
Light,  Heat  and  Power  Company  in  190,'j,  wdien  the  Lachine  j 
Rapids  and  other  companies  were  amalgamated  under  that 
name.    Mr.  Balfour  remained  with  the  Montreal  Light,  Heat,,|. 
and  Power  Company  until  June,  1915,  holding  at  that  date  the^^v 
position  of  assistant  general  superintendent.    On  leaving,  he  '  i 
accepted  the  position  of  chief  engineer  of  the  Montreal  Elec- 
trical Commission,  his  resignation  from  which  will  become 
effective  on  June  15.    From  this  brief  sketch  it  will  be  seen 
that  Mr.  Balfour  has  had  a  wide  experience  in  the  operating  { 
end  and  also  in  the  design  and  construction  of  conduits,  anil  j 
the  laying  of  cable — experience  which  will  undoubtedly  prove 
of  great  value  in  his  new  position. 


Renfrew,  Ont. 

Tile  town  iiiuncil  of  Renfrew.  ()nt.,  iiave  purchased  the 
business  and  water  privileges  f)f  the  Renfrew  Power  Com- 
|)any  for  $100,000,  which  will,  it  is  claimed,  be  a  very  i)rofit- 
able  investment,  the  revenue  in    1910  being  $22,000. 


Vancouver's  Electric  Show 

Manufacturers  and  others  interested  are  re- 
quested to  get  in  touch  with  secretary  E.  Bret- 
tell,  781  Granville  Street,  Vancouver,  B.C.,  regard- 
ing Vancouver's  Electric  Show,  August  20th  to 
25th,  1917. 
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Toronto  Hydro  Electric 

prders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
3-core,  13,200  v.  cable,  illustrated  al:)Ove.  After  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto         Winnipeg         Regina         Calgary  Vancouver 


Phillips  Factory 
at  Montreal 
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Advei  tisements  under.  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  cliarge  50  cents. 

Advertisenients  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  tlie  i)ublisher's  hands  by  the  10th  or  23rd  of  the  montli  to  insure 
insertion  in  the  subsequent  issue. 


WANTED 


"5  horse  power,  :i  phase,  GO  cycle,  440  or  2200 
volt  motor  complete  vvitli  starter.  (iivc  full 
particulars.  T.ox  HSO,  Electrical  News,  Toronto, 
Ont.  11-11 


Electric  Motors  and  Sup- 
plies For  Sale 

One  5  horse  power,  550  volt,  3  phase,  25  cycle, 
1420  r.p.m.  Motor. 

One  2  horse  power,  220  volts,  3  phase,  25 
cycle,  1420  r.p.m.  Motor. 

Two  3  K.W.  Type  H.C.G.E.  Transformers, 
2200  to  550  volts,  60  cycles. 

These  are  as  good  as  new,  immediate  ship- 
ment. 

11-11  Lisfowel  Water  &  Light  Commission. 


FOR  SALE 
Hydraulic  and  Electric 
Machinery 


One  S.  Morgan  Smith  water  turbine  unit  (1913) 
twin  wheels  built  for  .>j  (10  ft.  licad,  rating  1,400 
h.p.,  governor  attached;  also  about  120  ft,  steel 
penstock,  S  ft.  diam.  5/16  plate. 

One  Can.  Gen,  Elec,  .\.  C,  generator  (dynamo), 
750  k.v.a.  (1913)  single  phase;  can  be  easily 
changed  to  2  phase  or  3  phase. 

One  A.  C.  stationary  transformer,  50  k.v.a. ; 
primary  voltage,  1,040/2,040;  secondary,  2  taps,  50 
V.  and  lOfI  v. 

One  Iloltzer-Cabot  D.  C.  generator,  G  volts,  250 
amp,,  complete  with  field  rheostat, 

r)ne  Railroad  Engineer's  transit,  tripod  and  rod. 
Makers,  Kueffel  &  Esser,  costing  .$225, 

■Ml  in  the  best  condition.  Quotations  made 
to  relialjlc,  bona  fide  enquiries.  Delivery  can 
be  made  in  three  weeks.  Box  ."i.'jO,  Electrical 
Xews,  Toionlo.  Ont,  11-11 


POSITIONS  WANTED 


PRACTICAL  ELECTRICIAN  desires  respons- 
ible position  with  Central  .Station  or  Industrial 
I'lant.  .\t  present  sni>erintending  the  installa- 
tion of  apparatus  in  several  power  plants.  Wishes 
lo  change  owing  to  lack  of  prospects.  Wide  ex- 
[leiience  with  installation,  operation,  and  repairs 
of  electrical  apparatus.  Reliable  and  a  good  or- 
ganizer. Best  references.  P.ox  5X5,  Electrical 
News,  Toronto.  Out.  11-11 


ELECTRIC  ROW  BOAT  MOTOR 

Make  yoirr  Row  Boat 
an    Electric  fjaunch. 
Buy  a  Jewel  De- 
tachable Row 
Boat  Motor  run 
by  electricity. 
Attaciies  to  any 
Row    Boat  and 
runs  on  two  si.\  volt 
Batteries. 


Agents  wanted. 


JEWEL  ELECTRIC 
112  N.  Fifth  Ave., 


Write  for  prices 
COMPANY 


Chicago. 


Immediate  Delivery 

25  Cycle  Motors  and  Generators 
guaranteed  in  First  Class  Condi- 
tion—Discarded when  our  120,- 
000  H.  P.,  60  cycle  plant  was 
put  in  operation. 

MOTORS 


No. 

I-I.P. 

Phase 

Cycle 

Volt 

R.P.M. 

Make 

1 

75 

3 

25 

400 

500 

Westg. 

1 

30 

3 

25 

400 

750 

Westg. 

1 

25 

3 

25 

440 

750 

Wagner 

1 

10 

3 

25 

440 

750 

Wagner 

1 

10 

3 

25 

440 

1500 

Gen.  Elec. 

3 

6 

3 

25 

440 

1500 

C.  G.  E. 

2 

5 

3 

25 

440 

1500 

C.  G.  E. 

1 

2 

3 

25 

440 

1500 

C.  G.  E. 

1 

'A 

3 

25 

400 

1500 

Gen.  Elec. 

1 

/2 

3 

25 

440 

1500 

Gen.  Elec. 

N'o 
1 


K.V.A. 

350 
2  375 
1  450 


GENERATORS 

Phase  Cycle  .Volt  R.P.M.  Make 
3       60     600     514    Can,  Westg 
3       25     440     245  Westg, 
3       25     440     300    Can.  Westg 

TRANSFORMERS 


K.V.A.  Phase 

Cycle  Volts 

Make 

100 

1 

30 

2200/370 

Gen.  Elec 

10 

1 

25 

440/220/110 

C.  G.  E. 

15 

1 

25 

440/220/110 

C.  G.  E. 

15 

1 

25 

440/220/110 

Hittsburgh 

■  5 

1 

25 

440/220/110 

Packard 

ROTARY  CONVERTOR 

300  K.W.,  750  R.P.M.,  25  cycle,  2200  volt;  A.C., 
500  amp.,  GOO  volt,  D.C.,  complete  with  3- 
panel  switchboard. 

Full  particulars  may  be  obtained  by  applying  to 
Purchasing  Department,  Laurentide  Co.,  Ltd., 
Grand'Mere,  One.  10-11 


PETRIE'S  LIST 

of  New  and  U«ed 

MOTORS 


for    Immodiate  Delivery 


No.  IT. P.  Phase  Cycle  Volts  Speed 


3 
3 
3 

15  3 
10  3 
7 -A  3 

TA  3 
TA  3 


T'A 


25 
25 
25 
25 
25 
60 
(iO 
25 
25 
25 
25 
(!0 
25 
25 


550 
550 
550 
550 
550 
220 
550 
550 
550 
550 
550 
200 
220 

no 


720 
1440 
1440 
1400 
1420 
1710 
1700 
1400 
750 
1.500 
1400 
850 
1-J50 
1450 


Maker  _ 
Lancashire 
J.  &  M. 
T.  &  M. 
T,  &  M, 

Westing. 

Union  Elec 

Lancashire 

Westing. 

Packard 

Can,    G.  E, 

I  .ancashire 

Westing, 

E.Ncelsior 

Fisher 


Write  Us  for  Prices 


H.  W.  PETRIE,  Limited 

Front  St.  We«t  -  Toronto,  Ont. 


FOR  SALE 

MOTORS,  GENERATORS 

and  TRANSFORMERS 
IMMEDIATE  DELIVERY 

MOTORS 


No. 

H.P.  Phase  Cycle  Volt 

R,P,M. 

Make 

1 

37  H 

GO 

550 

900 

C.  G.  E. 

1 

75 

3 

60 

2200 

514 

Crocker 

Wheeler 

1 

2 

3 

25 

550 

1500 

Westg. 

1 

150 

3 

25 

440 

300 

Westg. 

1 

75 

3 

25 

440 

375 

Westg. 

1 

75 

3 

60 

2200 

iltlO 

Fairbanks 

1 

20 

3 

GO 

440 

!)00 

C,  C. 

1 

15 

3 

60 

440 

000 

r,  C.  K. 

1 

15 

3 

(!0 

220 

ISOO 

Westg. 

5 

3 

60 

550 

1700 

Weslg, 

GENERATORS 

No.  K.V.A.  Pliase  Cycle  Volt 


200 
175 
150 
100 
70 
CO 
100 
75 
100 


GO 
GO- 
GO 
25 
25 
25 
60 
60 
25 


2200 
2200 
2200 
2200 
2200 
2200 
550 
2200 
550 


R.P.M, 
COO 
900 
COO 
750 
500 
300 
900 
900 
750 
1200 
1500 
1500 


15  Direct  Current  125 
10  Direct  Current  125 
5  Direct  Current  125 
(All  these  generators  are  practically  new) 
60  Cycle,  2200/110/220  Volt,  Transformers  in  al 
sizes  from  10  to  100  K.V.A. 


Write  for  particulars 


E.  A.  LOWRY, 
209  King  St.,  GUELPH,  ON 


I 

4 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs. 
Copyrights  and  Infringements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG.,  ISKinsSt.W..  TORONTO 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO.  ONT. 


fROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATEN  r  LITIGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


PHONI 

MAIN 
2682 


RIDOUT  &  MAYBEEi 

59  Yonge  Street 
TORONTO  .       .  CANADAf 


jlliic  1,  I'.ll 


TTIR   F.LKCTRICAL  NRVVS 


4.1 


The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  Street,  MONTREAL 

Manufacturers  of 

Brass  and  Porcelain  Sockets,  Cut-Outs, 
Receptacles,  Rosettes,  Attachment  Plugs, 
Tumbler  Switches,  etc. 


FOR  SALE 

The  following  Second  Hand  Motors  IN  GOOD  ORDER 

THREE  PHASE.  60  CYCLE.  220  VOLTS 


No. 

H.P. 

Speed 

Make 

Type 

1 

SO 

.850 

Westinghouse 

CCL 

2 

30 

1120 

1 

20 

1120 

2 

10 

1120 

1 

1800 

2 

5 

1800 

T.  &  H.  E.  Co. 

New 

2 

1 

1800 

Westinghouse 

CCL 

TWO  PHASE,  60  CYCLE,  220  VOLTS 

No. 

H.P. 

Speed 

Make 

Type 

1 

SO 

860 

Westinghouse 

CCL 

4 

30 

1120 

1 

30 

860 

1 

20 

850 

5 

20 

1120 

1 

IS 

1120 

11 

10 

1120 

2 

10 

1800 

Can.  Gen.  Elec. 

1 

10 

1800 

Toronto  &  Hamilton  Electric 

2 

1800 

Westinghouse 

CCL 

5 

s 

1800 

9 

s 

1120 

Canadian  General  Electric 

2 

5 

1800 

Toronto  &  Hamilton  Electric 

1 

3 

1800 

Westinghouse 

CCL 

2 

2 

1800 

Canadian  Crocker  Wheeler 

3 

1 

1800 

Westinghouse 

CCL 

1  Auto  Starter- 

— New- 

-C.G.E.,  220  volts,  60  cycle,  3  phase. 

76  h.p 

TRANSFORMERS 

60  CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 

No. 

K.W. 

Make 

4 

25 

Westinghouse 

2 

7S 

Canadian  Crocker  Wheeler 

2 

SO 

Westinghouse 

2 

40 

Packard 

2 

5 

Packard 

2 

S 

Pittsburgh 

For  Deliver!**  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON 


Limited 


Canada  Wire  &  Cable  Co.,  L  imited 

Head  Office  and  Work*.  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses : 
501  Merchants  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipment*  from  Factory  or  neareat  Warehouse 


NICKEL 


Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.  Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
*        this   natural  stronger-than- 
TA-*-^     steel,  noA-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufadlured  forms  are  Rods,  Flats,  Castings, 
Tubes,  Sheets,  Strip  Stock  and  Wire, 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern   Aluminum  Co. 

1305-6  Traders  Bank  BIdg.  Limited 
Toronto,  Ont. 
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THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  F<ault  Locations  In  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.2S  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA. 


PEIRCE  BRACKETS 


HOT  GALVANIZED 


"  Made  in  Canada" 

under 

Peirce  and  Hubbard  Patents 
by 

Acme  Stamping  &  Tool  Works 

Limited 

Hamilton  -  Ontario 

Sheet  Metal  Stampings  of  Every  Description 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


For  Underground  Work 

BITUMINIZED  FIBER  CONDUIT 

has  properties  not  possessed  by  any  other  type  of  Conduit  made,  which 
recommends  it  particularly  for  Underground  Systems  of  Distribution. 


EASY  TO  HANDLE 

EASY  TO  INSTALL 


7  foot  Lengths  ))'.  Inch  Walls 

Absorption,  100  Hours,  less  than  1  per  cent. 

Electrolytia-proof    —  Water-proof 

Write  (or  literature 

American  Conduit  Company 

Distributors  for  Canada: 


LOW  FIRST  COST 

LOW  INSTALLATION  COST 

58  inch  Socket  Joints 
Puncture  Test  50,000  Volts 

—  Gas-proof 


East  Chicago,  Ind.,  U.S.A. 

140  Nasiau  St.,  New  York  City 


Northern  Electric  Company 


LIMITtiD 


Montreal,     Halifax,     Toronto,  Winnipeg:, 
Keeina,      Calgary,  Edmonton, 
Vancouver,  Victoria 


Installing:  a  Trunk  Mne  Subway 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


""3^) Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Typp  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  l^t.  Pittsburgh,  Pa. 


   jiiESW 

^^^^^^^^^^B|t^      PATENTS  ALLOWED 



Cable  Racks 
Conduit  Rods 
Bond  Plates 
Winches 
Cable  Reel  Jacks 
Manhole  Guard  Rails,  etc.,  etc. 


SEND  FOR  CATALOGUE 
Canadian  Independent  Tele- 


phone Co.,  Ltd. 

Toronto  Canada 


T.  J.  Cope, 


1620  Chancellor  St.,  Philadelphia,  Pa. 
United  States 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort   from    our   nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Sales  Office— 72  W.  Adama  St.,  Chicaso,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelpbia,  Pa.,  U.S.A. 


Technical  Bulletin 


No.  30 


80  Pages 


Technical  Bulletin 


No.  30 


80  Pages 


.\  comi)lete  treatise  on  high  tension  outdoor 
SUBSTATIONS  —  SWITCHES  —  ARRESTERS  —  FUSES 
ITS  illustrations   of   vital   interest   to  every   electrical  engineer 
Oscillogram  short  circuit  records  and  data 
Sphere  gap  and  laeedle  gap  settings 
King,  radial  and  double  feeder  diagrams 
/  A  BOOK  OF  REAL  VALUE 

HAVE  YOU  RECEIVED  YOUR  COPY? 
IF  not;  WRITE  US  TODAY. 

Moloney  Electric  Co.  of  Canada,  Limited 

Halifax,      Montreal,      Toronto,      Winnipeg.  Vancouver 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  mitcbcll 
Percival  IDilcbdl 

Contultiat  and  Saptrvisla^ 
Engineers 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering. 

Traders  Bank  Building,  TofOntO 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bids..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 
CONSULTINC  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING.  MONTREAL 


J.  M.  Roberison,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gat 

Plans.  Specifications,  Estimates. 
Tests,  Reports  and  Supervision. 
Suite  loi.  Board  of  Trade  Rider.,  Montreal.  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 


Telephone  Main  6737 


505  McGill  Bldg. 
Montreal.  P.Q. 


H.Sc.  McGill.     A.  M.  Can.  Soc.  C  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

.ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817        326  W.Craig  St.,  Montreal 


s 

ij^'^m  FOR  zm^. 


FINE 

BANK  nrFIPF^''*^  '-'rMi^c.DL.nuui-.  \— #~  Jk^^^^^^rll 

OOURT  HOUSE 
OBUE  STORE  FITTINGS. 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  andSewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 

Also  at  Montreal,  Ottawa,  Washington,  D.C. 


[MARK5.  COPYRIGHTS &Jjny^ 


STANLEY  LIGHTFOOT 

RCG'D  PATENT  SOLICITOR  ANO  ATTOnNEV 

LUMSDEN   BLDG.(^*Jy^*,!,^{^")  TORONTO, 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Test*  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during:  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON.  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratoties  :  Montreal 

branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  aflfecling  commercial  atTairs  and  iner- 
cantile  credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax.  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que. ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont.;  Vancouver,  B.C.;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING. 
Gen.   Man.  Western  Canada,  Toronto. 
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THE 

MARK 


A 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 

Special  porcelain  of  all  kinds.  In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes, 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A. 
Toronto,  Canada,  307-308  Tyrrell  Building 


THE  BRITISH 
ALUMINIUM 
GO.  LIMITED 

PRODUCERS  OF 
ALUMINIUM 
IN  ALL  COMMER- 
GI A  L  FORMS 

CANADIAN   HEAD  OFFICE: 

60  FRONT  ST.  WEST 
TORONTO,  GANADA  . 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome^  profit  to  the  dealer. 

Highest  Award  Panama-Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

"Majestic**  heat  everywhere— the  dining-room,  the  drawing-room, 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic  Electric  Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  Ceiieral  Electric  Company. 
Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
L.incoln  Electric  Co.  of  Canada. 
Wagner  Electric  Mfg.  Company  of  Canada. 

ALUMINUM 

British  Aluminium  Company. 
Nortliern  Aluminum  Company. 
Spielmann  Agencies,  Registered. 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company. 

Ferranti  Electrical  Company  of  Canada. 

Toyner,  Limited,  A.  H.  Winter 

Nortliern  Electric  Company. 

Wagner  Electric   Mfg.  Company  of  Canada. 

Weston  Electrical  Instrument  Company. 

ATTACHMENT  PLUGS 

Benjamin   Electric   Manufacturing  Company. 
Canadian  Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National   Metal   Molding  Company. 

AUTO  STARTERS 

Adams-Bagnall  Electric  Company. 

BATTERIES 

Canadian  Gcneial  Electric  Company. 
Canadian  Hart  Accumulator  Company. 
Hamilton    &   Toronto   Electric  Co. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 


Cope,  T.  J. 


CABLE  RACKS 


Jordan  Bros.  Inc. 


BLOCKS 


JBOLTS 

McGill  Manufacturing  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Ohio  Brass  Company. 

BOXES 

Canadian    Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Co.  of  Canada. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited. 
Toyner,  Limited,  A.  H.  Winter. 
Pringle,  R.  E.  T.  ' 

BRAKES 

Sui;dh    Electric  Company. 


i? 


BUS  BAR  SUPPORTS 
oyner,  Limited,  A.  H.  Winter, 
"oloney  Electric  Company  of  Canada. 

BUSHINGS 


Electrical  Fittings  Company. 
National  Metal  Molding  Company. 

CABINETS 
Canadian  Krantz  Electric  &  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company, 
Canada  Wire  &  Cable  Company. 
D.  &  W.  Fuse  Company. 
Northern   Electric  Company. 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada. 

CABLE  ACCESSORIES 

Cope,  T.  J. 

Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada. 

CARBONS 
Canadijn    Weitinghouse  Company. 


CAR  EQUIPMENT 

Ohio  Brass  Company. 

1 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 

Jones  &  Glassco. 

CHARGING  OUTFITS 
Canadian    Crocker-Wheeler  Company. 
Lincoln  Electric  Co.  of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Nortliern  Electric  Company. 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company, 
Cutter  Electric  &  Manufacturing  Company, 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.  &  W.  Fuse  Company. 

1 

.   COMMERCIAL  AGENCY 

Rradstreet  Company. 

COMMUTATORS 

Cleveland  Armature  Works. 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company. 
Canadian   Westinghouse  Company. 

CONDUCTORS 

British  Aluminium  Company. 
National  Metal  Molding  Company. 
Northern  Aluminum  Company. 

CONDUITS 

American  Conduit  Company. 
Conduits  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 


Cope,  T.  J. 


CONDUIT  ROD 


CONVERTING  MACHINERY 
Canadian  Vickers  Limited. 
Ferranti  Electrical  Company  of  Canada. 

Lincoln  Electric  Co.  of  Canada. 

CONDUIT  BOX  FITTINGS 

Electrical    Fittings  Company. 
Pass  &  Seymour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 

Canadian   Crocker- Wheeler  Company. 
Canadian   Geneial  Electric  Company. 
Canadian   Westinghouse  Company. 
Electrical   Maintenance   &   Repairs  Company. 
Sundh  Electric  Company. 

CONNECTORS 

Dossert  &  Company. 

COOKING  DEVICES 

Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
National  Electric  Heating  Company. 
Northern    Electric  Company. 
Spielmann   Agencies,  Registered. 

CORDS 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
Northern  Electric  Company. 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company. 

CURRENT  CONTROLLERS 

South  1!cik1  Current  Control  Co. 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 
Boving   Hydraulic   &   Engineering  Company. 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company. 

ELECTRIC  SHADES 

Jefferson  Glass  Company 

ELECTRIC  RANGES 

National  Electric  Heating  Company. 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electiic  Company. 
Electric  Service  Supplies  Company. 
(Ihio    Brass  Company. 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada. 

FANS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Century  Electric  Company. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Robbins  &  Myers. 


FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Worki,  Limited. 
Northern  Electric  Company 


FIXTURES 

Benjamin   Electric  Manufacturing  Company 
Canadian  General  Electric  Company. 
Jefferson  Glass  Company. 
Northern  Electric  Company. 
Tallman   Brass  &  Metal  Company. 

FLASHLIGHTS 

Northern  Electric  Company. 
Spielmann  Agencies,  Registered. 

FLEXIBLE  CONDUIT 
Tubular  Woven  Fabric  Company. 

FUSES 

Canadian  General  Electric  Company. 

Canadian  Westinghouse  Company. 

Chicago  Fuse  Manufacturing  Company. 

Daum,  A.  F. 

D.  &  W.  Fuse  Company. 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company. 

Moloney  Electric  Company  of  Canada. 

Northern   Electric  Company. 

FUSE  BOXES 
0.  &  W.  Fuse  Company. 
Northern  Electric  Company. 

(Continued  on  page  .SO) 
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worth 
know 


When  you  put 
Wagner  Motor 
to  work 

vol!  are  sure  of  continuous, 
de])endal)le  pow  er  as  long'  as 
A'ou  want  it.      Is  it 
anything   to   \on  to 
that  e\-erv   motor  in 
your    shop    is  ready 
every  minute  to  an- 
swer    the     call  for 
power  and  to  stand  up 
even    under  adverse 
conditions? 

If  you  want  dependability 
you  must  pay  for  it.  When 
you  pay  a  preference  for 
\Vagner  Motors  you  are  as- 
suring" yourself  of  continu- 
ous power  for  years  to  come. 

Let    us    send  Bulletins 
11013  and  11113. 

I'V^griprRlpffijnV.MaTiiifflf^fairitiSrnTiipaiiy 

of  Canada  Limiled-Monto-eal 


Ouaiiliaii  i-!lilg. ,  Montreal. 


347  Adelaide  St.  W. 


Tori_:iit( 
41)0 


An 

Attractive 

Design 

for 

White- 
Way 

Lighting 


A.  H.  WINTER  JOYNER,  LIMITED 

TORONTO  MONTREAL 

"Consult  a  Specialist " 


Arc  Welding  is  More 
than  a  "Patching" 
Process 


Welding  has  been  so  widely 
featured  for  repair  and  patch- 
ing work  that  many  people 
never  think  of  it  as  a  manu- 
facturing process. 

As  a  matter  of  fact  Lincoln 
Arc  Welders  used  in  manufac- 
ture of  metal  products  are  fre- 
quently making  even  greater 
savings  than  in  repair  work. 

Lincoln  Arc  Welders 

are  especially  adapted  to  fabricating  iron, 
steel,  and  other  metals — welding  seams, 
fastening  on  attachments  —  joining  of 
parts — in  fact,  any  work  of  this  nature  on 
which  speed  and  economy  count.  The 
heat  from  the  Lincoln  Arc  can  lie  con- 
centrated on  a  small  surface,  giving  a 
clean  looking  job  and  i>reveiiting  the 
warping  'or  buckling  usually  encountered 
in  gas  welding. 

The  operation  of  the  Lincoln  ^Velder  can 
be  learned  by  any  intelligent  workman  in 
two  or  three  days.  Once  liroken  in  he 
can  do  welding  jobs  at  lower  cost  tlian 
with  any  other  cf|uii)ment  or  process. 
This  we  prove  in  any  shop. 

Our  Welding  Engineer  will  gladly  in- 
spect a  plant  and  product  for  welding- 
possibilities — at  no  cost  to  the  owner. 

Write  for  Welding  Bulletin 

Lincoln  Electric  Co. 

of  Canada,  Limited 


Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Branch  Office 
MONTREAL 
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GENERATORS 

Canadian  Crocker-Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Canadian  Vickers,  Limited. 
Electrical  Maintenance  &  Repairs  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lancashire  Dynamo  &  Motoi'  Company. 
Lincoln  Electric  Co.  of  Canada. 
Thomson   Company,    Limited,  Fred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Jefferson    Glass  Company. 

GUARDS  (Lamp) 
McGill  Manufacturing  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HEATING  DEVICES 

Canadian  General  Electric  Company. 
Canadian   Vickers,  Limited. 
Canadian    Westinghouse  Company. 
Maieslic    Electric  Company. 
National  Elect)ic  Heating  Company. 
Northern    Electric  Company. 
.Spieliiiann    .Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Roving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories. 

INSULATING  VARNISHES 

S|iii.'lni;nni    .\gciicies,  TTcgrl. 

INSTRUMENTS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company.  ■ 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern^  Electric  Company. 

INSULATORS 

Canadian  Porcelain  Company. 
Canadian   Westinghouse  Company. 
Illinois  Electric  Porcelain  Company. 
Moloney  Electric  Company  of  Canada. 
Mica  Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 
Packard  Electric  Company. 

IRONS  (Electric) 
Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Majestic  Electric  Company  '  . 

National  Electric  Heating  Company. 
Northern   Electric  Company. 

LAMP  BULBS  (Electric) 
Jefferson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical  Maintenance  &  Repairs  Company. 

High  Efficiency  Lamp  Company. 
Lincoln  Electric  Co.  of  Canada. 
Moloney  Electric  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 

LANTERNS  (Electric) 
Duncan  Electrical  Company. 
.Spielmann    Agencies,  Rewstered. 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company. 
Electric  .Service  Supplies  Company. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Comnany. 


LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited. 

Canadian  General  Electric  Company. 
Cope,  T.  J. 

Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Ohio  Brass  Company. 
Steel  Co.  of  Canada  Limited. 


LIGHTING  STANDARDS 
Adams- Bagnall  Electric  Company. 
Toyner,  Limited,  A.  H.  Winter. 

Northern  Electric  Company. 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited. 


MAGNETS 

Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 


MEASURING  INSTRUMENTS 

Leeds  Northrup  Co. 
Noithern  Electric  Company. 
Thompson-Levering  Company. 

METAL  MOLDINGS 
National  Metal  Maiding  Company. 
Pringle,  R.  E.  T. 


METERS 

Chamberlain   &  Hookham  Meter  Company. 
Ferranti   Electrical   Company  of  Canada. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Packard   Electric  Company. 


MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 


MOTORS 

Canadian  Crocker-Wheeler  Company. 

Canadian  General  Electric  Company. 

Canadian    Westinghouse  Company. 

Canadian  Vickers. 

Century  Electric  Company. 

Electrical  Maintenance  &  Repairs  Company, 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

Lancashiire  Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company. 

Petrie,  Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers. 

Thomson   Company,   Limited_,  Fred. 

Toronto  &  Hamilton  Electnc  Company. 

Wagner  Electric  Mfg.  Company  of  Canada. 


NICKEL 

International  Nickel  Company. 

OFFICE  FURNITURE 
Canadian   Office  &  School   Furniture  Company. 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada. 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin  Electric  Manufacturing  Company. 
Devoe  Electric  Switch  Company. 

Northern  Electric  Company. 

PAINTS  &  COMPOUNDS 

G.  &  W.  Electric  Specialty  Company. 
McGill  Manufacturing  Company. 
Spielmann  Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada. 

PHOTOMETRICAL  TESTING 
Electric  Testing  Laboratories,  Inc. 


PATENT  S<5LICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond. 
Ridout  &  Maybee. 

PINS   (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company. 

PLUGS 

Benjamin   Electric   Manufacturing  Company. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company. 
Northern   Electric  Company. 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 

Steel  Co.  of  Canada  Limited. 

V  PORCELAIN 
Canadian  Porcelain  Company. 
Illinois  Electric   Porcelain  Company. 

Ohio   Brass  Company. 

POTHEADS  &  SLEEVES 
G.  &  W.  Electric  Specialty  Company. 
Joyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &  Engineering  Company. 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada. 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin  Electric  Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company. 

REPAIRS 
Electrical  Engineering  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Thomson  Company,  Fred. 

RHEOSTATS 
Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

ROSETTES 

Benjamin  Electric  Manufacturing  Company. 
Duncan  Electrical  Company. 
National  Metal   Molding  Company. 
Northern  Electric  Company. 
Prinjrle,  R.  E.  T. 

SOCKETS 

Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Duncan  Electrical  Company. 
Monarch  Electric  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 

SOLDERING  FLUXES 

Allen  Company,  L.  B. 
Houston    &  Company 

SPECIAL  HEATING  APPLIANCES 

National  Electric  Healing  Conipany. 

STANDARD  CELLS 
We»ton    Electrical   Instrument  Company 
(Continued  on  Page  ,S2  1 
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You  Eliminate  Needless  Risk 

when  you  install  Standard  Rubber  Insulated  Wire  in  that  building  of  )Ours. 
Its  g"uarantee  of  safety  consists  of  many  years  of  unusually  successful  and  depend 
able  service  and  in  the  fact  that  it  is  specified  and  used  by  architects,  engineers 
and    contractors    of   many    buildings  of 
international  importance,  one  of  which  is 
shown  below. 


Standard  Rubber  Insulated  Wire 

stands  lor  iiiaxinuim  finality,  which  means  the  tircatesl 
ccnn(iin\'  and  ihirahility.  it  exceeds  National  Electric 
("ode  reiiuircmcnts  to  a  degree  that  entitles  it  tn  he 
considered  as  a  se])arale  and  higher  standard  ol  excel- 
lence. 


W'lien  in  need  of 
you  to  i>et  prices  of 
your  order. 


ruhher  insulated  wire  it  will  ])ay 
S'lWNDAHU     wire  before  placin.c; 


Our  nearest  office  will  give  you  complete 
information  promptly. 

Standard  Underground  Cable  Co. 

of  Canada,  Limited 


Montreal,  Que      Hamilton,  Ont. 


Winnipeg  Man. 
Seattle,  Wash. 

IMainifacturers  of  Electric  Wires  and  Cables  of  all  kinds,  all  size?, 
for  all  seivices,  al;-o  Calilc  Terminals,  Junction  Boxes,  etc. 


(larry    liolel,  VVinni|iet;. 
.Man. 
An  liitccts  : 
it  .McDonald,  .\ronlical, 
()ue. 
Kl.  Conlractiii  s  : 
II.   Nielson  Co., 
I'illshninl'.  I'a 


AN  YLITE 


Ten  Changes  of  Light 

Makes  a  Night  Light  of  Anylight  with  a  Proportional 
Saving  of  Current 

ANYLITE  works  equally  well  on  either  direct  or  alternating  current —  a  feature 
that  you  dealers  and  contractors  appreciate. 

Put  ANYLITE  in  Homes,  Hospitals,  Hotels,  Nurseries,  etc.,  anywhere  Elec- 
tric current  is  used  .\NYLITE  finds  a  use.  It  is  guaranteed  ahsolutely — can't 
burn  out  and  will  last  indefinitely. 

ANYLITE  will  work  perfectly  with  lamps  of  any  filament,  and  the  saving  it 
effects  in  current  consumption  is  one  of  its  stron.gest  selling  points. 

.Write  us  today  for  our  proposition. 


Western  Distributors: — 
Miller,  Morse  Hardware  Co.,  Limited 
Great  VVest  Electric  Co.,  Limited 


Winnipeg,  Canada 
Winnipeg,  Canada 


ALERCO  ELECTRIC  COMPANY 

FORT  WAYNE,  INDIANA 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— CONTINUED 


STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Noitiiein   Electric  Company. 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company. 
I  aiiadian  General  Electric  Company. 
Toyner,  Limited,  A.  H.  Winter. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Chamberlain  &  Hookham  Meter  Company. 
Devoe  Electric  Switch  Company. 
Electrical  Maintenance   &  Repairs  Company. 
G.  &  W.  Electric  Specialty  Company.- 
Moloney   Electric  Company  of  Canada. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 
Sundh  Electric  Company. 

SWITCHBOARDS 

Canailian   General   Electric  Company. 
Canadian  Westinghouse  Company. 
Devoe  Electric  Switch  Company. 
Ferranti  Electrical  Company  of  Canada. 
Moloney  Electric  Company. 
Northern   Electric  Company. 
Pringle,  R.  E.  T. 

SWITCH  GEAR 
Ferranti   Electrical  Company  of  Canada. 

TAPE 

Packard  Electric  Company. 
Northern   Electric  Company. 


Jordan  Bros.,  Inc. 


TAPS 


TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Co. 
Northern  Electric  Company. 


TOASTERS 

National' Electric  Heating  Company. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 


TOOLS 

Northern  Electric  Company. 

Pratt  &  Whitney  Company  of  Canada. 


TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company. 


TRANSFORMERS 

Adams-Bagnall  Electric  Company. 
Canadian  Crocker- Wheeler  Company. 
C  anadian  General'  Electric  Company. 
Canadian   Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Company. 
Packard  Electric  Company. 
Thordarson  Electric  Manufacturing  Company. 
Wagner  Electric  Mfg.  Company  of  Canada. 


TRANSMISSION  TOWERS 

Canadian   Bridge  Company. 

TROLLEY  GUARDS 
Ohio  Brass  Company. 

TURBINES 
Boving  Company  of  Canada. 
Smith  Company,  S.  Morgan. 


TUBING 

Northern  Aluminum  Company. 

UNDERGROUND.  INSTALLATIONS 

Gest,  Limited,  G.  M. 

Northern   Electric  Company. 


VACUUM  CLEANERS 

Houston  &  Co. 
Pringle,  R.  E.  T. 


VARNISHES 

Spielniann  Agencies,  Regd. 


WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company. 
Smith  Company,  S.  Morgan.  ■ 


WELDING  EQUIPMENT 

Lincoln  Electric   Co.  of  Canada. 


WIRE 

Boston  Insulated  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company. 

D.  &  W.  Fuse  Company. 

International  Nickel  Company. 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada. 

Starr  Son  &  Company,  John. 


WIRING  DEVICES 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 


JuiK'  1,  J  917 


R  I  (  A  1.    N  I'.  \VS 


5.! 


In  offering  the  new  "THOR"  to  your  trade, 
you  can  do  so  with  full  assurance  that  you 
are  giving  them  "Value  Received." 


The  new  "THOR"  Electric  Washing 
Machine  is  Chainless—Beltless— Silent.  It 
is  simple  and  safe. 

This  machine  is  guaranteed  against  imperfedions. 
Write  Us  for  Full  Description  and  Prices 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


The  Margin 
,f  Certainty  ^.   „„.„.,  „  


that  IS 


built 


! 


Power  Factor  Meter — 
One  of  the  complete 
.eroiip  of  W'eslon  l<oiin(l 
Pattern  Instruments  for 
service  on  A.  t".  Switch- 
boards. 


he  uu  -.uln  S       __,^,-„ience  oi 

^  Electrical 
Instrument^ 

Newark. 

Ungton 

Weston  M°f,%Vc 
'^'"'V  for  Vovtable 

Service  on  .^^^.^^^  to- 


DIES 

For  all  kinds  of 
Screw  Cutting 


Ours  is  the  "Guaranteed  Line"  of 

Reamers  ~  Drills  -  Cutters  -  Taps 

Made  in  Canada  and  Sold  on  Merit 

Pratt  &  Whitney  Co.  of  Canada,  Ltd. 


Montreal 

723  Drummond  B\dg. 


DUNDAS,  ONTARIO 

Winnipeg 

1205  McArthur  BIdg. 


Vancouver 

609  Bank  of  Ottawa  BIdg. 
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W^stinghouse 

Electric  Ranges 

Automatic  and  Non-Automatic 

No  other  line  has  a  complete  automatic  control,  which  permits  the 
housewife  to  put  dinner  in  the  oven  and  go  away  for  the  day,  know- 
ing that  when  she  returns  the  meal  will  be  ready  to  serve. 

No  other  line  offers  such  a  variety  of 
styles,  or  such  a  broad  price  range. 

No  other  line  produces  as  early  a  load— of  f 
peak because  of  its  efficient  fireless 
cooker  action. 

Automatic  control  is  obtained  with  a  time 
clock  for  turning  on  the  current,  and  a 
thermostat  for  turning  it  off. 

When  the  desired  temperature  is  reached, 
a  circuit  breaker  shuts  off  the  current,  and 
cooking  is  continued  by  stored  heat  as  in 

Westinghouie  Type  3-19  Automatic  Electric  Rant  e  fireleSS  COOker. 

The  ovens  are  heat-insulated  with  two  inches  of  rock-wool— No 
heat  escapes  into  the  kitchen. 

Catalogue  8-D  describes  the  line  fullyy  send  for  a  copy, 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto       Montreal  Ottawa  Halifax     Ft.  William      Winnipeg        Edmonton  Calgary  Vancouver 

Traders  Bank     52  Victoria      Ahearn  &  Soper      105  Mollis  Telfer  158  Portage         211  McLeod       Grain  Exchange     Bank  of  Ottawa 

Bldg.  Sq.  Ltd.  St.  Bldg.  Ave.,  E.  Bldg.  Bldg.  Bldg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

Now  the  fact  that  it  is  used  by  the  Hydro-Electric  Commission  is 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.    AH  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 

^''^  Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phone 
Adelaide 
902-903 


162  Adelaide  Street  West 
TORONTO 


Nights 
Beach 
1723  1930 


The  National  Authority  on  Wiring  and  Construction" 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  359,400  Sold 


23rd  Year 


By  H.  C.  Gushing  Jr. 

Fellow  American  Institute  o/  Electrical  Engineers;  formerly 
Electrical  Inspector Jor  Boston  Board  of  Fire  Underivr iters 
and  Underwriters'  Tariff  Association  of  Neiu  York, 


23  rd  Edition 


1917  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,      347  Adelaide  street  west.       Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced  "—E.  T.  Birds  ALL,  M.K.,  a.i.e.b. 
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ELECTRIC  REPAIRS 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Co.,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIII^ 

I    G  &  W  DETACHABLE  POTHEADS  | 

Are  a  Direct  Solution  of  Many  Problems  = 


They 
Simplify 


They 
Eliminate 


Lay  Out 
Construction 
Maintenance 
Operation 


They 
Facilitate 


Cutting  and  Splicing 
Temporary  Jumpers  They 
Duplication  of  Lines  Are 
Spare  Equipment 


Sectionalizing 
Testing 
Throw  Overs 
Feeder  Stripping 
Tie  Line  Provision 


Low  in  Cost 
Safe  to  Handle 
Permanently  Reliable 
Conservatively  Rated 
Widely  Used 


Let  us  show  their  application  to  your  circuits. 


G.  &  W.  Electric  Specialty  Company  i 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.S.A.  = 


A.  H.  Winter-Joyner,  Ltd. 
A.  H.  Winter-Joyner,  Ltd. 
Benz  Richardson  Co.,  Ltd. 
General  Supplies  Ltd. 


100  Wellington  St.  West  Toronto 
New  Birks  Building  Montreal.  Que. 
592  Notre  Dame  Ave.  VVinnipcg 
122  nth  Ave.  West        Calgary,  Alta. 
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NorthQr/1  Electrk 

TRACTION  SWITCHBOARDS 

Like  the  combination  of  a  safe,  a  Switchboard  is  the  controlling  mechanism  of  the 
power  house.   It  must  work  safely  on  time  and  every  time. 

The  above  illustration  shows  a  600  volt  railway  switchboard  built  by  us  for  the  Mont- 
real and  Southern  Counties  Rail\va\  and  with  it.  1500  K.W.'s  of  electrical  energy  are  under 
complete  control  and  protected  against  abnormal  conditions  which  arise  in  the  operation 
of  railway  circuits. 

Condit  Oil  Switches  and  Circuit  Breakers  handle  the  Power:  Weston  Indicating  In- 
struments, Esterline  Graphic  Meters  and  Sangamo  Integrating  Instruments,  provide  sources 
■of  accurate  measurement  and  permanent  records  of  how,  when  and  how  much  energy  has 
been  delivered  to  the  system. 

We  make  boards  for  High  and  Low  Tension  service.  Ask  o\\x  nearest  house  for  a 
(juotation  on  your  requirements. 

North(^rti  Ekctr/c  Contpa^ty 


HALIFAX 

MONTREAL 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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Here's  the 
^^ROLLER-BEARING'' 
wireway  of 

Norther  ft  ElQCtrfc 

DURADUCT 


(Reg.  Can.  Patent  Office) 


Just  This: 

The  inner  surface  of  the  tube  con- 
sists of  a  series  of  hills  and  valleys. 
A  wire  fished  through  touches  the 
high  spots  only. 

This  reduces  friction  to  a  minimum 
and  makes  fishing  75%  easier. 

All  reliable  dealers  sell  Duraduct. 

Northern  Efectric  Compoftv 

LIMITED 

MONTREAL  OTTAWA  WINNIPEG  CALGARY 

HALIFAX  TORONTO  REGINA  VANCOUVER 


THE  BLACK  DOTTED  LINE  IS  THE  MARK  OF 

———^-DURADUCT—- — - 


THE    ELECTRICAL  NEWS 


fLEXTUBE 


If  the  above  view  of 
the  construction  of 


is  not  sufficiently  convincing  of  its  superior  quality,  write  us 
for  a  sample  and  examine  for  yourself.  FLEXTUBE  is  made 
by  the  largest  manufacturers  of  electrical  conduits  and  fittings. 

It  is  the  original  seamless,  interwoven,  non-metallic,  flex- 
ible conduit  with  the  "roller-bearing"  wireway;  and  the  only 
conduit  of  this  construction  which  is  double-compounded.  The 
interwoven  single  wall  tubing  is  compounded  and  then  pro- 
tected with  a  tough  thread  outer  braiding,  which  is  also  com- 
pounded. 

We  could  make  a  cheaper  tubing,  but  to  do  that  we  would 
have  to  sacrifice  quality. 


Electrical  Conduits   &•  Fittings 
1118  Fulton  Building,  PITTSBURGH,  PA. 

Atlanta  Dallas  Los  Angeles  Salt  Lake  City 

Boston  Denver  New  York  San  Francisco 

Buffalo  Detroit  Philadelphia  Seattle 

Chicago  Portland  .  St.  Louis 

Buenos  Aires  Havana  Manila  Paris 


Canadian  Distributors 
CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 

Head  Office,        -        -  -  TORONTO 

District    Sales,  Offices:  . 
Montreal                                        Winnipeg  Edmonton 
Halifax                                           Calgary  Nelson 
Ottawa                                         London  Vancouver 
'  oljalt  Soutli  Porcupine 
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WARD  LEONARD 


Do  you  want  a  sample  of  this  remarkable 

RESISTANCE  UNIT? 

We  wil   gladly  send  it  to  you — gratis. 

You  would  like  to  see  this  unit. 

Just  turn  to  your  stenographer  and  dictate  ten 
words,  "  Please  send  me  a  sample  3000  ohm 
enamelled  unit."  You  will  note  the  great  amount  of 
resistance  in  a  small  space  in  one  layer  of  wire. 
It  is  possible  because  of  our  method  of  sealing  in 
the  resistance  with  vitreous  enamel. 

Oxidation  —  the  destroyer  of  resistances  —  is 
prevented. 


Ward  Leonard  Electric  Co.,  Mt.  Vernon,  N.  Y. 
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"Ideas  have  fashioned  the  world" 


Benjamin  Products 


Wireless  Clusters 
Plug  Clusters 
Sockets 

Wiring  Devices 
Attachment  Plugs 
Stand  Lamp  Clusters 
Reflectors 
Street  Lighting 

Units 
Store  and  Office 

Fixtures 


Gas  and  Vapor  Proof 

Fixtures 
Industrial  Lighting 

Units 
Show  Case  Lighting 
Panel  Boards 
Factory  Signals 

Safety  Devices  for 

Punch  Presses 
Screw  Drivers 
Tool  Sets 


Administrative  genius — ideas  in  govern- 
ment— have  shaped  the  destinies  of  people 
as  nations. 

Inventive  genius — ideas  in  production- 
have  supplied  the  comforts  and  conveni- 
ences of  people  as  individuals. 

The  name 


is  synonymous  with  many  remarkable 
ideas  wrought  into  useful  electrical  de- 
vices—ideas which  have  brought  increased 
convenience  and  pleasure  to  millions  of 
users  of  electricity— and  the  Service  that 
the  Benjamin  Institution  is  able  to  render 
is  of  practical  value  to  the  electrical 
industry. 


Buy  BENJAMIN  '*Made  in  Canada''  Goods 

Benjamin  Electric  Mfg.  Co.  of  Canada 

11-17  Charlotte  Street,  Toronto 
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11 


no  wiggly  parts — 
a  nicely  shaped  porcelain 
shell  snugly'  holding  the  high  capacity 
(660  watt)  push  button  mechanism — 
all  this  will  be  apparent  to  you  if  you 
inspect  the 

C"H  Push  Sockets 

Porcelain  Shell  Types 

They  are  well  made,  symmetrical,  proof 
against  shock— particularly  suited  for  use  in 
bathrooms,  hospitals,  laundries,  etc.  A 
moist  cloth  makes  them  look  like  new- 
clean  and  sanitary,  after  years  of  service. 


Benjamin  Electric  Mfg.  Co.  of  Canada 

Limited 

11-17  Charlotte  St.,  Toronto 
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Pictures  of  a  few  fittings  you  should  use 


THOMAS  &  BETTS  COMPANY,  new  york  city 


Carried  in  stock  at  all  branches  of  our  Canadian  Distributor: 
Northern  Electric  Company,  Limited 
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Enclosed  Fuses 
Lineman's  Supplies 
Porcelain  Insulators 
Heating  Apparatus 
Transformers 
Telephones 


General  Electric  Supplies 


Let  us  quote  you  on  your 
requirements 


JOHN  FORMAN  &  SONS 

248-250  Craig  Street  West 

MONTREAL 
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Made  in  Canada 


PiKimD  Electric  Co 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Office,  N.  W.  Office  and  Warerooms, 

Traders  Bank  BIdg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  BIdg. 
Montreal,  Que. 


By  Canadian  Labor 
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IJm¥  ii 

ELECTRIC  RANGES 
aTYPE  for  every  KITCHEN 
in  every  TYPE  g/^HQME 


Lar^e  Resilience  Kitchen.  ^M^.    Avartment  KUchen  Remodeled  Building  Kitchen 


'  .If"  fcSX  T     1  p-"^ 


■zy    Apartment  Kitchen 


•■■■■■■■•■■■■■■■lai 


ODAY  it's  a  question  of  select- 
ing, the  proper  type  ran^e  that 
will  satisfactorily  and  econom- 
ically serve  each  housewife's 
particular  rau^e  need. 

There's  a  Hughes  Electric  Ran^e  de- 
signed to  meet  every  requirement  in 
your  community,  reg,ardless  of  the  size 
of  household  and  kitchen.  Whether  for 
the  lar^e  residence,  the  six  or  seven 
room  apartment,  the  remodeled  build- 
ing, the  "cozy"  one  or  two  room  apart- 
ment, the  cottage  or  farm  dwelling 
kitchen,  there  is  a  Hug,hes  Electric 
Ran^e  perfectly  suited  for  the  purpose. 

We  are  well  equipped  to  serve  Central  Uta- 
tions  with  the  largest  and  most  complete  line 
of  Electric  Ranges  on  the  market  today — a 
type  for  every  kitchen  in  every  type  of  home. 

HUGHES  ELECTRIC  HEATING  CO 

364    Richmond   Street  West, 
TORONTO,  ONT. 


"Daisy  Dayload"  is  The  J^ational  Electric 
Ran&e  Magazine  published  gratis  by  us 
every  other  month  for  ei'ery  Electric  RanAe 
Salesman  in  America.  Are  you  receivitift  it? 
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Smith  Hydraulic  Turbines 


are  built  in  many  sizes  and  types  suitable 
for  installation  under  high,  low  or  medium 
heads,  in  single  or  multiple  wheel  units  on 
vertical  or  horizontal  shaft. 


The  accompany- 
ing illustrations 
show  the  unusu- 
ally heavy  con- 
struction which 
insures  durability 
under  most  severe 
operating  condi- 
tions. 


Tests  at  Holyoke  and  under  ACTUAL 
OPERATING  CONDITIONS  have  shown 
unusually  high  efficiency  at  all  stages. 


The  Present  Day  Demands  for 

EFFICIENCY, 
RELIABILITY 
and  DURABILITY 

justify  the  installation  of  Smith 
Turbines,  for  their  superiority  in 
all  that  insures  a  successful  op- 
erating hydraulic  turbine. 


We  also  build  a  complete  line  of 

Head  Gate  Hoists, 
Trash  Racks, 
Steel  Flumes, 
Relief  Valves, 
Gate  Valves, 

Gears  and 

Power  Transmitting 
Machinery 

If  interested  in  water  power  de-  ; 
velopment,  write  Dept.  "N" 
for  Bulletin  showing  many 
other  types  of  units. 

S.  Morgan  Smith 

Company 
YORK,  PA. 

H.  B.  Van  Every 

Canadian  Representative 

405  Power  BIdg.,  MONTREAL 
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Favor  us  with  the 
opportunity  to  quote 

on  all 

PRODUCTS  OF 

IRON,  STEEL, 
COPPER  and  BRASS 

used  in  the  electrical  industries 

•  •    •  • 

Send  us  your  specifications 

For  Wire  (copper  or  galvanized), 
Bolts,  Nuts,  Rivets,  Washers,  Machine 
Screws,  Pole  Steps,  Guy  Clamps, 
Cross  Arm  Braces,  Wall  Hooks,  White 
Lead,  etc. 

•  •      •  • 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON        -        -  MONTREAL 

SALES  OFFICES 

H&tnilton,  Toronto,  Montreal,  Winnipeg,  Vancouver,  Victoria,  Sf.  John 
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D&W 

Oil  Fuse 
Cutouts 


THE  accompanying  illustration  shows  an 
installation  of  "D  &  W"  Oil  Fuse  Cut- 
outs on  the  lines  of  the  Ottawa  Electric 
Co.     Here  they  are  called  upon  to  do  particu- 
larly heavy  duty,  and  they  are  doing  it. 

Every  mail  brings  us  letters  from  users  of 
"D  &  W"  Oil  Fuse  Cutouts,  testifying  to  their 
unusual  performance,  such  compliments  as  : — 
"Have  given  us  remarkable  service  under 
severe  conditions"  —  "Fuses  of  full  capacity 
have  been  blown  out  without  damage  to  cut- 
outs"—  "Are  doing  service  on  lines  carrying 
from  2500  to. 4600  volts,  and  have  entirely  el- 
iminated difficulties  and  interruptions  to  ser- 
vice^'—  "Remarkable  service" — "For  perfect 
service  and  complete  satisfaction,  we  can  re- 
commend this  type  of  fuse  to  anyone,"  truly 
expresses  the  performance  of  these  cutouts. 


Write  for  New  Catalogue  No.  2. 


D&WFuseCo 

Providence,  R.  I. 


CANADIAN  SALES  AGENTS 


Electrical  Equipment  Co.,  Ltd., 
Montreal,  Que. 

Mechanics  Supply  Company,  Ltd., 
Quebec,  Que. 


General  Supplies,  Limited, 
Calgary,  Alta. 

Frank  Darling  &  Company, 
Vancouver,  B.  C. 


Factory  Products  Limited 
Toronto,  Ont. 


Bentz-Richardson  Company,  Ltd., 
Winnipeg,  Man. 

John  Starr,  Son  &  Company,  Ltd.,  Halifax,  N.S. 
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^«  GRUNDY 


Patent 
Flexible 
Insulated 
Coupling 


Cast  Iron  Leather  Cast  Iron 


is  specially  adapted  for  connecting  Motors  to 
Pumps,     Machine    Tools,    Sewing  Machines 
Woodworking  Machinery,  Printing  Machinery, 
Fans,  Blowers,  etc. 

It  is  a  simple  and  effective  device  for  connect- 
ing the  two  ends  of  Shafting  where  it  is  diffi- 
cult to  get  the  bearings  in  perfect  alignment, 
or  where  they  are  liable  to  get  out  of  adjust- 
ment. 

Write  for  our  Booklet,  which  gives 
detailed  description. 

Canadian  Bond  Hanger 

&  Coupling  Company 

Limited 

ALEXANDRIA,  ONTARIO 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

Avoid  high  prices  and 
disappointment,  owing  to 

shortage  of  material, 
by  booking  orders  early. 


Home  Industry 


NITROGEN 


nd 


TUNGSTEN 
LAMPS 


MANUFACTURED 
BY 

THE  SOLEX  COMPANY,  LIMITED 

762-764  St.  Lawrence  Blvd.  -  MONTREAL 
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Electrical 
Machinery 


FOR  SALE 

The  following  Second-Hand  MOTORS  in  Good  Order 


IMMEDIATE  DELIVERY 


No. 

1 


No. 


II.  P. 
40 

;!(> 

20 
10 


II.P, 

40 
30 

ao 

20 

20^ 
15 


3  phase, 
Speed 

sr,l) 
1120 
1120 
1120 
I  l.SOO 
.  ISOO 
ISOO 
1800 

2  phase, 

Speed 

sr.o 

1120 
.*.")0 
SfiO 
1120 
1120 


Co. 


60  cycle,  220  volts. 
Make 
Westinghoiise 
Westinghouse 
Westinghoiise 
Westinghouse 
Westinghoiise 
T.  &  H.  Elec. 
Westinghoiise 
Westinghoiise 

60  cycle,  220  volts 
Make 

.  Westinghouse 
Westinghoiise 
Westinghoiise 
W  estinglioiise 
Westinghoiise 
Westingliouse 


Type 
CCL 
CCL 
CCL 
CCL 
CCL 
New 
CCL 
C 


Type 
CCL 
CCL 
CCL 
(  CL 
CCL 
CCL 


10 
10 

T/2 


.■i 


1 


1120 
ISOO 
ISOO 
ISOO 
1120 
isnn 

ISOO 
ISdO 


Elec. 


CCL 


CCL 
CCL 
CCL 
CCL 

CCL 


Auto  Starter — new- 


Westinghoiise 
Can.  Cieneral 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Can.  Crocker  Wheeler 
Westinghouse 

C.G.E.,  220  volts,  60  cycle, 
3  phase,  75  h.p. 

TRANSFORMERS 
60  cycles,  2200  primary,  220  volt.  Secondary 
.  .  7.")  k.w.        Can.  General  Electric 
.  .   no  k.w,  Westinghouse 
.  .  40  k.w.        Packard  and  Westinghoiise 
.  .  M."  k.  w.  T'ackard 
.  .   10  k.w.  Pittsliurgli 
For  Deliveries  and  Prices,  Write  . 


We  Want  to  Buy 

Generator  A.C.  600  Rev.  60  Cycle,  3  phase  6000  Volts. 
A.O.  Motor  200  H.P.  25  Cycle.  3  phase  wwpp  or  200  V. 


Motors 
Dynamos 


Motor  and 
Steam 
Generator 
Sets 


Agents  for 
Witlard 
Storage 
Batteries 


We  do 

Overhauling 

and 

Repairing 


Toronto  &  Hamilton  Electric  Co. 

Limited 

HAMILTON,      -  CANADA 
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X 


X 

X 
X 
X 
X 

Y 


X 


MADE-IN-CANADA 


Illuminating  Glassware 

Since  last  year's  Electrical  Convention  our  line  of  glassware  has 
been  enlarged  until  it  now  comprises  over 

1000 

shapes,  sizes,  designs  and  colorings  in  Electrical  Glassware  alone, 
and  it  is  constantly  being  added  to. 


No.  371  D  460 
The  hall  lantern  of  our  "Diana"  house  lighting  set. 


OUR  SPECIALTIES 

"MOONSTONE"  glass  for  semi-indirect  bowls  and  street  lighting 
glassware. 

"LUMO"  glass  for  Nitrogen  units  and  street  lighting  glassware. 
DEEP  ETCHING  on  white  glass  for  interior  lighting. 
COLOR  DECORATION  by  Hand  Painting. 

Jefferson  Glass  (bmm  [pted 

Factory  and  Head  Office:  TORONTO 

MONTREAL— Royal  Tru»t  Bldg.,  L.V.  Webber,  Manager.     WINNIPEG— 592  Notre  Dame  Ave.,  A.E.  Esling,  Agent. 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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LINCOLN  MOTORS 


IN  ALL  INDUSTRIES 

Lincoln  Motors  are  known  and  used  m  all  the 
greatest  industries. 


The  responsible 
men  in  these  plants 
see  Lincoln's  mes- 
sage every  month  in 
their  business  jour- 
nals. 

Engineers  who 
specify  Lincoln 
Motors,  contractors 
who  sell  them, 
power  companies 
who  recommend 
them,  will  find  that 
Lincoln  is  accepted 
as  a  standard  by 
their  customers. 

Ask  for  Bulletin  on 
Motors  loi-E. 


Simple  Power 

,  I  r  I  IM  It  ~IihI, 
iipUci.  Ilu.i  .1  Linu.l.i  M.Mn. 


Tme  FouMdrV 

lAllHCOlHillOlll 


13 

The  Lincoln  Electric  Co 


Com  Age   |     ^.„,,,  , 

'•'«<:>,a„,c,|[j,,,„^j^j 


IINCOINHOTORSI 


Tliis  standard  Lincoln  Motor  has 
operated  iindei-  water  foi-  over  ."! 
years  without  damage  to  windings 


"Link  Up  With  Lincoln" 


Lincoln  Electric  Co 

of  Canada,  Limited 

Head  Office: 
311  312  Kent  Building,  TORONTO,  ONT. 
Branch  Office:  Montreal 
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An  Ever  New 
Trolley  Base 

All  the  -wearine"  parts  of  O-B  Trolley  l!ase  are  fitted 
with  renewable  steel  bushing^s.  (See  illustration  at 
ri,S;ht.)  , 

These  are  easily  replaced  when  worn,  and  that 
makes  the  Base  practically  as  o()od  as  new. 

O-B  Trolley  Base 

maintains  a  uniform  tension  on  the  wire  at  all  heights. 
Yon  may  adjust  the  tension  so  that  there  is  enouoh  to 
hold  the  wheel  firmly  to  the  wire,  but  not  enough  un- 
duly to  strain  the  oyerhead.  Then  it  vyill  remain  ap- 
proximately the  same,  regardless  of  the  height  of  the 
wire. 

More  complete  description  on  page  583 
of  Catalog  No.  16. 

The  Ohio  Brass  Company 

MANSFIELD,  OHIO 


Dark  Portions  are  Renewable  Bushings 


PERI^ANTI 


Moving  Iron  Ammeters 


Switchboard  Type 

Moving  Iron  Ammeters  and  Voltmeters,  for 
A.G.  or  D.C.  use,  Back  connected,  8  inch 
projecting  pattern,  protected  dial.  Delivery 
of  these  reliable  instruments  can  be  had 
from  Toronto  stock  in  various  ranges  of 
scales  up  to  600  Amperes,  and  up  to  600 
Volts,  and  are  'made  for  use  without  in- 
strument transformers. 


AMPERES 


© 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherbournc  St. 


MONTREAL 

704  Unity  Building 


WINNIPEG 

Farmers'  Advocate  Bldg. 


Perkanti<=q^ 


01 
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The  new  home  of  Hessco  Electric  Mfg.  Co. 


Largest  Electrical  Mfg.  Plant,  Combined  with  Pottery,  in  America. 

One  Million  SH  Split  Knobs  in  Stock 


The  Hessco  Electric  Manufacturing-  Company  are 
making  a  complete  line  of  electrical  supplies,  consist- 
ing of  receptacles,  fuse  plugs,  cutouts,  switches,  etc. 

You  will  find  complete  satisfaction  in  handling  and 
using  Hessco  products.  They  have  no  superiors  in 
appearance,  material  and  workmanship. 

Each  and  every  article  passes  through  the  hands  of 
our  inspector  before  it  leaves  our  assembling  room. 

Therefore,  we  stand  back  of  all  our  products  with 
an  iron-clad  guarantee  that  they  will  give  entire  satis- 
faction. 

By  placing  your  order  at  the  earliest  date  possible 
you  will  enable  us  to  serve  you  better,  and  in  so  doing, 
increase  the  possibility  of  a  larger  profit  for  yourselves. 


Hessco  Electric  Mfg.  Company 

General  Offices: 

210  and  212  Adelaide  Street  West,  TORONTO 
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Canadian  Hart  Accumulator  Co. 

Limited 
Head  Office  and  Works 

ST.  JOHNS      -  QUE. 


Storage  Batteries 

1                                                       ¥g\v   J 

Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 


Electrical  Storage  Batteries  for 
Country  HouseSy  FarmSf 
Town  Lighting  and 
Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 
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Laboratories    84 

Canadian  Office  &  School  Furniture 

Company   84 

Canadian  Porcelain  Company  .....  80 

Canadian  Westinghouse  Company..  92 

Century  Electric  Company    30 

Chamberlain  &  HookJiam  Meter  Co., 

Limited   

Cleveland  Armature  Works    77 

Conduits  Company,  Limited  10-11 

Cope,  T.  J  

Cutter  Company   36 

Daum,  A.  F   88 

Dennison,  H.  J.  S   78 

Detroit  Fuse  &  Mfg.  Co   87 

Devoe  Electric  Switch  Compaany  ...  89 

Dossert  &  Company   77 

Duncan  Electrical  Compaany   91 

D.  &  W.  Fuse  Company   16 

Economy  Fuse  and  Mfg.  Co   32 

Elec.   Maintenance  and   Repair   Co.  93 

Electric  Railway  Improvement  Co...  89 


Electric   Seryice  Supplies  Company 
Electrical  Testing  Lal:>oratories 
Ewart  &  Jacob  


Ferranti  Electrical  Company  . .  . 
Fetherstonhaugh  &  Hammond 
Forman  &  Sons,  John   

■G.  &  W.  Electric  Specialty  Co. 

Gest,  G.  M.,  Limited  

Gray,  Charles  F  

Great  West  Electric  Company  . . 

Hamilton  Gear  &  Machine  Co. 

Hessco  Company  

High  Efficiency  Electric  Lamp  Co 

Houston  &  Company  

Hughes  Electric  Heating  Co.  . . 
Hunter  Fan  and  Motor  Company 


84 
84 

21 
84 
9 


84 
88 

30 
22 
78 
8,5 
13 
24 


Illinois  Electric  Porcelain  Company 

International  Nickel  Company   81 

Jackson,  C   26 

Jefferson  Glass  Company   19 

Jones  &  Glassco  

Jordan  Brothers   88 

Joyner,  Limited,  A.  H.  Winter   ...  30 

Kelsch,  R.  S  ■   84 

Kent  Brothers   77 

Kerry  &  Chace,  Limited  -.   84 

Klein,  Jr.,  P.  H   :.  .  34 

Kuhlman  Electric  Company   91 

Lachapelle  &  Company,  W.  H.   ...  91 

L'Air  Liquide  Society   33 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup   Company    85 

Lightfoot,  '  Stanley    84 

Lincoln  Electric  Company  of  Canada  20 

Lindsley  Brothers  Company   85 

Lowry,  E.  A   78 

Lyman  Tube  and  Supply  Company  . . 
Luminous   Specialty   Company    . . 


Macallan  Company   

Masco  Company  

Majestic  Electric  Company  ...  . 

McAvity  &  Sons,  T   25 

McGill  Manufacturing  Company  ...  81 


80 

90 
36 
93 


McKinnon  Chain  Company    32 

Mitchell,  Chas.  H.  &  Percival  H.  . .  84 
Moloney  Electric  Co.  of  Canada  85-87 

National  Electric  Heating  Company  94 

National  Metal  Molding  Company  ..  4 

Northern  Aluminum  Company   ....  85 

Northern  Electric  Com])any    2 

Ohio  Brass  Company   21 

Packard  Electric  Company    12 

Petrie,  H.  W  '.   78 

Phillips  Electrical  Works,  Eugene  F.  75 

Pratt  &  Whitney  

Pringle,  R.  E.  T   94 

Redmanol  Chemical  Products  Co.  . .  31 

Ridout  &  Maybee   78 

Robertson  Limited,  J.  M.   84 

Robbins  &  Myers  Company   35 

Ross  &  Company,  R.  A   84 

Sammett,  M.  A   84 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan    14 

Solex  Company   17 

South  Bend  Current  Control  Co.  ...  81 

Spielmann  Agencies   27 

Spray  Engineering  Co   33 

Standard  Underground  Cable  Com- 
pany of  Canada   77 

Standard  Wiring   79 

Starr,  Son  &  Co.,  John   77 

Sundh  Electric  Company  

Steel  Company  of  Canada   15 

Tallman  Brass  and  Metal  Co   32 

Thomas  &  Belts   8 

Thompson,  Clarence   84 

Thompson,  Fred  &  Co  

Thompson-Levering  Company  ....  85 

Thordarson  Manufacturing  Company  85 

Toronto  and  Hamilton  Electric  Co.  18 

Tuljular  Woven  Fabric  Company  . .  3 

Vickers  Limited   79 

Wagner  Electric  Manufacturing  Co. 

Ward  Leonard  Electric  Co   5 

Weston  Electrical  Instrument  Co.  ..  89 

White  Electrical  Company,  T.  C.  ...  79 


Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unity  BIdg.  MONTREAL      3402  Osier  Ave.,  Shaunessy  Heights,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  line  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  1  2"  and  1  6"  sizes, —  every  fan  is 

ready  for  service  with  1  0  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 
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"McAVITY" 

Ornamental 
Fluted  Cast  Iron 

Lighting  Post 


A  Light 
Investment 

with 
Big  Returns 

Fitted  with 
12"  and  14' 
ALABASTER 
GLOBES 


Wliy  not 

install  a 

"WHITE 
WAY" 

District  ? 
and  make  your 
CITY  LIGHTS 
ATTRACTIVE 


HEAVY  WEIGHT  PATTERN 

Write  for  Illustrated  Booklet  of 
Different  Designs 

T.  McAVITY  &  SONS 

LIMITED 

St.  John,  N.B.,  Canada 
Montreal  Winnipeg 


Bagge's  Travel  -  Flash 
Electrograph  Systems 

THE  SUPERIOR 
TALKING  ELECTRIC  SIGN 

(Automatic)  (For  Any  Language) 

The  Universal  "TRAVEL-FLASH"  System.  Capa- 
city, 2,000  letters  or  less.  (The  text  or  letters  traveling 
across  the  lamp-bank,  from  right  to  left.) 

For  exploitation  of  prominent  locations,  for  general 
publicity,  CENTRAL  STATIONS,  etc. 


DEPENDABLE 
FOOL-PROOF 
MODERN 
EFFICIENT 
LOWEST  IN  COST 

Please  state  always : 
HEIGHT  OF  LETTER, 

VOLTAGE, 
D.C.  or  A.C.    Cycle,  or 
generating  plant  of  its 
own. 


OUTDOORS 

6   feet   or   less  high 

INDOORS 

6  inches  or  more  high 
Obtainable  in  7,  9,  10-15 
Lamps  to  the  "I"  Line 


EQUIPMENTS  without 
LAMP  BANKS  and 
LAMPS   supplied  to 
THE  ELECTRICAL 
TRADE 


Bagge's  Electrograph  System 


14  E.  Jackson  Blvd. 


CHICAGO,  ILL. 


BiTUMiiVizED  Fiber  Conduit 

is  about  ONE-THIRD  the  cost  of  iron  pipe,  is  a  far 
better  insulator  and  will  last  longer ;  it  can  be  laid 
in  trench  WITH  or  WITHOUT  concrete  ;  it  is  water 
and  gas  proof,  the  joints  being  made  tight  with  the 
compound  which  is  furnished  free  with  each  order. 

It  can  be  cut  into  odd  lengths  with  a  saw  and  the 
butt  joints  easily  wrapped  and  sealed  ;  is  shippea 
in  crates,  entailing  little  or  no  loss  from  breakage. 

It  is  not  only  an  ideal  conduit  for  main  line  subway 
work,  but  for  LATERALS  and  SERVICE  LINES  it  is 
by  far  the  cheapest  in  price  and  most  easily  and 
quickly  installed,  and  at  the  same  time  the  most 
efficient  type  of  underground  conduit  in  existence. 

Write  for  Literature 

American  Conduit  Company 

East  Chicago,  Ind.,  U.S.A.  1  40  Na<{au  St.,  Nt  w  Yoik 

Distributors  for  Canada : 

Northern  Electric  Company 

LIMITED 

Montreal,  Halifax,  Toronto.  Winnipeg.  Retina. 
Calgary.  Edmonton,  Vancouver,  Victoria. 
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Greatest  profits  from 

DELTA  LAMPS 


Delta  was  the  originator  of  the  Heavy  Ser- 
vice Dry-Cell  Electric  Lamp  idea,  and  is 
now  by  far  the  largest  maker  in  America. 
We  offer  you  all  the  serviceable  features  of 
the  strongest  with  the  new  styles  of  hold- 
ers, etc.  Delta  Vehicle  Electric  Lighting 
Systems,  Hand  Lamps  and  Flashlights  pay 
you  the  best  profits  in  the  business.  Send 
for  our  catalogue  and  price  lists. 


BEST  "Jiffy"  PLUG 

Wire  it  Quick 


Actual  Size 


The  "Jiffy"  plug  is  practically  indestructible, 
but  the  great  feature  is  the  speed  and  effi- 
ciency. You  can  wire  two  Jiffy- Plugs  while 
you  would  wire  one  ordinary  plug.  It  is 
heat-proof,  oil-proof,  water-proof.  There  is 
no  other  plug  like  the  Jiffy.  Cannot  be  as- 
sembled wrong — nearly  automatic  as  any 
wiring  device  can  be  built.  Maximum  wir- 
ing efficiency  all  the  time  and  best  results. 
Write  for  special  Bulletin  and  Discounts. 


C.  JACKSON 


Agent  for  Eastern  Canada 

Delta  Electric  Co. 

22  College  St.  TORONTO 


Agents  Western  Canada 

Houston  &  Co.  WINNIPEG 


Agent  for  Canada 


Best  Electric  Co. 

22  College  St. 

TORONTO 
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British^  Made 

by 

GRIFFITHS  BROS.  &  CO.,  LONDON 

Manufacturers    to    the   Admiralty    and    War  Office 


I  n 


"Anti-Sulphuric" 
Enamel 

The  only  reliable  protedion  against  the 
action  of  acid  and  chemical  fumes.  For 
battery  rooms,  chemical  works,  etc. 

"Ferrodor'^ 

Rustproof  elastic  paint.    Superior  to 
Graphite  or  Red  Lead.     Defies  all 
climatic  conditions. 

1  1 

"Driorol" 

Oil-proof  Enamel.    Dries  quickly  over 
greasy  and  oily  surfaces.     Not  affected 
by  lubricating  or  transformer  oils. 

"Armour 

Fire-resisting    paint,    in    all  colors 
Weather-resisting.  "Armour"  colorle  ' 
solution  for  fire-proofing  fabrics. 

1  1 

"Armaceli" 

Possesses  the  highest  insulating  qualities 
of  any  varnish  on  the  market. 

"Ohmaline^^ 

Black,  quick  air-drying  insulating  com- 
position.   Also  supplied  for  stoving,  and 
as  a  solid  insulating  compound. 

1  1 

"Shaydolite" 

For  coloring  or  frosting  electric  lamps. 
Used  in  the  Royal  Navy.  Weather- 
proof.   Dries  rapidly. 

"Armour  Gun  Paint 

The  only  paint  unaffected  by  intense 
heat,  oils,  gasolene,  weather,  asphyxiat- 
ing gases,  etc.     As  supplied  to  the 
British  and  Allied  Governments. 

I  I 

Stocked  by 

Spielmann  Agencies,  Regd. 

Sole  Canadian  Agents 

45  St.  Alexander  Street      -        -  MONTREAL 
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Electrical  Home  Needs 


The  "Uni\-er.sal"  Tourist  Iron  is  unsurpassed  for 
emergency  ironing.  When  inverted  it  rests  on  its 
stand  and  serves  as  an  excellent  hot  plate  for  heating 
a  small  quantity  of  water  or  ironing  out  velvet  or  rib- 
bons. The  circular  opening  back  of  the  Iron  is  for 
heating  a  curling  iron. 

Dealers  will  be  furnished  with  similar  electros,  suit- 
able for  newspaper  advertising,  one  or  two  columns 
wide,  with  appropriate  reading  matter,  free  of  charge. 


UNIVERSAL 

ELECTRIC 


CURLiNG  IRON  WlTH 

haIcSdryer 


The  "Universal"  Curling  Iron  supplies  the  proper 
heat,  without  scorching  the  hair,  for  any  time  desired, 
at  a  trifling  cost.  There  is  no  flame  to  blacken  the  iron 
with  soot  and  smoke.  The  Hair  Dryer  dries  the  hair 
quickly  after  the  shampoo  or  bath,  the  operation  being 
especially  soothing  and  restful. 

Dealers  will  be  furnished  with  similar  electros,  suit- 
able for  newspaper  advertising,  one  or  two  columns 
wide,  with  appropriate  reading  matter,  free  of  charge. 


The  "Sew  E  Z"  Sewing  Machine  Motor  is  one  of 
the  cleverest  devices  ever  invented  for  the  home.  It 
fits  any  sewing  machine,  new  or  old,  and  requires 
neither  screws,  'bolts,  nor  clamps  to  fasten  it  on.  By 
means  of  simple  attachments  it  can  be  converted  into  a 
highly  efficient  fan  motor,  a  grinder  for  sharpening 
knives,  or  a  buffer  to  polish  silverware. 

Dealers  will  be  furnished  with  similar  electros,  suit- 
able for  newspaper  advertising,  one  or  two  columns 
wide,  with  approjjriate  reading  matter,  free  of  charge. 


Offices —Toronto,  Halifa.x.  Montreal,  Ottawa.  Cobalt,  So,  Porcupine,  London.  Winnipesr,  Calgary,  Nelson.  Edmonton  and  Vancouver 
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^^^ 
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Fort  Wayne  Fractional 

Horse  Power  Motors 


Fort  Wayne  Fractional  Horse 
Power  Motors 

furnish  the  most  desirable  form  of  motor  power  for 
mechanisms  requiring  from  1/200  to  H.P.  The  manu- 
facturer of  the  motor  driven  device  equipped  with  ihese 
Motors  enjoys  a  sense  of  security  because  of  the  service 
he  can  guarantee  from  his  machine. 

The  standard  line  probably  meets  your  requirements. 
If  it  does  not,  our  engineers  are  at  your  service. 


Offices-jToronto,  Halifax,  Montreal,  Ottawa.  Cobalt,  South  Porcupine,  London,  Winnipep;,  Calgary,  Nelson,  Echnonlon  and  Vancouver  " 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 
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CUT 


GEARS 


Use  Quiet  Rawhide  Pinions 
for  Motor  Drives 


The  rough  material  and  a  finished  pinion. 


Our  large  stock  of 
rawhide  pinion  material 
is  at  your  service  for 
quick  delivery. 


Write  us  for  quotations. 


Hamilton  Gear  &  Machine  Co. 

Van  Home  Street,  TORONTO 


Consult  a 
Street  Lighting 
Specialist 


Lighting  Standards 
of  every  size  for 
City,  Town  and 
Country,  as  well  as 
Industrial  Lighting 
installations. 


Our  units  are  now 
installed  in  many 
of  the  larger  cities 
and  towns  of  the 
Dominion. 


Write  for  informa- 
tion on  Lighting 
Standards 


A.  H.  Winter  Joyner 

Limited 

100  Wellington  St.  W.  TORONTO 

New  Birks  Bldg.,  Montreal,  P:Q. 
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mNOL 


REDMANOL  is  the  anhydrous  phenol  condensa- 
tion product  made  from  dry  phenol  crystals  and 
dry  hexamethyelenetetramine.  Redmanol  is  the 
anhydrous  phenol  product  which  contains  only 
those  ingredients  which  insure  high  dielectric 
strength,  uniformity  in  molding  compounds,  uni- 
formity of  molded  articles,  high  tensile  strength, 
unsurpassed  brilliance  of  surface,  and  all  those 
qualities  which  make  molded  insulation  a  perfect 
art. 

MECHANICAL — Laminated  Reamanoi  sheet 
has  a  tensile  strength  of  21,000  lbs.  per  sq.  in. 
The  molded  Redmanold  insulation  has  a  tensile 
strength  of  4,500  to  6,700  lbs.  per  sq.  in. 

CHEMICAL  —  Redmanol  is  unaffected  by 
solvents,  oils,  cleansers,  atmosphere,  heat  or 
moisture. 

ELECTRICAL — For  instantaneous  puncture 
laminated  Redmanol  sheets  withstand  1,300  volts 
per  mil.  Molded  Redmanol  insulation  with- 
stands 400  volts  per  mil. 

We  will  be  glad  to  have  you  consult  our  engi- 
neers free  of  charge  to  you. 

Redmanol  is  furnished  in 

rods  molding  plastics 

tubes  impregnating  liquids 

sheets  laminated  plates 

granular  transparent  blocks 


By  the  way — 

When  you  buy  a  pipe, 
look  for  the  "Redmanol" 
trade  mark  on  the  stem. 


Redmanol  Chemical  Products  Co. 

676  West  22nd  Street 

Chicago 
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McKINNON 

Electric   Fixture  Chain 


This  is  a  "quality"  fixture  chain  in  every  sense 
of  the  word.  Makers  of  the  very  finest  lighting 
sets  are  using  our  product  with  all-round  satis- 
faction. All  our  fixture  chain  is  made  from 
smooth  drawn  wire,  allowing  a  permanent, 
superior  finish.  Chain  is  first  copper-plated,  then 
nickel-plated,  finally  brass-plated,  brushed  and 
lacquered.  Each  strand  of  both  brass  and  steel 
finished  chain  is  wrapped  carefully  in  tissue  paper 
to  prevent  marring.  « 

Write  today  for  our  price  list. 


MeKinnon  Chain  Co. 

ST.  CATHARINES,  ONT. 
Agents — Duggan  &  Levy,  166  King  St.  W.,  Toronto 


Our  New 

Supplementary 
Catalogue 

is  ready 
for 

distribution 


Have  you 
received  your 
copy  ? 


AGENTS: 

Montreal — Armour  Bros. — 128  Board  of  Trade  Building. 

Toronto — Duggan  &  Levy — 1S6  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 107  Confederation  Life  Building 


YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.    Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 

UNITY  BUILDING  -  MONTREAL 


w 

it 

» 
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Water  Cooling  Sprays 


The  illustration  shows  part 
of  a  "SPRACO"  installation  in 
the  plant  of  the  Ottawa  Artificial 
Ice  Co.,  Ottawa,  Ont. 

In  any  plant  where  water  is 
to  be  cooled,  and  particularly  in 
localities  where  the  wafer  must 
be  conserved,  "SPRACO"  equip- 
ment is  most  economical. 


The  experience  of  our  engineers 
is  at  your  service. 


Spray  Engineering  Co.,  93  Federal  Street,  BOSTON 

Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


A  "Break"  doesn't  necessarily  mean 
a  new  casting  or  machine  part — 

Broken  parts  can  be  reclaimed  and  made  as  good  as  new  in  every 
way  by  the  use  of  the 

Oxy-Acetylene  Welding  Process 


You  should  have  our 
booklet  proving  the 
saving  to  be  effected 
your    industry — 
Manufacturing 
struction  and 
pair — by   the  ap- 
cation    of    O  x  y- 
tylene  Welding 
Cutting  Process. 


Fill  in  and  mail 
THIS 
COUPON- 


Broken  leg  of  an  electric  motor. 


L'AIR  LIQUIDE  SOCIETY 

Pioneers  of  the  Process— Factories  the  World  over. 
Mfrs.  of  Oxygen— Acetylene— Welding  and  Cutting  Equipment  supplies. 
Every  requisfte  for  the  Process. 
TORONTO  MONTREAL  '  WINNIPEG 


16  Boler 


1st  Ave.  and  Ernest 


1297  Pine 


The  same,  after  being  welded 


L'Air  Liquide  Society,  Maisonneuve, 
MONTREAL,  QUE. 

Gentlemen, — Will  you  please  send,  without  ob- 
ligation to  me,  postpaid,  your  New  Booklet? 

Name   

Address   

lirovinoe    Date   

Business   

EX. 
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Pole  Line  Hardware 

Electric  Railway  Materials 


Our  New  Catalogue  is  being 
distributed. 

Have  you  received  your  copy? 


Acme  Stamping  &  Tool  Works,  Limited 

Hamilton,  Ontario 

Affiliated  with         HUBBARD  &  CO.         Pittsburg,  Pa. 


K-T 


P.  H.  Klein  Jr.  Co. 

Limited 

Dowd  Street      -  MONTREAL 

Solicit  you  valued  orders  for 
their  now 
deservedly  celebrated 

NITRO- LAMPS 


K-T 


N.  B.— When  purchasing  from  DEALERS, 
demand  our 

''MADE  IN  CANADA'' 
Horse-Shoe  Label 
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The  Good  Looks  of  The  Robbins  &  Myers  Fan 
Are  a  Big  Sales  Help  for  the  Dealer 


The  class  of  people  who  are 
your  best  prospects  for  fan  sales 
are  accustomed  to  purchasing-  at- 
tractive furnishing^s  for  their 
homes.  In  buying-  a  fan  they 
naturally  prefer  one  -which  will 
not  be  out  of  harmony  with  its 
surroundings. 


You'll  find  it  a  lot  easier  to  sell 
them  the  shapely,  handsomely- 
finished  Robbins  &  Myers  Fan 
than  another  which  has  been 
built  -with  less  attention  to  the 
beauty  of  outline  and  finish. 

You  can  easily  test  the  public 
preference  for  an  attractive  look- 
ing- fan  by  showing  prospective 
purchasers  a  Robbins  &  Myers 
Fan  and  some  other  less  attrac- 
tive fan  at  .the  same  time.  With- 
out further  selling:  effort,  just 
watch  and  see  which  fan  gets  the 
most  attention. 


The  base  and  motor  of  The  Robbins  &  Myers  Fan  are  graceful 
in  shape,  and  the  finish  of  the  smooth  drawn-steel  frame  and  brass 
blades  is  applied  as  carefully  as  the  finish  of  the  finest  piece  of  furni- 
ture. 

In  addition  to  the  advantages  they  give  the  dealer  I^ecause  of 
their  beauty,  guaranteed  reliability  and  efficiency,  they  offer  the 
advantage  of  public  acquaintanceship  Ten  years  of  persistent  adver- 
tising in  the  leading  magazines  has  made  R  &  M  Quality  known  to 
nearly  everyone. 

The  appearance,  performance  and  reputation  of  Robbins  & 
Myers  Fai-is  all  contribute  to  easy  sales  and  good  profits  for  the 
dealer. 


The  Robbins  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia     Boston    Cincinnati    Cleveland    Chicago    Buffalo    St.  Louis    San  Francisco 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 

La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
St.  John 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Great  West  Electric  Co., 
Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 

Rogers  Electric  Co.,  Ltd. 
Toronto 
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We  are  fully 
prepared  to 
give  you  the 
best  of  service 
and  the  best 

FANS 


S-in.,  4  blade — Menominee  Elec.  Co.; 

Get  ready  for  this  profitable  business.  Menominee 
Fans,  of  all  types,  will  give  your  customers  all  that  you 
wish  in  a  hig'h-grade  Electric  Fan. 

Send  for  prices  and  information. 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  East  TORONT 

"Jobbers  of  Electrical  Merchandise" 


Low  Starting  Current 


Fractional  Horse  Power 

(1-10  to  1-4  H.P.) 

SINGLE  PHASE 
MOTORS 


Illustrating:  a  %  h.p.  motor 

MANUFACTURED  BY 


will  materially  assist  in  main- 
taining good  lighting  service — 
for  95  per  cent,  of  the  installa- 
tions a  fuse  which  will  protect 
under  full  load  is  of  ample  capa- 
city for  starting. 

You  can  assist  your  Central 
.Station  Operator  to  render  sat- 
isfactory service  by  installing 
them. 

Other  sizes  up  to  40  horse  power. 
THEY-KEEP-A-RUNNING 


Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  2,31 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  BIdg.,  Montreal 
Rankin  &  Cherriil,  55  Hastings  St.  W.,  Vancouver,  B.C. 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.     Prompt  deliveries. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory :  Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Chicago,    Monadnock  Block. 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 
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Very  Successful  C.E.A.  Convention 

It  is  indicative  of  the  fact  that  Canada  is  finding  herself 
in  this  war  that  the  Canadian  Electrical  Association,  a  gather- 
ing of  all  the  private  electric  utility  companies  in  Canada, 
should  just  have  completed  as  successful  a  convention  in 
Montreal  as  they  ever  had  in  the  days  before  the  war. 

Since  the  outbreak  of  war  the  regular  convention  of  this 
association  has  been  much  narrowed  down,  both  as  to  time 
and  numbers,  but  the  members  this  year  had  reached  that 
state  of  mind  that  war  was  no  reason  why  the  convention 
should  be  withheld  and,  indeed,  was  excellent  reason  why 
a  convention  was  more  necessary  than  ever.  If  in  normal 
times  it  was  an  advantage  to  gather  together  once  a  year 
to  discuss  ways  and  means  for  the  better  coping  with  busi- 
ness snags,  surely  in  abnormal  times  of  war  such  discus- 
sion was  many  fold  more  important. 

And  so  the  events  have'  proven  it.  A  keener  interest 
has  never  been  manifested,  or  a  better  working  attendance 
recorded.  But  it  was  all  "business,"  the  only  exception  he- 
ing  the  "Dinner  to  Delegates"— (if  eating  together  can  l)e 
called  an  exception) — on  the  evening  of  Thursday,  June  7, 
at  which  the  delegates  were  the  guests  of  the  Montreal  Com- 
panies' Section  of  the  Association  in  the  Ritz-Carlton.  .\t 
this  dinner  the  necessary  opportunity  was  given  of  renew- 
ing acquaintanceships  and  rccalliii.L;-  pleasant  memories  of 
former  conventions  for  which  oliicrwise,  under  stress  of 
business,  there  would  have  licen  little  time.    For  this  oppor- 


tunity the  delegates  were  highly  appreciative  of  the  thought- 
ful attention  of  the  Montreal  Section.  The  business  ses- 
sions were  occupied  in  hearing  reports  of  committees  and 
discussing  them,  supplemented  by  interesting  addresses  from 
prominent  central  station  men  on  both  sides  of  the  line. 
These  included,  among  others,  Julian  C.  Smith,  chief  engi- 
neer and  vice-president,  Shawinigan  Water  and  Power  Com- 
pany; Mr.  H,  E.  Howe,  of  Arthur  D.  Little,  Inc.,  and  Mr. 
A.  Ward  Harrison,  National  Lamp  Works,  Cleveland. 

A  report  of  the  proceedings  is  printed  at  length  else- 
where in  this  issue. 


Is  Canada  British?   Enforce  Conscription 
and  Find  Out 

The  announcement  of  Premier  Borden  that  he  will  au- 
thorize the  raising  of  the  necessary  recruits,  by  conscription, 
to  keep  Canadian  battalions  in  France  at  least  up  to  present 
strength,  receives  without  doubt  the  hearty  approval  of  the 
vast  majority  of  Canadian  citizens.  The  most  unsatisfactory 
and  distressing  feature  of  recruiting  methods  in  the  past  has 
been  the  unfair  distribution  of  responsibility  and  sacrifice 
which  the  voluntary  system  involves,  both  individually  as 
citizens  and  collectively  as  provinces.  The  next  most  im- 
portant objection  to  the  voluntary  system  is  its  inefficiency, 
partly  due  to  wasted  energy  in  obtaining  recruits,  partly  to 
injudicious  allocation  of  the  men  after  they  have  been 
secured. 

We  heartily  support  this  latest  announcement  of  the  Pre- 
mier, and  trust  he  will  not  lose  a  single  day  in  forcing  the 
matter  to  its  final  conclusion.  He  must  "on  no  account  allow 
himself  to  be  deterred  or  delayed  by  the  opposition  which' 
has  developed  in  certain  quarters.  We  do  not  believe  this 
opposition  has  any  substantial  basis  in  fact.  However,  if 
it  has,  so  much  the  more  reason  for  forcing  the  issue,  that 
we  may  know  who  and  where  the  enemies  of  the  Empire  are 
that  we  are  now  falsely  designating  "citizens." 

Time  is  the  essence  of  the  contract.  Let  us  have  con- 
scription and  have  it  quick.  Necessity,  justice,  and  loyalty 
alike  demand  it. 


Country  Before  Party 

The  Liberal  party  of  Ontario  have  shown  themselves  up 
in  a  most  favorable  light  by  their  attitude  towards  conscrip- 
tion, as  indicated,  more  particularly,  by  the  meeting  in 
Massey  Hall,  Toronto,  on  the  evening  of  June  9.  This  atti- 
tude was  all  the  more  difficult  in  view  of  the  situation  at 
Ottawa,  where  the  leader  of  the  Government  has  just  de- 
clared for  conscription  and  the  Opposition  leader  has  de- 
clined to  lend  his  assistance.  What  the  political  outcome 
may  be  no  one,  at  the  moment,  can  foresee,  but  also,  as 
compared  with  the  bigger  question  of  national  service,  we 
hope  nobody  cares. 

The  man  who  thinks,  first,  of  clinging  to  office  or  of 
manoeuvering  conditions  so  that  he  may  win  office  while 
our  men  at  the  front  are  calling  for  assistance,  is  scarcely 
the  man  wlio  will  hold  public  favor  when  the  war  is  over 
and  the  electors  have  all  the  facts  before  them  and  have  a 
chance  to  make  a  deliberate  decision.  Surely  we  can  forget 
"party"  for  the  term  of  the  war.  Surely  the  lives  of  our  men 
are  worth  more  to  us  than  "office."  And  surely,  too,  the 
Liberals  of  Ontario  have  done  a  loyal  and  patriotic  thing 
of  which  they  will  be  glad  in  after  j-ears  in  that  they  have 
broken  away  from  the  leadership  at  Ottawa  when  that 
leadership  suggests  disloyalty  to  the  l\mpiro.  It  is  an  ex- 
ample (if  p.'itriotism  of  which  we  liopc  the  Conservative 
party,  both  in  Ottawa  and  Ontario,  will  take  note  and  mould 
their  own  actions  accordingly. 
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Re  Questionnaire  No.  3 

Technical  men  throughout  the  Dominion  are 
again  reminded  that  they  are  being  held  respon- 
sible for  the  prompt  return  of  Questionnaire  No. 
3,  which  is  now  in  process  of  distribution  to  m- 
dustrial  concerns  in  the  various  provinces.  In 
the  June  1  issue  of  the  Electrical  News  we  out- 
lined the  general  scheme  of  handling  the  question- 
naire, and  indicated,  province  by  province,  the 
different  organizations  that  have  undertaken  the 
work.  The  success  of  the  whole  matter  is,  how- 
ever, in  the  hands  of  technical  men  as  individuals. 
What  will  you  do  to  help?  Will  you  undertake 
to  attend  to  any  one  special  section  of  territory, 
one  town,  or  even  one  single  firm,  to  see  that  the 
significance  of  this  questionnaire  is  explained  and 
the  correct  replies  sent  in?  Do  not  wait  to  be 
asked,  or  for  the  other  fellow  to  do  it.  Send  in 
your  name  to  the  organization  in  charge  in  your 
province,  and  say  just  what  you  are  prepared  to 
do.    Don't  wait  till  to-morrow  even. 

The  collection  of  this  information  is  real  war 
work,  and  will  conceivably  be  a  factor  in  ending 
the  war  a  little  sooner.  Sit  down  right  away  and 
think  out  who  there  is  in  your  vicinity  that  you 
can  use  your  influence  with — then  write  to-night 
to  the  "nearest  office"  of  the  organization  in 
charge. 

It's  a  real  "bit." 

It  needs  doing  to-day. 

You  can  do  it. 

WILL  YOU? 


Civic  Investment  Issue  First  Report 

The  first  report  issued  by  the  Civic  Investment  and  In- 
dustrial Company,  of  Montreal,  which  is  a  holding  company 
controlling  the  Montreal  Light,  Heat  and  Power  Company 
and  the  Cedars  Rapids  Manufacturing  and  Power  Company, 
has  just  been  made  public.  The  report  covers  the  nine 
months  ending  April  30,  1917,  and  shows  that,  during  that 
time,  the  gross  revenue  totalled  $6,783,839;  operating  and 
maintenance  expenses  and  taxes  amounted  to  $2,866,316; 
$675,000  was  set  aside  for  depreciation  and  renewal  reserve, 
leaving  a  net  revenue  of  $3,342,533.  From  this  sum  fixed 
charges  of  subsidiary  companies  to  the  amount  of  $765,513 
had  to  be  deducted,  leaving  a  total  net  income  for  the  nine 
months  amounting  to  $2,486,009.  Dividends  to  the  amount 
of  $1,903,3.95  were  paid,  leaving  a  balance  of  $582,614. 

In  his  address  the  president,  Sir  Herbert  Holt,  pointed 
out  that,  though  the  statement  was  a  particularly  good  one, 
it  had  actually  been  reduced  Ijy  reductions  in  the  price  of 
gas  and  electricity  during  the  past  year  to  the  amount  of 
$667,917,  which,  he  explained,  went  into  the  pockets  of  the 
Montreal  public.  Rates  were  50  per  cent,  cheaper  than  those 
ruling  in  Toronto.  In  addition  he  understood  that  one  of 
the  supply  concerns  in  that  city  had  not  paid  any  municipal 
or  provincial  taxes,  nor  had  they  subscribed  to  any  war  fund. 
Civic  Investment,  on  the  other  hand,  had  subscribed  liberally 
to  the  Dominion  war  loan,  the  patriotic  fund,  tlie  Red  Cross, 
and  others.  The  report  stated  that  Civic  Investment  output 
for  the  past  year  had  amounted  tn  1,000,000,000  kw.li.  No 
construction  work  was  contemplated,  except  what  would  be 
necessitated  by  the  installation  of  two  more  10,000  horse- 
power units  at  tlie  generating  plant  at  Cedars  i-iapids. 


The  Ontario  Power  Co.  Purchase 

By  the  purchase  of  the  generating  plant  of  the  Ontario 
Power  Company,  Niagara  Falls,  Ont.,  the  Hydro-Electric 
I'ower  Commission  of  Ontario  have  acquired  the  largest 
generating  plant  in  Canada.  The  capacity  of  this  plant  is  in 
the  neighborhood  of  175,000  horse-power. 

The  agreement',  briefly,  amounts  to  the  assumption  Ijy 
the  Ontario  Government  of  a  bond  issue  of  $14,699,000,  the 
payment  by  4  per  cent.,  40-year  debentures  at  80  per  cent,  of 
its  par  value  for  $10,000,000  of  capital  stock,  and  the  assump- 
-tion  of  all  Canadian  and  United  States  contracts.  The  finan- 
cial obligation  thus  amounts  to  $23,669,000,  on  the  supposi- 
tion that  all  the  common  stock  is  turned  in,  and  the  contracts 
include  the  commission's  own  contract  for  100,000  horse- 
power, as  well  as  a  contract  with  the  Ontario  Transmission 
Company,  which  distributes  throughout  the  Niagara  Penin- 
sula, for  60,000  horse-power.  There  is  also  assumed  a  con- 
tract for  the  supply  of  60,000  horse-power  on  the  United 
States  side  of  the  line.  It  will  thus  be  seen  that  the  Ontario 
Power  Company  held  contracts  for  supplying  up  to  320,000 
horse-power,  which  necessitated  the  purchase  of  a  consider- 
able quantity  of  power.  This,  by  an  old  agreement,  is  being 
obtained  from  the  Electrical  Development  Company.  The 
agreement  for  the  supply  of  60,000  horse-power  lo  the 
United  States  terminates  in  1950;  the  price  received  is  $13.50 
per  horse-power.  The  United  States  company  own  their  own 
distribution  system. 

The  Ontario  Commission  is  therefore  distributing  at  the 
present  time  in  the  neighborhood  of  300,000  horse-power. 
This  is  made  up  chiefly  of  the  220,000  horse-power  obligation 
assumed  from  the  Ontario  Power  Company,  50,000  horse- 
power purchased  from  the  Canadian  Niagara  Poj^/er  Com- 
pany, the  generating  plant  at  ■  Eugenia,  the  Severn  River 
plants,  and  the  numerous  developments  recently  taken  over 
in  Central  Ontario  from  the  Electric  Power  Company. 


Electro-Culture  and  Crop  Production— Results 
During  1916 

The  Electrical  Review  publishes  results  of  experiments 
carried  out  during  1916  at  the  Lincluden  Mains  Farm,  Dum- 
fries. The' experimental  crop,  as  in  1915,  was  oats;  the  soil 
of  the  field  was  a  sandy  loam,  and  the  field  (of  nine  acres) 
had  been  in  pasture  without  manure  for  the  three  previous 
years,  having  been  grazed  over. 

One  acre  was  chosen  as  the  electrified  area,  and  two 
half-acres  as  controls;  one  control  was  near,  but  measure- 
ment showed  that  it  received  only  a  slight  discharge,  while 
the  other  control  was  out  of  the  track  of  the  prevailing 
westerly  winds,  and  at  such  a  distance  that  even  with  north- 
west winds  it  received  practically  no  discharge. 

The  difficulty  of  confining  the  discharge  to  the  area  to 
be  electrified  is  much  reduced  by  keeping  the  wires  low,  and 
an  earthed  screen  of  wire  netting  was  found  unnecessary, 
owing  to  the  low  position  of  the  wires  and  the  position  and 
distance  of  the  controls. 

The  overhead  discharge  was  applied  by  means  of  a  series, 
of  21  wires  running  parallel  to  the  short  sides  of  , a  rectangu- 
lar area  (88  yards  by  55  yards),  tlie  wires  being  about  4^4 
yards  apart,  and  supported  at  their  ends  about  7  feet  fror 
the  ground,  though  towards  the  end  of  the  experiment  the: 
sagged  down  to  0  feet  at  the  centre. 

The  current  supplied  through  the  primary  circuit  was 
aljout  the  sam'^;  as  in  previous  years,  i.e..  3  amperes  at  5 
volts,  but  owing  to  the  lower  level  of  the  wires  (7  feet,  a 
comi)are(l  with  10  feet  in  1915  and  15  feet  in  1914),  and  th 
closer  arrangement  of  the  wires  (KiJ/^  feet,  as  against  15  feet 
in  1915  and  20  feet  in  1914)  the  intensity  of  the  discharge 
recci\ed  l)y  tlie  crop  was  much  increased.    (The  intensity  of 
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the  discharge  received  can  l)e  increased  by  (1)  lowering  the 
wires;  (2)  reducing  the  distance  between  the  wires;  and 
reducing  the  thickness  of  the  \yires.    No.  34  gauge  silicium 
bronze  wire  was  used.) 

Immediate  Results 

The  crop  was  sown  on  March  37,  appeared  above  ground 
on  April  13,  and  the  discharge  started  the  next  day;  by  May 
16  the  electrified  plants  were  markedly  deeper  green  in  color 
and  taller,  and  later  measurements  of  the  average  heights  of 
plants  were  as  follows: 

Electrified.  Control  1.    Control  2. 

June  18   19  in.  14  in.  13  in. 

June  35    34  in.  19  in.  18  in. 

July    :i    .32  in.  31  in.  30  in.  . 

.After  the  latter  date  it  was  not  possible  to  obtain  measure- 
ments without  damaging  the  croups. 

It  was  clear  that  the  electrification  extended  some  little 
distance  from  the  trial  area,  for  the  height  of  the  crop  round 
the  area  was  above  the  average,  and  gradually  decreased  with 
distance. 

The  discharge  was  continued  until  August  17,  being  used 
only  in  the  day  time  and  discontinued  during  actual  rain;  the 
discharge  time  was  848  hours  during  the  season. 

It  was  generally  agreed  that  the  oats  were  the  finest  crop 
in  the  district;  unfortunately,-  heavy  rainstorms  toward  the 
end  of  August  caused  damage  to  the  crop,  and  loss  of  gram 
occurred  before  harvesting.  The  yields  obtained  were  as 
follows: 

Grain.  Straw. 
Electrified,    3,637  lb.        Quality  1,  1,943  lb. 

Area,  1  acre.  Quality  3,     695  lb.    4,924  lb. 

Control  (1),    840  lb.        Quality  1,     630  lb. 

y2  acre.  Quality  2,'    210  lb.    1,218  lb. 

Control  (2),    924  lb.        Quality  1,     714  lb. 

yi  acre.  Quality  2,     210  lb.    1,401  lb. 

The  electrified  area,  as  compared  with  the  controlled 
areas,  gave  an  increased  yield  of  873  pounds  of  grain,  or  49  per 
cent.,  and  2,305  pounds  of  straw,  or  88  per  cent. 

The  farmer  who  works  the  land  estimates  the  loss  from 
climatic  conditions  at  430  pounds.  If  this  is  accepted,  the 
grain  increase  works  out  at  73  per  cent.  In  1915,  when  the 
oats  were  subjected  to  a  weaker  discharge,  a  30  per  cent,  in- 
crease occurred  in  grain  and  a  58  per  cent,  increase  in  straw. 

The  authors  refer  to  the  difficulty  of  accurately  estimat- 
ing the  financial  results;  but  based  on  market  prices  in  the 
district,  the  increased  value  of  the  crop  works  out  at  £6  7s. 
per  acre. 

The  energy  used— about  130  kw.  hours — if  reckoned  at 
Id.  per  unit,  works  out  at  only  lis. 

The  cost  of  an  installation  on  a  large  scale  cannot  be 
predicted  at  present,  but  the  profit  shown  above  would  per- 
mit of  a  heavy  expenditure  on  an  installation. 

Lasting  Effect 

The  authors  conclude  by  pointing  out  that  a  new  and 
important  aspect  of  the  problem  has  been  disclosed  by  the 
discovery  that  the  application  of  the  discharge  one  year  may 
increase  the  size  of  the  crop  the  next  year — i.e.,  there  may  be 
a  marked  after-efifect.  The  difference  between  the  crop  of 
clover  hay  produced  in  1916  on  ground  previously  electrified 
and  that  on  the  non-electrified  area  was  very  marked,  and  an 
increased  weight  of  crop  was  obtained  from  the  electrified 
area.  Two  views  show  the  areas  in  question,, with  the  second 
crop  of  clover  on  the  hay  stubljle  in  September;  the  first  crop 
was  cut  in  July. 

If  in  addition  to  an  immediate  increase  of  the  treated 
crop  a  succeeding  crop  is  benefited,  it  is  obvious  that  the  agri- 
cultural value  of  the  application  is  very  much  enhanced. 

Much,  however,  still  remains  to  be  investigated  in  con- 


nection with  the  electric  discharge;  the  conditions  under 
which  the  effect  is  produced — its  relation  to  light  and  hu- 
midity; the  most  suitaljle  strength  of  discharge  has  to  be 
discovered,  as  the  experiments  suggest  that  with  a  greater 
intensity  of  discharge  still  bigger  yields  might  be  obtained. 
Manurial  conditions  and  effect  of  soils  have  to  be  investi- 
gated; also  electrical  engineering  problems.  The  question  of 
the  manner  in  which  the  electric  discharge  influences  the 
growtli  of  a  crop  is  still  quite  unsolved. 


Westinghouse  Gives  Up  British  Control 

A  newspaper  despatch  states  that  negotiations  for  the 
sale,  by  the  Westinghouse  Electric  and  Manufacturing  Com- 
pany, of  its  stock  control  in  the  British  Westinghouse  Elec- 
tric Company,  which  in  turn  carries  control  of  the  French 
and  Italian  Westinghouse  companies,  have  been  completed. 
It  is  announced  that  a  holding  company  will  be  organized  in 
Great  Britain,  backed  by  English  capital,  for  the  purpose  of 
ljuying  the  shares  and  debenture  stock  now  held  by  the  Unit- 
ed States  Westinghouse  Company. 


Complimentary  Dinner  by  Montreal  Section  to 
Delegates  at  C.E.A.  Convention 

—The  Menu— 


WORK  ORDER  No.  23 

COMPANY— CANADIAN  ELECTRICAL  ASSOCIATION 
WORK   Battery  Charging 

Letter  File  773U-kO  |  Initialed  J.S.N.  |  Approved  D..H,tv'cD  |  Date  6-7-17 

WORK  CHARGEABLE  TO    Enthusiasm  Account 

WORK  CONTEMPLATED   To  supply  equipment  ar.d  power  to 
charge  some  150  members  of  the  Canadian  Electrical 
Association  to  full  voltage 

LOCATION  OF  WORK  Grill  Room,  Ritz-Carlton  Hotel 

POWER  TO  BE  TURNED  ON  Thursday,  June  7th,  1917,  7.30 

p.m. 

SAFETY  FIRST  No  LIVE  WIRES  are  to  remain  in 

High  Tension  Chamber  after 
Power  is  turned  on 
BILL  OF  MATERIAL  SUPPLIED  BY 

1-EXCITER  Martini 
1-SAMPLE  ELECTROLYTE  Consomme  Madrilene 

1-CHOKE  COIL  Boiled  Salmon 

1-TEASER  Sauce  Cardinal 

INSULATING  DISCS  Cucumbers 
1-GENERATOR  Larded  Filet  of  Beef 

I -HEAVY  DUTY  STARTER  Fommes  Paris ienne 

1-SET  EXPULSION  PUSES  Asparagus 
1-STATIC  INTERRUPTER  Sauce  Hollandaise 

1-BOOSTER  Chicken  Roast  en  Casserole 

1-REGULATOR  WITH  OIL  Salads  Prinoesse 

1-OVERLOAD  TRIP  Pudding  Glace  aux  Fruits 

1-PLUG  CUTOUT  Gaufrette 

BOILER  COMPOUND  Cafe 

SYNCHRONIZING  LAMPS  Cigars 

CONSTRUCTION  PLANT— Knives ,  Porks,  Spoons,  Glasses, 
etc.,  must  be  carefully  checked  before  and  after  work, 

NOTE— FULL  LOAD  must  be  arranged  for  before  9  p.m. 


ESTIMATED  "^^,\'Tva!'of ' 
COMPLETION     ^lllll^  °^ 


REPORTED 

COMPLETION     ^■!,^■■°''^  ''^ 


SUPERINTENDENCE   R.  J.  BEAUMONT,  P.  T.  DAVIES, 
H.  E.  RANDALL 

DRAWINGS   NONE  REQUIRED 

ISSUED  BY    MONTREAL  SECTION  I  DATE  OF  ISSUE    Jur.e  7 
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A  Confident  Optimism  Among  Prominent  Officials 
Throughout  Central  and  Western  Canada 

Building  Upon  a  Firm  Foundation— Decided  Betterment 
Already  in  Evidence— Electric  Power  Guarantee  of  Future 


The  value  of  an  optimistic  expression  of  opinion  depends 
large  ly  upon  the  person  who  expresses  it.  A  real  estate 
dealer,  for  example,  is  an  optimist  l)y  profession;  since  this  is 
his  perpetual  attitude  of  mind,  one  has  no  comparative  data 
upon  which  to  form  a  judgment.  The  other  extreme  is  to  be 
found  among  technical  men — men  trained  to  anticipate  the 
effect  of  every  move  they  make,  to  foresee  and  guard  against 
all  unfavorable  factors.  Such  men  are,  of  necessity,  cautious 
and  guarded  in  their  statements,  and  their  inclinations  are 
towards  conservatism. 

It  is  when  a  conservative  1)ecomes  an  optimist  that  the 
average  citizen  is  safe  in  following  the  lead. 

Just  below  we  are  reproducing  a  number  of  letters,  or 
extracts  of  letters,  from  men  prominent  in  Western  Cana- 
dian technical  electrical  matters.  These  letters  came  in  reply 
to  an  enquiry  regarding  l)usiness  conditions  in  the  West  and 
the  prospects  for  the  immediate  future.  Without  exception 
the  letters  say  "improving."  There  is  no  wild  enthusiasm, 
but  something,  to  our  way  of  thinking,  much  better — a  quiet, 
confident  tone  of  conviction  that  now,  at  last,  the  foundation 
of  a  permanent  development  has  been  laid  so  carefully  that 
it  will  carry  a  superstructure  of  any  size.  Perhaps  the  build- 
ing will  go  up  a  little  bit  slowly  for  the  most  impatient  West- 
erners, but  the  main  thing  is  that  the  work  is  going  forward 
steadily. 

The  fact  seems  to  be  that  Western  Canada  is  so  brim  full 
of  all  the  elemen_t^s  that  go  to  make  up  a  big  industrial  move- 
ment that  it  is  difficult  to  see  how  such  a  movement  can  be 
long  delayed.  The  optimism  of  the  Western  conservative 
thinker  is  not  born  of  hope,  but  is,  rather,  the  answer  to  his 
own  arguments.  It  is  the  inevitable  conclusion  following  the 
careful  investigation  of  actual  conditions.  What  are  the 
essentials  for  industrial  prominence — farm  products,  minerals, 
power,  timber?  The  West  has  them  all — in  abundance.  The 
only  lack  is  men — ^population.  If  that  follows  the  cessation 
of  war.  Western  Canada  will  surely  see  development  on  an 
entirely  sound  basis  and  still  equal  in  magnitude  to  anything 
she  has  experienced  in  the  past. 

And  what  does  this  mean  to  electrical  men?  Everything. 
Where  is  there  an  industry  to-day  that  is  not  dependent  upon 
electrical  energy?  Think  of  its  increasing  use  in  every  line  of 
trade.  Progress  commercially  means  progress  electrically. 
The  next  Western  "boom"  will  be  an  electrical  boom— a  de- 
mand for  every  kind  of  electrical  material.  It  is  with  a  very 
great  degree  of  satisfaction,  therefore,  that  we  reproduce  the 
confident  exi)ressions  of  a  number  of  to-day's  leading  tliink- 
crs  among  electrical  men  in  our  Western  provinces: 

British  Columbia 

New  Westminster,  B.C. 

Editor  Electrical  News:- 

Much  improvement  has  taken  place  in  respect  to  the  use 
of  electricity  during  the  past  few  months,  and  indications  arc 
not  lacking  for  a  return  to  the  prosperous  period  of  1909-10-11. 

Particular  mention  mav  lie  made  to  the  renewed  activity 
f)f  the  lumber  mills,  whicli  liave  l)cen  slack  for  some  time,  and 
erection  n)  new  ];lants,  together  with  the  reopening  of  mills 
which  have  l)een  shut  down  for  some  time.  As  this  industry 
is  chiefly  operated  by  electricity,  it  means  much  to  the  elec- 
trical trade. 


The  impetus  given  shipbuilding  on  the  coast  is  already 
proving  beneficial,  machine  shops,  foundries,  boiler  works, 
etc.,  reaping  much  advantage  from  this  industry,  and  inci- 
dentally the  electrical  lousiness  comes  in  for  its  share  of  the 
work.  Strong  hopes  are  entertained  that  shipbuilding  will 
become  one  of  the  largest  industries  in  the  province,  and 
everything  is  being  done  to  foster  trade  to  eastern  countries. 

The  Land  Act  of  the  province  is  receiving  some  atten- 
tion, and  the  proposal  to  bring  settlers  from  remote  districts, 
with  the  view  to  forming  community  settlements,  will  have  a 
great  efYect  on  the  electrical  business,  as  it  is  only  natural  to 
expect  that  many  industrial  concerns  will  be  the  offshoot  of 
this  move,  such  as  jam  and  preserve  factories,  evaporating 
plants,  etc.,  and,  as  electrical  power  is  being  used  largely  by 
farmers  and  dairymen  now,  the  closing  in  of  the  sphere  of 
activity  will  prove  invaluable  from  our  standpoint. 

I  have  no  hesitation  in  stating  that  the  future  of  this  pro- 
vince, with  its  mining,  lumber,  fishing,  shipbuilding,  and  farm- 
ing interests,  is  very  liright,  and  that  a  turn  in  the  tide  of 
affairs  has  set  in. 

Yours  truly, 

John  C.  Digby, 

City  Electrician. 

*        *  * 

Vancouver,  B.C. 

Editor  Electrical  News: 

General  conditions  throughout  Western  Canada  have 
shown  decided  improvement,  especially  within  the  last  few 
months.  The  consensus  of  opinion  is,  I  think,  that  this  im- 
provement is  permanent  and  based  on  sound  economic  prin- 
ciples. 

Considerable  impetus  has  been  noticed  in  practically  all 
branches  of  industry  throughout  the  province.  Much  at- 
tention has_  been  given  to  the  development  of  natural  re- 
sources, and  the  Legislature  is  fully  alive  to  the  fact  that  we 
have  arrived  at  a  time  when  more  interest  is  going  to  be 
devoted  to  unearthing  the  hidden  wealth  of  the  province  than 
has  been  evident  for  many  years  past.  The.  Provincial  Gov- 
ernment has  within  the  past  few  days  voted  a  large  amount 
of  money  for  mineral  survey  and  development  work.  The 
electrical  industry  will  naturally  benefit  to  a  great  extent  by 
the  harnessing  of  water-powers  necessary  for  the  hydro-elec- 
tric development  of  many  of  the  mines. 

Intimation  has  recently  been  received  that  a  group  of 
financiers  propose  to  erect  in  the  province  a  big  steel  works 
and  cooking  ovens,  which,  with  mining  investments  and  de 
velopments,  will  mean  an  expenditure  of  over  .$10,000,000. 

The  shiplniilding  industry,  which  is  a  large  consumer  of 
electric  current  in  its  operations,  is  rapidly  extending  in  re- 
spect of  the  construction  of  both  steel  and  wooden  ships. 

There  is  a  constant  demand  for  lumber,  and  the  mills, 
many  of  which  are  electrically  operated,  are  practically  run- 
ning to  capacity. 

The  use  of  electricity  for  domestic  purposes,  such  as  elec- 
tric ranges,  vac^uum  cleaners,  and  other  laI:)or-saving  appli- 
ances, is  increasing  to  an  appreciable  extent,  and  we  are  san- 
guine that  a  very  general  demand  for  such  appliances  will  be 
made  in  this  direction  durin.g  the  next  two  or  three  years. 

We  have  also  advocated  and  demonstrated,  with  success- 
ful results,  the  use  of  electric  current  for  agricultural  pur- 
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poses,  and  we  feel  that  there  is  very  great  opportunity  for 
the  electrical  industry  in  this  resi^ect. 

Conditions  due  to  the  war  have  naturally  had  a  depress- 
ing effect  on  business  in  the  province  generally,  inasmuch  as 
British  Columbia  has  participated  only  very  little  in  the  con- 
tracts awarded  by  the  military  authorities;  this  being  the  case, 
it  cannot  be  expected  that  the  improvement  which  is  now 
evident  will  be  of  more  than  a  gradual  growth.  However, 
when  the  war  is  over  I  think' that  British  Columbia  is  so  situ- 
ated that  the  revival  of  business  activity  will  be  more  marked 
here,  than  in  any  other  part  of  the  Dominion,  as  we  will  not 
be  adversely  affected  by  the  loss  of  any  war  business  such  as 
will  be  keenly  felt  by  many  of  the  large  industrial  centres  in 
Eastern  Canada. 

British  Columbia  has  also  been  handicapped  by  the  lack 
of  shipping,  but  with  the  activity  displayed  in  this  industry 
this  handicap  should  be  greatly  lessened  in  the  near  future. 

The  Vancouver  harbor  commissioners  have  recently  out- 
lined their  scheme  for  a  general  improvement  in  harljor  facili- 
ties, and  to  this  end  have  secured  a  grant  of  several  million 
dollars  from  the  Dominion  Government. 

An  area  of  land,  consisting  of  approximately  forty-two 
acres,  has  been  reclaimed  by  the  harbor  commissioners  in 
False  Creek.  This  is  plotted  out  into  sites  for  industrial 
plants,  and  will  be  leased  at  nominal  rentals.  A  network  of 
railway  lines  is  being  laid  down  on  the  reclaimed  land,  so 
that  the  plants  will  have  both  rail  and  water  facilities.  Our 
electric  power  distribution  lines  are  also  being  erected  on  this 
site,  as  probably  all  the  plants  operating"  thereon  will  do  so 
by  electric  power. 

The  establishment  of  industries  such  as  these  and  the 
encouragement  which  they  will  receive  from  the  provincial 
and  municipal  authorities  will  result  in  a  steady  growth  in 
conditions  on  sound,  business  lines. 

Yours  truly, 

George  Kidd, 
■  British  Columbia  Electric  Railway  Company. 

*    *  * 

Vancouver,  B.C. 

Editor  Electrical  News: 

I  personally  feel  that  the  war  conditions  are  at  last  bring- 
ing to  Vancouver  a  development  along  its  proper  lines  some- 
what sooner  than  could  have  been  expected  under  other  con- 
ditions. What  may  happen  after  the  war  is  over  no  one  can 
tell,  but  I  feel  that  nothing  can  prevent  a  very  steady  and  a 
very  large  development  on  this  coast. 

During  1916  there  was  a  gradual  but  steady  improvement 
in  business  conditions  in  British  Columbia,  and  it  was  felt  that 
the  industrial  revival  in  the  State  of  Washington  would  before 
long  have  its  counterpart  in  this  province.  The  unseen  forces 
which  have  been  at  work  for  some  time  are  now  having  visible 
effect,  and  seem  to  be  bringing'  to  Vancouver  an  era  of  great 
industrial  activity,  which  it  is  hoped  will  not  be  merely  a  pass- 
ing phase  resulting  from  the  war,  but  will  result  in  the  per- 
manent establishment  of  Vancouver  as  a  large  shipping  port 
and  an  important  industrial  and  distributing  centre. 

"The  first  sign  of  revival  in  British  Columbia  came  from 
the  copper  mines,  in  which  there  has  been  the  greatest  ac- 
tivity during  the  past  two  years.  The  mines  and  smelters  of 
the  Kootenay  District  have  had  a  larger  production  than  ever 
in  their  history  before,  and  the  establishment  of  the  electro- 
lytic zinc  refinery  by  the  Consolidated  Mining  and  Refining 
Company  of  Canada,  at  Trail,  is  one  of  the  most  important 
steps  that  has  been  taken  in  mining'  in  the  West.  The  Koot- 
enay Light  and  Power  Company  (whose  organization  has 
been  largely  responsible  for  the  economical  imining  develop- 
ment of  the  district)  supplies  all  the  power  for  the  mines  and 
smelters,  and  has  made  large  increases  in  the  capacity  of  its 
plant  to  take  care  of  the  zinc  refinery. 


The  Hedley  Gold  Mining  Company  has  its  own  steam  and 
hydro-electric  plant  and  at  Princeton  and  Merritt  other  im- 
portant copjjer  properties  are  in  progress  of  development,  and 
may  shortly  recjuire  large  amounts  of  power. 

Large  Copper  Production 

About  thirty  miles  north  of  Vancouver  is  located  the  15ri- 
tannia  Mine,  which  has  increased  its  plant  until  it  is  now  one 
of  the  largest  copper  producers  in  the  British  Empire  This 
mine  has  developed  power  for  itself,  partly  bv  water  and 
partly  by  steam,  but  it  will  doubtless  find  it  economical  to 
buy  central  station  power  as  its  demand  further  increases. 

The  Granby  Smelter,  at  Anyox,  near  Prince  Rupert,  al)Out 
5.50  miles  north  of  Vancouver,  is  a  very  large  producer,  and  is 
steadily  increasing  its  capacity.  This  property  develops  its 
own  power,  both  hy  water  and  steam. 

A  new  mine  on  Surf  Inlet,  on  one  of  the  islands  to  the 
north  of  Vancouver  Island,  has  established  its  own  hydro- 
electric power,  and  is  now  Ijeing  rapidly  developed. 

The  Hazelton  District,  on  the  Skeena  River,  is  showing 
increasingly  good  promise,  and  much  exploration  work  is 
being  done  in  various  parts  of  the  .province. 

Owing  to  the  high  price  and  the  increasing  scarcity  of 
fuel  oil,  attention  is  being  turned  to  the  use  of  pulverized  coal 
fuel  for  steam  generation,  as  well  as  for  other  heating  pur- 
poses, and  the  output  of  the  coal  mines  is  therefore  likely  to 
be  largely  incr'eased. 

The  pulp  and  paper  industry  is  developing  rapidly.  The 
large  plant  at  Powell  River  has  been  working  to  its  full  capa- 
city for  a  long  time.  The  British  Columbia  Sulphite  Mills,  on 
Howe  Sound,  are  making  important  developments,  and  the 
plant  at  Ocean  Falls  has  been  greatly  enlarged. 

All  these  pulp  and  paper  mills  are  located  on  deep  tide- 
water, where  they  have  developed  their  own  water-power 
very  economically,  and  can  ship  their  product  on  ocean-going 
vessels  all  the  year  round. 

Shipbuilding  is  now  in  a  fair  way  to  being  established  in 
Vancouver  and  Victoria  on  a  permanent  basis.  A  number  of 
wooden  ships,  with  auxiliary  Diesel  engine  motor  power,  are 
being  built.  All  these  are  five-masted  schooners,  three  vessels 
having  already  left  the  ways,  and  a  further  seven  will  be  in 
the  water  by  the  end  of  the  year. 

At  the  Wallace  Shipyards,  in  North  Vancouver,  a  5,000- 
ton  steel  freighter  is  under  construction,  and  J.  Coughlan  & 
Sons  have  contracts  for  the  building  of  six  8,800-ton  steel 
freight  steamers,  and  have  already  laid  one  keel  and  prepared 
the  ways  for  two' others. 

The  Dominion  Government  is  now  making  arrangements 
for  the  construction  of  a  number  of  steam  freigJiters,  with 
wooden  hulls.  These  vessels  will  require  engines,  boilers, 
winches,  and  other  auxiliary  equipment,  much  of  which  will  be 
built  in'  Vancouver,  and  the  large  demand  for  small  angle 
bars  and  shipbuilding  sections  has  led  to  the  establishment  of 
two  small  rolling  mills. 

All  the  machine  shops,  foundries,  and  structural  steel 
plants  in  Vancouver  are  full  of  work,  and  this  city  is  now  a 
very  busy  place  indeed. 

Lumber  Industry  Active 

The  lumber  industry  (the  great  staple  of  Vancouver)  is 
in  the  midst  if  the  most  active  period  of  its  history.  Prices 
are  high,  and  the  demand  for  lumber,  both  for  the  prairies  and 
for  the  shipbuilding,  will  tax  the  mills  to  their  capacity. 

In  connection  with  the  lumber  industry  the  woodworking 
factories  manufacturing  boxes,  etc.,  are  all  increasing  their 
capacity  to  meet  the  demand,  and  most  of  the  sash  and  door 
factories  are  quite  busy. 

The  fishing  industry,  next  only  in  importance  to  the  lum- 
ber, is  growing  every  year,  and  calling  for  the  establishment 
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of  new  canneries,  new  refrigerating  plants,  more  shipping 
facilities,  and  the  construction  of  more  boats. 

In  spite  of  the  difficulty  of  securing  tonnage,  the  port  of 
Vancouver  sees  more  large  ocean-going  vessels  coming  in 
and  going  out  than  in  any  previous  year,  and  the  Canadian 
Pacific  Railway  has  found  it  necessary  to  make  important  in- 
creases in  its  docking  facilities,  while  the  Dominion  Govern- 
ment last  year  completed  and  opened  a  large  dock  in  connec- 
tion with  the  grain  elevator,  which  is  designed  on  the  lines  of 
those  in  Montreal. 

An  electric  steel  furnace  for  the  manufacture  of  steel  cast- 
ings is  now  under  consideration  l)y  two  of  the  foundries,  and 
one  of  the  small  rolling  mills  has  already  placed  an  order  for 
a  five-ton  Rennerfelt  furnace.  There  is  an  immediate  oppor- 
tunity for  a  very  considerable  development  with  electric  fur- 
laces. 

The  conditions  on  the  coast  of  British  Columbia  are  ex- 
ceptionally good  for  the  establishment  of  a  large  nitrate-plant, 
and  it  is  hoped  that  before  long  the  Dominion  Government 
may  see  their  way  to  bring  this  about. 

All  these  growing  industries  are  absolutely  dependent 
upon  electricity.  Some  of  them  develop  their  own  power,  but 
most  of  them  require  power  from  central  station  sources. 

There  is  at  the  present  time  a  large  surplus  of  central  sta- 
tion power  immediately  available  in  Vancouver  for  the  estab- 
lishment of  any  new  industry,  but  it  is  not  unlikely  that  in  a 
much  shorter  time  than  most  people  believe  this  surplus  of 
supply  will  be  used  up,  and  further  developments  will  have  to 
be  made. 

Yours  truly, 

R.  F.  Hayward, 
General  Manager  Western  Canada  Power  Company. 

*    *  * 

Victoria,  B.C. 

Editor  Electrical  News: 

As  to  the  future,  British  .Columbia  has  certainly  great 
possibilities  ahead  of  it.  Mining  has  and  is  developing  at  a 
very  rapid  rate,  and  a  large  number  of  mines  that  were  not 
considered  profitable  before  the  war  are,  I  understand,  now 
being  worked  at  a  very  fair  profit.  Whether  these  develop- 
ments will  continue  after  the  war  is  over  it  is  impossible  for 
me  to  say.  ' 

The  electrification  of  some  of  the  mountain  divisions  of 
the  C.P.R.,  as  you  are  no  doubt  aware,  is  being  considered, 
but  I  understand  this  will  not  be  undertaken,  if  at  all,  until 
after  the  war  is  over,  and  when  financial  matters  have  im- 
proved. A  great  improvement  in  the  lumbering  industry  of 
the  province  has  taken  place. 

This  province  has  a  tremendous  amount  of  water-power 
as  yet  undeveloped,  which  no  douljt  will  ultimately  be  utilized 
for  the  generating  of  power,  especially  in  connection  with  ihe 
pulp  and  other  industries.  Generally  speaking,  I  should  say 
that  the  outlook  for  electrical  development  on  the  coast  is 
fairly  promising,  l)Ut  T  do  not  look  for  any  great  expansion 
at  the  present  time. 

Yours  truly, 

C.  H,  Rust, 

City  Engineer. 

Alberta 

Calgary,  Alta. 

Editor,  Electrical  News: 

"There  is  every  indication  that  general  business  condi- 
tions are  improving  in  the  West,  but  to  what  extent  this 
may  continue  is,  in  my  opinion,  problematical.  It  is  true 
we  are  getting  down  to  a  sounder,  saner  basis,  and  there 
seems  to  be  a  strong  and  growing  public  opinion  in  favor 
of  the  development  of  the  natural  industries  of  the  country, 


rather  than  the  promotion  of  boom-time  or  speculative  en- 
terprises. 

"Recently  the  question  of  developing  large  coal  areas 
some  fifty  miles  southwest  of  the  city  of  Calgary  has  been 
brought  before  the  Calgary  Board  of  Trade.  The  coal  is  said 
to  be  of  fine  quality  (semi-anthracite)  and  will  stand  stor- 
age. These  coal  lands  should  be  developed  in  the  interests 
of  the  prairie  provinces  immediately  to  the  east.  The  plans 
call  for  the  construction  and  electrification  of  a  line  to  the 
said  coal  areas,  but  the  scheme  is  being  retarded  by  lack 
of  capital  to  carry  it  out.  There  can  be  no  question  but  that 
the  development  of  these  mines  would  be  of  immense  econ- 
omic value  to  the  country  and  would,  by  the  construction  and 
operation  of  an  electric  line,  create  a  demand  for  electrical 
equipment. 

"As  far  as  the  electrical  industry  in  this  city  is  con- 
cerned, I  look  for  a  steady  growth.  The  city  electrical  plant 
is  in  a  position  to  distribute  another  10,000  horse  power 
without  any  large  addition  either  to  machinery  or  plant. 

"There  was  an  increase,  in  the  maximum  dernand,  of 
3,000  horse  power  for  the  year  1916,  compared  with  1915, 
which  is  due  to  the  general  improvement  in  business  and 
the  extension  of  the  milling  industries.  Brick  and  tile  in- 
dustries, which  had  grown  to  considerable  proportions  prior 
to  1914,  are  for  the  most  part  now  closed  down,  as  are  other 
industries  which  relied  solely  on  the  building  trade.  Al- 
though it  must  be  noted  that  conditions  in  the  lumber,  sash 
and  door  trade,  are  improving,  particularly  in  the  country 
trade." 

Yours  truly, 

A.  G.  Graves, 
Commissioner  of  Public  Utilities. 

*    *  * 

Edmonton,  Alta. 

Editor,  Electrical  News: 

"Below  you  will  find  a  statement  showing  the  earnings 
of  the  utilities  of  the  city  of  Edmonton  for  the  year  ending 
December  31st,  1917: 

Utilities — Statement  for  1946 


Surplus  on 

Surplus  over 

operation  and  all  charges  in- 

maintenance 

eluding 

depreciation 

Electric  light  and  power  . 

.  .  .  $196,355.16 

$64,788.83 

Waterworks   

173,330.90 

24,410.04 

Telephone  

167,965.95 

9,570.84 

Power  house  up  to  June 

30,  1916)  ...  :  

119,468.34 

39,430.71 

Street  Railway  

133,755.88 

*119,597.6G 

$789,666.23 

$138,300.41 

*  Deficit  

119,597.66 

Surplus  over  all  charges  on 

all  utilities 

$18,602.75 

"The  above  figures  speak  for  themselves.  It  will  be 
noted  that,  taking  the  utilities  as  one  corporation,  they  show 
a  surplus  of  $789,666.33  over  and  above  operation  and  main- 
tenance expenses,  and  a  surplus  of  $18,603.75  over  all  charges. 

"In  this  connection  it  may  be  pointed  out  that  a  private 
corporation  does  not  lay  aside  what  is  known  under  muni- 
cipal ownership  as  a  sinking  fund,  to  retire  debentures  at 
tlie  end  of  a  certain  number  of  years.  It  would  be  sufficient 
for  a  private  corporation  to  pay  to  the  shareholders  a  moder- 
ate rate  of  interest  on  their  shares  and  lay  aside  a  certain 
amount  for  future  contingencies,  but  utilities  operated  by  a 
municipal  corporation  are  not  only  required  to  pay  all  oper- 
ating, maintenance  and  depreciation  charges  and  interest, 
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but  are  also  compelled  to  put  aside  a  large  sum  of  money 
each  year  into  the  sinking  fund,  for  the  redemption  of  the 
capital  moneys  invested,  which  is  no  doubt  the  safe  thing 
to  do,  but  when  comparing  municipal  ownership  with  private 
ownership,  this  fact  should  be  borne  in  mind. 

"The  Street  Railway  has  a  surplus  of  $132.75.5.88  over 
operation  and  maintenance  expenses,  and  is  earning  4  1/3 
per  cent,  on  the  capital  invested,  and  showed  a  betterment 
of  $16,161.05  over  the  year  1915,  which  is  considered  satis- 
factory. 

Yours  truly, 

A.  G.  Harrison, 

City  Commissioner, 

*    *  * 

Edmonton,  Alta. 

Editor.  Electrical  News: 

"I  have  just  returned  from  visiting  Calgary,  Regina, 
Saskatoon  and  Winnipeg,  and  find  very  favorable  conditions 
in  all  four  places,  especially  Winnipeg.  In  each  province 
conditions  generally  are  improved  throughout  the  smaller 
towns  in  particular,  largely  due  to  the  high  price  of  all  food 
commodities,  especially  wheat.  I  do  not  foresee  any  de- 
cided development  in  Edmonton  for  the  next  year  or  two. 
However,  we  are  steadily  improving  and  the  revenue  of  the 
light  and  power  department  is  equal  to-day  to  that  of  1913; 
but  this  is  due  to  increased  revenue  received  trom  residential 
lighting.  As  you  are  aware,  the  western  cities  were  all 
over-built,  I  think  possiljly  Edmonton  more  so  than  some  of 
the  other  cities  in  the  west.  Consequently  there  will  be  no 
construction  work  worth  speaking  of  until  we  decide  to 
complete  our  underground  scheme  in  the  business  area  of 
the  city.  I  am  optimistic  regarding  the  future  of  Edmonton 
and  district,  but  due  to  the  present  war  conditions,  the  city 
will  feel  the  depression  for  some  time  to  come. 

I  am  enclosing  herewith  copy  of  our  annual  report  and 
hope  same  will  prove  of  interest  to  you  in  writing  up  your 
annual  number  of  the  Electrical  News. 

Yours  truly, 

A.  W.  Ormsby, 

Supt.  Light  and  Power  Dept. 

Saskatchewan 

Saskatoon,  Sask. 

Editor,  Electrical  News: 

'"When  one  speaks  of  the  electrical  industry  one's  mind 
naturally  wanders  back  to  the  question  of  prime  movers. 
Now,  in  Southern  Saskatchewan,  we  are  not  in  the  fortunate 
position  of  say,  Ontario;  we  have  no  Niagara,  but  in  place 
of  a  Niagara,  we  have  vast  deposits  of  lignite.  This  lignite 
is  of  a  rather  low  grade,  having  in  the  neighborhood  of  20 
per  cent,  moisture  on  an  average. 

"Having  realized  the  problem  we  are  up  against,  we 
set  to  work,  and  I  am  glad  to  say  that  to-day  we  can  show 
some  results.  I  am  referring  now  to  the  burning  of  this 
lignite.  By  making  certain  alterations  to  our  furnaces  we 
are  now  in  a  position  to  produce,  almost,  if  not  quite,  pound 
for  pound  of  steam  per  pound  of  coal  against  the  coals  hav- 
ing a  lower  percentage  of  moisture  content  mined  in  the 
east  and  south. 

"The  whole  lignite  question  has  been  investigated  very 
fully  by  Mr.  Darling,  for  .the  Saskatchewan  Government,  and 
his  report  proves  conclusively  that  we  can  produce  from  our 
lignite,  electrical  energy  at  Niagara  rates  in  this  province; 
also,  the  development  of  that  energy  at  these  rates,  coupled 
with  the  development  of  other  industries,  such  as  nitrate 
fertilizers,  analine,  dyes,  etc.,  will  open  up  great  industrial 
possibilities. 

"During  the  past  year  there  has  been  developed  and  pat- 


ented in  this  province,  a  method  of  gas  production  by  de- 
structive distillation  of  straw.  The  method  is  simple,  and 
the  apparatus  capable  of  such  cheap  production  that  in  the 
very  near  future  I  expect  to  see  every  farm  of  any  size  in 
the  prairie  provinces  producing  its  own  gas. 

"Now  that  free  wheat  has  liecome  an  accomplished  fact, 
and  sample  markets  will  be  established  here  very  shortly, 
this  indicates  that  there  will  be  a  large  increase  in  the  mill- 
ing industry  in  the  prairie  provinces. 

"Northern  Saskatchewan,  so  far  as  the  city  dweller  is 
concerned,  has  been  a  closed  l)ook,  but  this  past  year  wt 
have  been  getting  reports  that  are,  to  say  the  least,  very 
gratifying.  We  have  reports  of  claims  staked  out  and  fab- 
ulous prices  oflEered.  These  claims  include  gold,  silver,  coal, 
and  iron.  In  one  particular  case,  one  copper  claim  has 
lieen  sold  for  four  and  a  half  million  dollars.  In  another 
instance,  a  gold  claim,  it  is  reported  that  there  are  forty 
million  dollars  already  blocked  out.  So  far  as  that  is  con- 
cerned, we  have  only  reports  to  go  by,  but  one  fact  stands 
out  as  clearly  indicating  the  value  qf  the  claim,  that  one 
and  a  half  million  dollars  were  offered  for  this  particular 
claim  and  it  was  refused. 

"I  understand  that  behind  these  prospecting  and  de- 
velopment schemes,  the  capital  is  largely  Canadian.  There 
are  two  large  American  financial  interests  also  at  work  in 
the  same  district.  I  mention  these  facts  simply  to  empha- 
size the  possibilities  for  the  development  of  the  electrical  in- 
dustry of  this  province.  The  development  of  any  of  the 
above  mentioned  lines  means  development  for  the  electrical 
•  industry. 

"I  have  already  mentioned  Southern  Saskatchewan  as 
having  no  Niagara.  I  am  glad  to  be  able  to  say,  however, 
that  the  northern  portion  of  the  province  has  not  only  one 
Niagara,  but  several,  some  of  them  within  two  hundred 
miles  of  this  city.  Now,  given  these  facts,  it  does  not  re- 
quire a  seer  to  prophesy  that  just  so  soon  as  the  war  is 
over,  the  industrial  development  of  this  country,  which 
means  the  electrical  development,  will  be  very  rapid. 

"To  come  down  to  this  particular  city  (Saskatoon),  be- 
fore closing,  I  would  just  like  to  remark  that  our  output 
for  the  first  four  months  of  this  year  is  greater  by  20  per 
cent,  than  for  the  same  period  of  any  year  in  the  history 
of  our  utility. 

"The  electrical  contractors  here  are  all  as  busy  as  they 
can  be,  and  there  is  no  idle  labor.  The  building  contractors 
have  a  large  program  before  them,  and  in  fact,  every  indica- 
tion points  to  a  record  year." 

Yours  truly, 

E.  Hanson, 

City  Electrical  Engineer. 

*    *  * 

Moose  Jaw,  Sask. 

Editor,  Electrical  News: 

"If  general  conditions  in  Moose  Jaw  are  representative 
of  those  throughout  Western  Canada,  it  is  evident  that  the 
West  has  rapidly  recovered  from  the  slump  which  followed 
the  "boom"  days  of  1910,  1911,  and  1913,  and  in  the  process 
of  recovery  has  dropped  many  of  the  unhealthy  or  unde- 
sirable features  so  prominent  in  all  lines  of  business  during 
the  "boom"  days.  All  "get  rich  quick"  speculation  has  been 
eliminated  and  real  development  has  now  commenced  upon 
a  sound,  legitimate  basis. 

"It  is  the  general  opinion  of  leading  business  men  that 
prospects  are  good,  particularly  for  the  period  following  the 
cessation  of  the  war. 

"The  growth  and  development  of  industries  best  adapted 
to  this  particular  section  of  the  country  is  already  in  evi- 
dence by  the  activity  in  the  milling  business.  The  Robin 
Hood  Milling  Company  of  Moose  Jaw  and  Calgary  have 
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found  it  necessary  to  increase  the  capacity  of  their  Moose 
Jaw  flour  and  oat  mills  by  over  fifty  per  cent.,  and  work  has 
already  been  commenced  upon  these  extensions,  in  which 
electric  power  to  the  extent  of  at  least  600  horse  power  will 
be  utilized. 

"Anotheriocal  industrial  concern,  who  have  been  engaged 
at  munition  work  during-  the  last  two  years,  are  turning 
their  attention  to  the  manufacture  of  retorts  for  produc- 
ing a  high  grade  gas  from  straw,  which  lousiness  will  no 
doubt  develop  rapidly,  as  this  product  gives  the  farmers 
of  the  prairies  the  mean's  of  supplying  their  own  heat,  light 
and  power  from  the  straw,  which  has  heretofore  been  wasted. 
In  this  plant  also  a  large  amount  of  electric  power  will  be 
employed. 

"Other  industries  are  springing  up  and  prospects  for  an 
increased  use  of  electric  power  are  more  encouraging .  than 
at  any  time  in  the  past. 

"The  City  Light  and  Power  Department  during  the  year 
1916  exceeded  all  previous  records  as  regards  both  output 
and  number  of  consumers,  which  shows  that  the  population 
has  returned  to  its  previous  high  record.  Houses  are  in  de- 
mand and  considerable  building  has  started  or  is  contemplated 
in  spite  of  the  present  high  cost  of  labor  and  material.  The 
Light  and  Power  Department  will  spend  about  $2.5,000  this 
year  on  line  extensions  and  street  lighting. 

"The  use  of  electricity  in  the  home  is  growing  rapidly, 
and  a  good  demand  for  electric  ranges  and  appliances  has 
been  created. 

"There  is  little  doubt  that  industrial  development  will 
be  rapid  and  along  broader  lines,  and  that  electric  power 
will  play  a  more  important  part  in  this  development  than 
formerly." 

Yours  truly, 

J.  D.  Peters, 

Electrical  Superintendent. 

-  Manitoba 

Winnipeg,  Man. 

Editor,  Electrical  News: 

"As  you  may  readily  believe,  it  is  not  a  difficult  task  for 
a  Westerner  to  write  in  an  optimistic  vein  concerning  the 
future  of  this  country.  The  following  remarks,  hovvevef,  are 
the  result  of  careful  thought  and  logical  deduction,  although 
the  present  war  has  detracted  largely  from  the  usefulness 
of  precedents  on  which  any  definite  conclusions  can  be  based. 

"Although  there  has  been  a  decided  improvement  in  the 
electrical  field  in  Western  Canada  during  the  last  twelve 
months  it  should  be  emphasized  that  we  have  not  in  the 
same  measure  recovered  the  ground  lost  through  the  out- 
break of  war  in  1914,  as  have  the  Eastern  provinces.  It, 
is  not  exaggerating  to  say  that  the  turnover  of  electrical 
goods  in  Western  Canada  to-day  is  less  than  one-third  of 
the  business  which  was  being  handled  in  the  year  previous 
to  the  war..  It  is  quite  true  that  1916  showed  a  marked  im- 
provement over  1915,  but  it  will  be  many  years,  in  my 
opinion,  before  we  see  the  same  turnover  iii  tne  electrical 
business  in  the  West  as  occurred  in  1913,  which  was  our 
'banner'  year. 

"Naturally  the  utility  companies  have  not  felt  the  set- 
back to  the  same  extent  as  the  manufacturers,  nor  will  they 
show  the  same  percentage  of  increase  in  their  earnings  as 
the  manufacturing  concerns  will  undoubtedly  accomplish 
after  the  war  is  over. 

"1  look  to  a  steady  and  gradual  improvement  in  condi- 
tions. The  apparatus  end  of  the  electrical  field  has  been 
showing  marked  improvement  lately,  which  indicates  that 
there  is  some  new  capital  being  invested  in  the  West  for 
industrial  enterprises.  There  are  two  industries  which  are 
showing  particular  activity  in  this  connection  at  the  present 
time.     I  refer  to  the  pulp  industry  and  the  grain  elevator 


projects.  There  are  several  water  power  sites,  plans  for  the 
development  of  which  have  already  been  made,  but  which 
are  undoubtedly  held  up  owing  to  the  insuperable  difficulty 
at  the  present  time  of  financing  these  large  undertakings. 
This  condition  will  probably  obtain  until  the  war  is  over. 

"Speaking  generally.  Western  Canada  must  place  its 
hopes  for  the  future  on  increased  itpmigration,  which  is 
already  showing  a  marked  improvement  over  last  year. 
There  is  no  reason  for  being  pessimistic;  on  the  other  hand, 
there  is  nothing  to  be  gained  by  unwarranted  optimism.  A 
slow  and  gradual  recovery,  in  my  opinion,  will  best  serve 
the  interests  of  the  West.  Most  Westerners  deprecate  the 
so-called  "booms,"  which  have  visited  us  in  the  past.  Busi- 
ness men  of  mature  judgment  and  experience  are  in  accord 
in  wishing  to  see  no  return  of  this  unhealthy  and  fictitious 
element  in  our  business  life." 

Yours  truly, 

J.  G.  Glassco,  Manager, 

Light  and  Power  Department. 

Western  Ontario 

Fort  William,  Ont. 

Editor,  Electrical  News: 

"While  we  have  not  benefited  to  any  great  extent  from 
the  munitions  and  war  business,  we  have  been  active  in  our 
regular  lines,  and  conditions  for  the  future  look  very  promis- 
ing. As  you  are  aware,  we  are  first  a  shipping  and  bulk 
breaking  point,  for  the  whole  of  Western  Canada,  in  grain, 
coal  and  other  commodities. 

"As  a  bulk  breaking  point,  and  the  Canadian  Head  of  the 
Lakes,  we  are  strategically  located  for  the  manufacture  of 
raw  materials  into  finished  products,  for  the  Eastern,  West- 
ern and  American  trade  to  the  south  of  us. 

'  "We  have  great  possibilities  before  us  in  the  further  de- 
velopment of  our  agricultural,  mineral,  pulp  and  timber  re- 
sources, fisheries,  etc.,  with  which  the  adjoining  districts 
abound. 

"In  minerals  we  have  iron,  pyrites,  copper,  silver,  gold, 
zinc,  molyodenite,,  silicates,  talc,  building  stone,  marble, 
clays  and  shales,  marl,  potash,  kaolin,  etc.;  some  of  which 
are  actively  developed,  while  others  aflford  great  opportuni- 
ties for  the  investor. 

"The  Port  Arthur  Shipbuilding  plant  has  on  order  and 
under  construction  at  the  present  time,  some  22  canal  size, 
steel  vessels,  for  the  lake  and  ocean  trade. 

"The  Port  Arthur  pulp  and  paper  mills  are  under  con- 
struction, and  negotiations  are  pending  for  the  location  of 
other  mills  in  this  vicinity.  The  superior  advantages  of  three 
transcontinental  railways  and  numerous  rivers  flowing  into 
Lake  Superior,  tapping  immense  pulp  forests,  combined  with 
an  abundance  of  water  power,  has  attracted  a  great  deal  of 
attention  from  pulp  and  paper  interests,  looking  for  oppor- 
tunities for  expansion. 

"Other  industries  are  active,  and  a  number  of  large  term- 
inal and  private  grain  elevators  are  under  construction,  mak- 
ing, when  finished,  our  total  capacity  in  elevators  for  Port 
Arthur  and  Fort  William  some  50,000,000  bushels,  which 
makes  us  probably  the  leading  grain  port  in  the  world. 

"The  net  tonnage  of  this  port  for  1916  was  nearly  10,- 
000,000  tons,  or  practically  double  that  of  1915. 

"Our  business  people  and  commercial  houses,  and  vari- 
ous industries  report  prosperous  conditions,  and  are  opti- 
mistic of  an  even  greater  prosperity,  following  the  return  of 
our  soldiers  and  settlers  to  Western  Canada,  and  the  re- 
storation of  normal  conditions." 

Yours  truly, 

W.  L.  Bird. 

Manager  and  Secretary, 
Kaministiquia  Power  Company. 
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Senator  Nicholls  Urges  Conserving  and  Increasing 
Our  Domestic  and  Overseas  Trade 


Senator  Frederic  Nicholls,  speaking  to  the  debate  on 
"Conservation  of  Canadian  Trade,"  in  the  Senate  on  June  5, 
offered  the  following  resolution: 

That  in  the  opinion  of  this  Honourable  House,  it  is  ex- 
pedient to  appoint  a  committee  to  inquire  into  and  report  up- 
on the  best  method  or  methods  of  conserving  and  increasing 
our  domestic  and  overseas  trade  to  the  end  that  our  present 
prosperity  may  not  unduly  suffer  when  the  stimulus  resulting 
from  orders  for  munitions  and  other  war  supplies  is  removed, 
and  that  the  committee  consist  of  Hon.  Messrs.  Beaubien, 
Edwards,  McLennan,  Dandurand,  Gillmor  and  the  mover. 

Senator  Nicholls  said  in  part:  "Presently  this  country  is, 
notwithstanding  the  war,  but  rather  as  a  result  of  the  war, 
experiencing  a  period  of  great  prosperity.  Prior  to  the  com- 
mencement of  the  war  Canada  borrowed  about  three  hun- 
dred million  dollars  each  year  from  Great  Britain,  partly 
to  pay  interest  on  debts  already  contracted,  and  partly  to 
develop  our  resources  and  for  industrial  investments.  When 
the  tocsin  of  war  first  sounded  this  source  of  supply  was 
shut  off  immediately.  For  a  short  period  trade  and  finance 
were  severely  disorganized,  but  the  recovery  was  not  long 
delayed,  and  our  recent  trade  returns — and  figures  in  the 
final  analysis  are  what  count — almost  surpass  belief.  Quoting 
from  the  recent  Budget  speech  of  the  Honourable  the  Min- 
ister of  Finance,  I  may  point  out  that  during  the  first  year 
of  the  war  the  revenue  from  all  sources  was  about  $130,- 
000,000;  it  rose  during  the  second  year  to  $170,000,000;  but 
for  the  year  ended  the  31st  March  last  the  revenue  increased 
to  $333,000,000.  Our  total  war  outlay  since  the  beginning 
of  hostilities  is  over  $600,000,000,  and  is  constantly  increasing, 
and  this  expenditure  has  been  met  partly  from  revenue  and 
partly  from  the  proceeds  of  domestic  loans,  which  have  ag- 
gregated $350,000,000;  and  in  addition  our  chartered  banks 
have  loaned  to  the  Imperial  Treasury  over  $150,000,000  to 
meet  its  commitments  for  munitions  and  supplies  purchased 
in  Canada. 

Large  Munition  Orders 

"It  should  be  remembered,  however,  that  a  very  large 
proportion  of  our  prosperity  is  the  result  of  extraordinary 
orders  for  war  materials  and  supplies,  amounting  to  vast 
sums,  some  estimate  of  which  may  be  realized  when  I  cite 
the  fact  that  orders  received  by  the  Imperial  Munitions  Board 
alone  amount  at  this  time,  in  round  figures,  to  about  one  bil- 
lion dollars,  and  that  of  this  sum  about  six  hundred  million 
dollars  has  already  been  disbursed  to  manufacturers  in  pay- 
ment for  munitions,  and  that  engaged  in  this  manufacture, 
directly  and  indirectly,  there  are  over  250,000  workers.  Fur- 
ther vast  sums  have  also  been  paid  out  in  the  .purchase  of 
grain  and  other  farm  products,  machinery,  clothing,  woollens, 
and  an  infinite  variety  of  Canadian  natural  and  manufactured 
products.  It  is  because  of  this  that  my  resolution  draws 
attention  to  the  absolute  necessity  of  some  action  being  taken 
to  minimize,  if  at  all  possible,  the  sad  check  this  country 
will  receive  when  this  source  of  income  fails  us.  ? 

"After  the  war  ceases  there  will  certainly  be  a  period  of 
disorganization,  when  the  balance  of  trade,  which  for  some 
time  past  has  flowed  steadily  in  our  favor,  will  commence 
to  recede.  The  countries  now  at  war,  however,  particularly 
those  that  have  been  devastated  in  Europe,  will  require  to 
expend  immense  sums  in  reconstruction,  and  will  become 
customers  of  those  countries  which  are  most  ready  to  supply 
the  requirements  promptly  and  at  a  reasonable  price.  In 
this  country  we  have  had  little  experience  in  either  looking- 
for  or  catering  to  an  export  trade,  and  if  we  desire  to  share 


in  the  volume  of  business  that  will  be  offering  overseas 
we  can  make  our  preparations  none  too  soon. 

"Admitting  that  Germany  in  the  past  has  built  up  her 
vast  foreign  trade  largely  through  the  help  of  the  State,  and 
admitting,  as  intimated  by  Sir  Robert  Borden,  that  State 
aid  will  be  extended  at  even  greater  lengths  after  the  con- 
clusion of  the  war,  it  behooves  us  to  consider  whether  we 
in  Canada  will  leave  to  the  individual  the  development  of  the 
foreign  trade  that  might  naturally  accrue  to  Canada,  or 
whether  the  government  of  this  country  will,  in  some  form, 
undertake  to  assist  in  the  development. 

"Alexander  Behr,  vice-president  of  the  Russian  Chamber 
of  Commerce,  Moscow,  in  an  article  in  the  Journal  of  the 
Russian  American  Chamber  of  Commerce,  makes  the  claim 
that: 

Germany's  great  increase  in  foreign  trade  up  to  the  time 
of  the  war  was  due,  more  than  to  any  other  factor,  to:  first, 
the  co-operation  between  her  business  men  and  her  govern- 
ment; and  second,  the  foresight  and  liberal  methods  of  her 
bankers.  Her  banking  facilities  were  shaped  to  suit  condi- 
tions abroad,  and  her  bankers  came  into  direct  and  close  con- 
tact with  the  people  whose  trade  was  sought,  redit  conditions 
were  studied  at  close  quarters,  and  business  was  done  through 
the  banks. 

Banking  System  at  Fault 

"Next  to  intelligent  assistance  from  the  state  it  is  obvious 
that  in  foreign  trade  the  question  of  credit  is  the  most  im- 
portant item,  and  in  Canada  our  banking  system  does  not 
tend  to  encourage  the  granting  of  credit  for  foreign  exports 
other  than  on  bills  of  exchange  drawn  against  actual  ship- 
ments, or  commodities  in  elevators  or  warehouses.  It  is  no 
criticism  of  the  banks  to  draw  attention  to  the  fact  that  pro- 
vision has  not  been  made  for  a  specific  department  for  grant- 
ing credits  against  exports  of  manufactured  goods,  for  until 
now  the  necessity  has,  not  been  urgent,  and  our  manufac- 
turers had  not,  prior  to  the  war,  developed  to  the  extent  that 
they  were  in  a  position  to  cater  to  the  world's  markets. 

"Since  the  war,  as  I  have  pointed  out,  we  have  manufac- 
tured and  shipped  upwards  of  six  hundred  million  dollars' 
worth  of  munitions  alone,  and  I  venture  to  say  that  the  pro- 
duction of  munitions  is  the  most  intricate,  the  most  delicate, 
and  the  most  precise  class  of  manufacture  that  could  be 
undertaken.  It  was  an  entirely  new  industry  to  Canada, 
and  it  is  a  credit  to  Canadian  industry  that  in  such  a  short 
time  so  many  existing  factories  were  reorganized  and  new 
ones  established  that  have  turned  out  such  an  immense 
quantity  of  munitions,  and  thereby  brought  to  Canada  so 
large  a  sum  as  six  hundred  million  dollars  for  munitions  alone. 
If  the  manufacturers,  when  the  need  arose,  were  able  to 
accomplish  such  results  I  take  it  that  they  would  be  equally 
resourceful  in  manufacturing  many  other  lines  of  goods  for 
export  that  will  be  required  by  the  European  countries,  we 
hope  at  no  late  date;  but  in  order  to  bring  this  about  some 
systematic  method  of  state  aid  will  have  to  be  adopted. 

Finance  Committee  Report 

"That  assistance  in  some  form  is  necessarj^  is  not  to 
be  wondered  at  when  we  consider  that  even  in  Great  Britain 
they  have  felt  the  necessity  of  grappling  with  the  same  prob- 
lem. It  has  been  admitted  that  the  German  national  system 
of  manufacturing;  for  export,  and  system  of  banking  facili- 
ties for  export  trade,  were  far  in  advance  of  those  which 
obtained  in  Great  Britain,  and  having  these  facts  in  view  the 
British  Government  appointed  a  committee  known  as  "The 
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Committee  on  the  Financial  Facilities  for  Trade."  A  per- 
usal of  their  report  to  the  British  Board  of  Trade  is  most 
illuminating.  It  is  too  voluminous  to  quote  in  extenso,  but  I 
bespeak  your  indulgence  in  quoting  one  or  two  of  the  salient 
clauses,  one  of  which  says: 

We  recognize  that  the  British  manufacturers  may  be  fre- 
quently in  want  of  finance  of  a  kind  which  a  British  joint 
stock  bank  with  liabilities  could  not  prudently  provide,  where- 
as the  German  banks  in  particular  seem  to  be  able  to  afford 
special  assistance  at  the  inception  of  undertakings  of  the  most 
varied  description,  and  to  have  laid  themselves  out  for  stimu- 
lating and  promoting  and  to  carrying  them  through  to  com- 
pletion. We  conclude  therefore  that  there  is  ample  room  for 
an  institution  which,  while  not  interfering  unduly  with  the 
ordinary  business  done  by  British  joint  stock  banks,  by  col- 
onial banks,  and  by  British  foreign  banks  and  banking  houses, 
may  be  able  to  assist  British  interests  in  a  manner  that  is  not 
possible  under  existing  conditions. 

"The  report  further  recommended  that  the  main  features 
of  the  Trade  Bank  should  be  as  follows,: 

It  should  not  accept  deposits  at  call  or  at  notice. 

It  should  open  only  current  accounts  for  parties  who  pro- 
pose to  make  use  of  the  overseas  facilities  which  it  would 
afford. 

It  should  have  a  foreign  exchange  department  where 
S])ecial  facilities  might  be  afforded  for  dealing  in  bills  in 
foreign  currency. 

It  should  open  a  credit  department  for  issuing  of  credits 
to  parties  at  home  and  abroad. 

It  should  inaugurate  an  information  bureau. 

Where  desirable  it  should  co-operate  with  the  merchant 
or  manufacturer,  and  possibly  accept  risks  upon  joint  account. 

It  should  become  a  centre  for  syndicate  operations,  avail- 
ing itself  of  the  special  knowledge  which  it  will  possess 
through  its  information  bureau. 

It  should  receive  government  assistance. 

British  Government  Favorably  Impressed 

"This  report  was  not  only  seriously,  hut  most  favorably 
received  by  the  Government,  and,  really  at  their  suggestion, 
a  British  Export ^Bank,  to  be  known  as  the  British  Trade 
Corporation,  was  promoted,  and  I  have  just  received  from 
Sir  Albert  Stanley,  of  the  British  Board  of  Trade,  which 
is  a  department  of  the  Government,  a  copy  of  the  petition 
of  the  promoters,  deed  of  settlement,  and  the  royal  charter 
of  incorporation. 

"Now,  I  think  I  have  shown  you  that  the  great  develop- 
ment of  German  trade  abroad  was  brought  about  in  a  com- 
paratively short  time  by  an  intelligent  system  of  state  aid. 
and  by  a  system  of  banking  specially  developed  for  the  pro- 
motion and  extension  of  foreign  trade.  I  have  also  shown 
that  some  of  the  keenest  business  men  in  England,  members 
of  a  committee  appointed  by  the  British  Government,  have 
arrived  at  the  conclusion  that  the  only  way  for  the  British 
manufacturer  to  successfully  compete  after  the  war  in  for- 
eign markets  is  to  adopt  a  system  somewhat  similar  to  the 
German  system,  and  their  recommendations  have  been  ap- 
proved by  the  Government,  and  a  royal  charter  granted  to  a 
British  trade  corporation,  sympathetically  in  alliance  with  the 
Government,  and  with  an  initial  capital  of  ten  million  pounds 
sterling. 

"It  is  not  my  purpose  to  urge  any  definite  line  of  policy, 
but  I  do  urge  that  a  committee  of  the  House  be  appointed  so 
that  this  important  matter  may  be  given  serious  considera- 
tion with  the  hope  that  after  the  evidence  of  those  in  this 
country  best  qualified  to  advise  in  this  matter  has  been  hearcl 
it  may  ])e  possible  to  formulate  some  plan  that  may  measur- 
ably attain  a  result  so  greatly  to  be  desired. 

A  Trade  Bureau 

"It  is  a  question  whether  it  would  be,  or  would  not  be, 
too  radical  a  proposition  for  the  Government  to  consider  es- 
tablishing a  trade  bureau,  or  a  department,  wfiich  would  actu- 
ally sell  Canadian  products  in  foreign  markets  and  distrii)ute 
the  orders  received  amongst  Canadian  i)roducers  of  natural 
the  town. 


and  manufactured  goods.  Such  a  plan  to  my  mind  has  much 
to  recommend  it.  A  government  department  as  sales  agent 
would  carry  more  weight  than  an  individual  or  corporate  body 
could.  It  would  also  be  able  to  finance  trade  credit  on  a  much 
lower  basis  of  interest,  and  thereby  create  a  trade  that  it 
would  be  impossible  for  the  individual  to  develop.  The  proof 
that  such  a  plan  is  feasible  is  at  hand.  The  Imperial  Muni- 
tions Board  is  a  department  of  the  British  Government  and 
has  practically  sold  to  that  Government  hundreds  of  millions 
of  dollars  worth  of  munitions  in  bulk,  and  have  distributed 
this  vast  volume  of  trade  amongst  hundreds  of  Canadian 
firms,  thereby  saving  the  country  from  a  period  of  depression 
when  normal  trade  was  dormant,  affording  profitable  em- 
ployment to  thousands  of  men  and  women,  who  otherwise 
might  have  been  a  charge  on  the  community.  For  further 
proof  the  War  Purchasing  Commission,  a  department  of  the 
British  Government,  may  be  cited,  where  we  have  millions 
of  dollars  worth  of  Canadian  products  sold  to  allied  nations, 
and  the  orders  distributed  broadcast  to  people  who  of  their 
own  initative  would  never  have  sold  to  a  foreign  market. 
Constructive  Statesmanship 
"When  the  war  ends  we  run  great  danger  of  a  panic 
through  disorganized  trade  conditions,  unless  the  government 
lends  a  helping  hand.  Hundreds  of  millions  of  dollars  have 
been  spent  in  the  construction  of  canals  and  the  develop- 
ment of  our  waterways,  and  we  are  to  be  called  upon  to 
advance  millions  for  the  construction  of  good  roads^,  but  of 
what  advantage  are  these  public  works  unless  an  expanding 
trade  calls  for  their  utilization.  A  few  millions  to  risk  in 
the  development  of  trade  is  not  too  much  to  expect  from  a 
government  that  has  always  stood  for  constructive  states- 
mg.nship." 


Current  Notes 

The  City  Council  of  Winnipeg,  Man.,  have  under  con- 
sideration an  expenditure  of  ,1;13,000  for  additional  street  light- 
ing. 


The  Town  Council  of  Kincardine,  Ont.,  will  secure  esti- 
mates with  a  view  to  submitting  a  by-law  to  the  people 
authorizing  a  contract  with  the  Hydro-Electric  Power  Com- 
mission of  Ontario. 


The  Town  Council  of  Cobalt,  Ont.,  recently  decided  to 
install  a  new  telephone  system  upon  the  expiration  of  the 
franchise  at  present  held  by  the  Temiskaming  Telephone 
Company. 


The  Toronto  Street  Railway  will  construct  a  branch  line, 
to  run  from  the  east  end  of  the  Queen  Street  bridge  along 
the  east  bank  of  the  Don  River  to  the  Ashhridge's  Ray  indus- 
trial section. 


The  Light,  Heat  and  Power  Commission  of  St.  Thomas, 
Ont.,  have  contracted  to  supply  200  horse-power  to  the  Pere 
Marquette  Railway  shops.  The  necessary  equipment  and 
material  is  to  be  purchased. 


The  Town  Council  of  Petrolea,  Ont.,  recently  passed  a 
hy-law  authorizing  an  issue  of  twenty-live  year  debentures  to 
ihc  amount  of  .$15,000.  This  will  be  used  by  the  Petrolea 
Hydro  Commission  for  the  building  of  line  extensions  to 
N'arious  factories  and  other  power-users. 


It  is  anticipated  that  Aylmer,  Ont.,  will  be  supplied  witli 
Hydro  current  by  August  1.  A  13,300  transmission  line  is  to 
be  constructed  from  St.  Thomas.  For  street  lighting  provi- 
sion has  l)een  made  for  250-watt  lamps  on  standards  spaced 
125  apart  in  the  main  l)usiness  section  and  100-watt  lamps  in 
other  sections.    ^I'liere  will  also  be  a  lamp  on  every  corner  in 


June  15,  1917  THE    ELECTRICAL    NEWS  47 

C.  E.  A.  Holds  'Business'  Convention 

Entertainment  and  Social  Features  Eliminated — Valuable  Reports  of  Committees  Presented 
and  Discussed— The  Electrical  Industry  of  Vital  Importance  in  War  Work- 
President  D.  H.  McDougall  Unanimous  Choice  for  Second  Year 


In  accordance  with  the  decision  of  the  managing  com- 
mittee of  the  Canadian  Electrical  Association,  the  conven- 
tion held  at  the  Ritz-Carlton  Hotel,  Montreal,  on  June  7 
and  8  was  of  a  distinctly  business  character.  The  attendance 
was  large,  the  reports  and  papers  of  a  technical  and  prac- 
tical character,  dealing  with  various  phases  of  the  associa- 
tion's work,  and  the  discussions  complete  and  of  great  value 
in  elucidating  many  points  raised  in  the  reports  and  papers. 
The  only  departure  from  the  strictly  business  programme 
was  an  informal  dinner  tendered  by  the  members  •  of  the 
Montreal  companies  section,  who  gave  the  visitors  a  more 
than  cordial  greeting. 

The  session  opened  with  the  address  of  Mr.  D.  H.  Mc- 
Dougall, the  president: 

President  McDougall's  Address 

This  is  the  twenty-seventh  annual  convention  of  the  Can- 
adian Electrical  Association. 

The  electrical  or  central  station  industry  in  Canada  has 
passed  through  perhaps  the  most  eventful  year  since  the 
founding  of  the  first  company  in  1884. 

The  conditions  imposed  on  our  companies  by  the  war 
have  reciuired  resource,  courage,  and  ingenuity  as  never  be- 
fore. 

The  demands  for  current  have  in  mos't  cases  been  abnor- 
mal, due  to  munition  manufacture,  and  from  the  fact  that 
Canada  herself  is  prosperous;  and  these  conditions  have  heen 
met  by  the  companies,  for  the  most  part,  in  spite  of  the  extra- 
ordinary difficulties  of  financing,  in  spite  of  the  inroads  on 
our  staffs  made  through  our  best  men  enlisting,  due  to  the 
voluntary  system  we  have  been  following,  and  in  spite  of  the 
great  difficulties  many  of  our  member  companies  have  ex- 
perienced in  securing  an  adequate  supply  of  coal. 

In  regard  to  financing,  our  usual  market  for  selling  our 
securities — namely,  the  London  market — has,  of  necessity, 
been  closed  to  us. 

For  a  time  the  United  States  markets  were  of  great 
assistance,  but  later,  when  it  liecame  apparent  that  America 
was  herself  likely  to  answer  freedom's  call  and  take  up  with 
us  the  task  of  restoring  peace  to  the  world,  which  involves 
the  suppression  of  the  autocracy  which  seeks  to  dominate  us, 
all  these  markets  apparentlj'  become  more  difficult  to  secure 
aid  from. 

It  has  become  evident  to  many  of  us  that  we  must  fie 
prepared  to  temporarily  forego  any  extensive  financing,  and 
must  limit  our  capital  requirements  to  items  of  a  most  im- 
perative nature,  and  which  can  be  financed  among  our  own 
shareholders,  or  in  the  Canadian  money  markets. 

Many  Employees  Answer  the  Call 

The  central  station  companies,  through  their  employees, 
have  demonstrated  in  no  uncertain  way  their  loyalty  and  love 
of  freedom  in  the  ready  response  made  in  answering  the  vol- 
untary call  for  service  in  the  wider  field  offered  by  the  call  to 
arms.  From  every  quarter  it  will  be  found  that  the  percent- 
age of  men  enlisted  from  the  central  station  employees  is 
nearly  double  that  of  the  percentage  of  enlistment  from  the 
general  localities  of  the  various  companies. 

Here  in  Montreal  I  am  informed  that  about  ^5  per  cent: 
of  the  normal  number  of  men  employed  have  enlisted,  and  in 
Toronto  about  the  same  ratio  obtains,  both  from  the  private 
and  the  municipal  company. 


While  this  is  what  we  would  expect,  as  we  are  aware  of 
tlie  spirit  of 'esprit  de  corps  which  has  prevailed  among  our 
employees,  especially  when  we  remember  that  "service"  is 
always  our  slogan,  which  we  endeavor  to  preach  to  our  men, 
still  the  demands  made  upon  our  service  to  our  customers 
has  caused  our  department  heads  many  anxious  thoughts,  and 
I  think  I  can  safely  say  that  from  our  experience  we,  one  and 
all,  will  agree  that  if  Canada  had  adopted  selective  conscrip- 
tion from  the  start,  many  of  our  highly-trained  and  depend- 
able men  would  have  been  spared  to  help  us  share  the  re- 
sponsibilities which  the  war  has  imposed  on  us,  and  that 
many  of  these  men  would  have  rendered  at  least  as  effective 
service  to  the  cause  had  they  remained  at  home:  We  con- 
gratulate our  friends  of  the  National  Electric  Light  Associa- 
tion on  the  decision  of  the  American  authorities  on  the 
methods  of  recruiting  adopted  by  their  government.  We  feel 
sure  it  will  spare  them  from  many  of  the  worries  we  have  suf- 
fered. 

The  supply  of  coal  has  l^een  another  source  of  worry  lo 
some  of  our  member  companies  who  are  dependent  on  steam 
generation,  conditions  due  largely  to  car  shortage,  Ijrought 
about,  I  am  informed,  through  lack  of  ocean  bottoms  and 
consequent  freight  congestion  at  the  gateways  of  ocean 
transport. 

1  have  every  reason  to  believe  that  we  can  look  for  no 
improvement  during  the  coming  winter,  and  would  urge  the 
companies  who  require  coal  to  use  every,  possilde  effort  to 
provide  themselves  with  a  large  reserve  during  the  summer 
months  if  they  can  secure  it. 

Unfair  Comparison 

A  large  number  of-  our  members  have  been  further  em- 
barassed  by  the  wave  of  municipal  ownership  that  is  now  pre- 
vailing in  Canada.  It  has  recently  made  its  appearance  in 
British  ColumlDia  and  elsewhere,  and' the  experience  in  some 
quarters  of  inadequate  service,  service  such  as  no  private 
company  in  Canada  was  ever  guilty  of,  does  not  seem  as  yet 
to  have  been  sufficient  to  cause  our  worthy  municipal  authori- 
ties to  pause.  The  advocates  of  municipal  ownership  point 
to  the  large  savings  that  have  been  effected  in  Ontario,  and 
draw  comparisons  to  prove  their  claim  to  the  difference  be- 
tween rates  now  charged  compared  with  rates  charged  in 
1910,  or  seven  years  ago,  when  hydraulic  power  was  in  its  in- 
fancy and  rates  were  based  on  old  and  inefficient  steam-gen- 
erating units.  They  overlook  the  fact  that  in  cities  like  Chi- 
cago, where  modern  methods  have  been  used,  an  equal  re- 
duction has  taken  place  without  the  necessity  of  pledging 
the  municipal  credit  for  a  much  inferior  service. 

Our  membership,  as  will  be  shown  by  the  secretary's  re- 
port, shows  the  association  to  be  in  a  flourishing  condition, 
and  our  finances,  I  am  pleased  to  say,  are  in  better  shape  than 
they  have  been  for  some  years. 

In  closing,  I  desire  to  inform  you  that  a  singular  honor 
has  been  conferred  on  the  association  by  the  election  of  your 
president  to  the  position  of  vice-president  of  the  National 
Electric  Light  Association.  This  compliment  was  conferred 
on  the  Canadian  association,  and  is  to  lie  taken  as  an  evi- 
dence of  our  allies'  desire  to  further  the  friendly  feeling  that 
has  always  existed  between  us. 

Your  committees  have  been  energetic  during  the  year,  and 
have  provided  interesting  and  instructive  reports,  wiiich  I 
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trust  will  provoke  instructive  discussion  during  our  session. 
The  thanks  of  the  association  are  due  to  them,  and  also  to 
the  members  of  your  executive  committee,  who  have  been 
active  in  your  interests  during  the  year. 

After  the  reading  of  some  correspondence  Mr.  Muldaur, 
the  field  secretary  of  the  N.E.L.A.,  made  a  short  speech, 
outlining  his  work  during  a  recent  trip  in  the  United  States 


and  Canada.  He  told  of  the  work  of  visiting  the  various 
cities,  especially  dwelling  upon  the  importance  of  co-opera- 
tion, and  of  the  men  getting  together  with  a  view  to  dis- 
cussing their  problems  and  thus  proving  of  mutual  help. 

Mr.  Maclachlan  then  presented  the  Accident  Prevention 
Committee  report.  It  was  written,  he  said,  in  such  a  way 
as  to  provoke  discussion: 


Report  of  Accident  Prevention  Committee 


By  Mr.  Wills  Maclachlan,  Chairman 


Your  Committee  on  Accident  Prevention  was  appointed 
by  the  President  on  October  18th,  1916,  and  since  that  time 
has  held  meetings  and  has  carried  on  a  considerable  amount 
of  work  by  correspondence.  The  question  of  accident  pre- 
vention has  been  considered  by  this  Association  for  some 
years,  as  the  Association  no  doubt  realized  that  it  was  an 
extremely  important  phase  of  central  station  practice.  In 
-  the  United  States  a  number  of  the  chief  executives  of  the 
various  electrical  companies  are  giving  this  work  their  very 
close  consideration,  and  it  is  certainly  reasonable  to  expect 
that  men  in  similar  positions  in  Canada  should  take  a  similar 
view.  One  of  the  difficulties  that  an  employee  of  an  elec- 
trical concern  is  laboring  under  is  his  inability  to  secure  in- 
surance at  a  reasonable  rate,  the  insurance  com.panies  claim- 
ing that  the  electrical  industry  is  an  extremely  hazardous 
one.  It  is  certainly  just  that  the  Association  representing 
the  electrical  industry  should  investigate  ways  and  means 
whereby  the  industry  can  be  made  less  hazardous  so  that  our 
employees  will  not  be  confronted  with  such  difficulties. 

What  Accidents  Mean  to  a  Company 

The  owner  or  chief  executive  of  a  power  company  should 
investigate  what  -a-ccidents  mean  to  his  company.  At  the 
time  of  an  accident  there  is  the  danger  of  damage  to  ex- 
pensive machinery,  the  upsetting  of  an  organization  that  has 
taken  years  and  a  great  deal  of  money  to  bring  up  to  its 
present  state  of  efficiency,  there  is  the  danger  of  injury  to  the 
public  as  well  as  the  possibility  of  a  shut-down,  and  these 
all  in  addition  to  the  cost  of  the  damages  or  compensation 
that  have  to  be  paid  to  the  injured  man.  Your  committee 
well  realizes  that  in  the  smaller  companies  and  in  some  of 
the  large  ones  an  accident  is  a  very  unusual  occurrence,  yet 
when  it  does  happen  it  often  costs  a  man  his  life  and  stig- 
matizes the  electrical  industry  as  a  very  dangerous  occupa- 
tion. Is  it  not  worth  while  to  spend  a  little  of  your  time 
and  money  regularly  to  try  to  prevent  these  accidents  in- 
stead of  merely  insuring  your  men  and  paying  them  or  their 
dependents  something  in  compensation?  By  this  we  do 
not  mean  to  start  up  a  quick,  large,  active  campaign  and 
let  it  die  out  in  two  or  three  months,  but  to  keep  everlastingly 
at  it  until  success  crowns  your  actions. 

The  company  and  employer  may  be  enthusiastic  for  the 
prevention  of  accidents,  but  if  the  superintendent  and  fore- 
man are  not  whole-heartedly  interested  in  the  work  the  whole 
effort  to  a  large  extent  will  be  wasted.  These  men  are  the 
instructors  of  the  rank  and  file  of  the  electrical  industry. 
They  are  the  ones  who  come  intimately  day  by  day  in  touch 
with  the  work  that  is  being  carried  on,  and  they,  above  all 
others,  are  able  to  make  the  work  of  accident  prevention  a 
success  or  a  failure.  Their  opportunity  for  assisting  in  this 
work  is  very  large  and  just  as  large  is  their  responsibility. 
The  foreman  or  superintendent  who  has  an  accident  in  his 
gang  or  department  should  be  held  strictly  responsible  for 
the  accident.  He  knows  how  the  work  should  be  carried  out 
and  is  in  a  position  to  see  that  the  men  under  him  are  cor- 
rectly instructed  and  are  competent  to  carry  out  the  work 
in  a  safe  and  efficient  manner. 


Workmen  Must  Help 

The  man  on  the  job,  however,  has  an  extremely  import- 
ant part  to  play  in  accident  prevention.  The  employer  is  in- 
terested from  a  purely  financial  or  a  sentimental  or  broadly 
economic  viewpoint.  The  foreman  or  superintendent  is  in- 
terested because  it  puts  him  in  bad  odor  with  those  in  author- 
ity and  also  because  of  his  feeling  for  the  man  that  is  in- 
jured. But  the  workman  looks  at  it,  or  should  look  at  it, 
from  an  entirely  different  viewpoint.  If  there  is  an  acci- 
dent he  will  have  a  lot  of  physical  suffering  and  there  is  a 
likelihood  of  his  receiving  an  injury  that  will  maim  him  per- 
manently. The  dependents  of  most  workmen  are  totally  de- 
pendent upon  his  ability  to  bring  in  the  monthly  wage. 
Should  he  not  be  interested  in  anything  that  is  going  to  in- 
sure his  ability  to  be  able  to  bring  in  that  wage  as  long  as 
he  lives,  and  until  his  family  are  grown  up  to  such  an  age 
when  they  are  self-dependent?  In  analyzing  accidents  we  are 
struck  with  the  repetition  of  the  reason  given  for  the  accident 
— "I  forgot."  Forgetting  may  be  alright  in  some  industries, 
but  it  is  sheer  suicide  in  the  work  of  an  electric  power  com- 
pany. Real  accident  prevention  can  only  be  carried  out  by 
the  hearty  co-operation  of  the  employer,  the  foreman  and 
the  workman;  where  you  have  these  three  working  together 
toward  the  one  aim  of  preventing  accidents,  you  have  very 
successful  results  in  accident  prevention. 

Connection  with  N.  E.  L.  A. 

For  the  last  two  years  the  chairman  of  this  committee 
has  had  the  honor  and  pleasure  of  representing  the  Canadian 
Electrical  Association  on  the  Accident  Prevention  Com- 
mittee of  the  N.  E.  L.  A.  This  is  the  connecting  link  as 
far  as  accident  prevention  is  concerned  between  the  work  of 
the  Canadian  Electrical  Association  and  the  N.  E.  L.  A.  It 
has  been  of  considerable  assistance  in  our  work  to  have  the 
opportunity  of  viewing  the  broader  field  of  accident  pre- 
vention as  carried  out  in  the  member  companies  of  the  N.  E. 
L.  A.  It  has  also  been  of  considerable  assistance  in  pre- 
venting any  overlapping  between  the  work  of  these  asso- 
ciations. Those  members  of  this  Association  who  have  had 
the  honor  of  working  on  committees  of  the  N.  E.  L.  A.  will 
readily  see  the  great  assistance  that  this  connection  has  af- 
forded and  we  wish  here  to  publicly  thank  the  chairman 
and  members  of  the  Accident  Prevention  Committee  of  the 
N.  E.  L.  A.  for  their  .great  assistance  and  co-operation  dur- 
ing the  past  two  years. 

Your  committee  has  carefully  considered  methods  of 
organization  for  accident  prevention  and  has  come  to  the 
conclusion  that  the  method  as  outlined  in  Appendix  ''D" 
of  the  report  of  the  Accident  Prevention  Committee  of  the 
N.  E.  L.  A.  presented  at  Chicago  in  1916  is  the  most  prac- 
tical and  satisfactory  method  of  carrying  out  this  work.  In 
brief,  the  method  is  as  follows: 

The  president  of  the  company  should  hold  a  meeting 
at  which  the  chief  executive  officers  are  in  attendance,  and 
should  explain  to  them  the  resolution  of  the  company  to 
actively  engage  in  accident  prevention  work.  This  is  one 
of  the  most  important  steps,  because  without  the  hearty  co- 
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operation  of  the  heads  of  the  departments  any  work  in  acci- 
dent prevention  will  be  extremely  slow.  A  careful  examina- 
tion of  the  physical  plant  should  then  be  made  and  all  hazard- 
ous conditions  rectified.  It  is  useless  to  ask  employees  to 
assist  in  preventing  accidents  unless  the  employer  can  show 
in  some  physical  way  that  he  is  in  earnest  in  trying  to  carry 
out  this  work.  A  central  committee  to  have  charge  of  acci- 
dent prevention  should  then  be  formed,  this  to  consist  of 
the  heads  of  those  departments  employing  the  most  of  the 
workmen.  If  necessary  an  intermediate  committee  or  com- 
mittees should  be  formed  in  departments.  Employees'  organ- 
izations should  then  be  formed  to  give  an  opportunity  for 
the  employees  to  discuss  ways  and  means  for  the  preven- 
tion of  accidents.  The  recommendations  of  these  employees' 
organizations  are  then  forwarded  to  the  accident  preven- 
tion committees  for  action.  As  will  be  realized,  this  work 
will  not  run  itself.  When  a  piece  of  construction  work  or  a 
sales  campaign  is  undertaken,  it  is  made  the  duty  of  some 
one  individual,  similarly  the  work  of  accident  prevention 
should  be  made  the  duty  of  some  official  of  the  organiza- 
tion. This  is  the  plan  of  organization  in  brief,  and  it  would 
be  to  the  interest  and  advantage  of  all  members  of  this  As- 
sociation to  carefully  read  and  analyze  the  plan  as  given 
in  full  in  the  above  mentioned  report. 

Vjirious  Safety  Devices 

From  time  to  time  various  safety  devices  are  presented 
to  the  Accident  Prevention  Committee  of  the  N.  E.  L.  A. 
These  devices  are  such  as  have  been  successful  in  the  work 
in  the  various  companies.  A  station  foreman  in  one  com- 
pany may  work  out  a  good  way  of  protecting  a  certain  stand- 
ard piece  of  apparatus.  Would  it  not  be  of  assistance  to  the 
industry  in  general  if  this  information  was  distributed?  As  a 
means  of  starting  this  work  in  the  Canadian  Electrical  As- 
sociation, a  letter  was  sent  to  all  member  companies  asking 
for  their  co-operation  and  help.  We  are  extremely  sorry  to 
report  that  up  to  date  we  have  received  no  replies. 

Some  of  the  matters  brought  before  the  N.  E.  L.  A. 
Committee  are  as  follows: 

A  lineman's  insulating  shoe  arranged  with  a  white  rub- 
ber sole  of  good  wearing  material,  inside  of  which  is  a  red 
insulating  piece  of  rubber,  and  when  the  white  rubber  wears 
through,  the  red  rubber  shows,  giving  an  indication  of  danger. 
This  shoe  is  found  to  be  very  adaptable  to  the  work  of  lamp 
trimmers  and  would  well  warrant  investigation  by  companies 
who  are  employing  this  type  of  man. 

Goggles.  A  special  form  of  goggle  has  been  developed 
for  use  around  electrical  apparatus.  This  goggle  is  non- 
conducting and  non-inflammable  and  fitted  with  the  correct 
type  of  glass  a  great  number  of  the  injuries  due  to  flashing 
of  eyes  by  an  electric  arc  would  be  eliminated. 

Arc  welder's  helmet.  The  use  of  the  electric  arc  in  weld- 
ing processes  is  becoming  more  and  more  general.  A  hel- 
met has  been  designed  formed  of  heavy  fibre  and  open  at 
the  top.  In  the  front  of  this  helmet  is  inserted  a  round  disc 
of  the  correct  type  of  glass  held  in  place  by  fibre  washers 
and  bolts.  This  helmet  is  found  to  be  comfortable  and  gives 
the  man  ample  protection. 

Some  other  devices  that  have  been  presented  are — insu- 
lating stools  for  station  use,  which  will  not  tip  over;  danger 
sign  caps  for  remote  control  switch  buttons;  fuse  pullers 
with  the  handles  made  of  red  fibre,  thus  drawing  attention 
to  the  place  where  the  holder  should  be  held;  wooden  nozzle 
for  hose  to  be  used  around  high  tension  apparatus;  specially 
designed  lamp  trimmer's  ladder,  so  arranged  that  it  will  not 
slip  and  can  also  be  used  as  an  insulating  stool. 

Suggestion  for  C.  E.  A.  Members 

This  gives,  in  a  short  way,  the  type  of  some  of  the  de- 
vices that  are  sent  in  by  member  companies  of  the  N.  E.  L.  A. 


We  are  certain  that  the  C.  E.  A.  member  companies  are  just 
as  live  to  the  necessity  of  devising  appliances  for  accident 
prevention,  and  we  would  suggest  that  in  future  blue  prints 
and  descriptions  of  these  devices  be  sent  in  to  the  Accident 
Prevention  Committee,  so  that  this  information  can  be  dis- 
tributed among  the   member  companies. 

Belts  and  Spurs 

The  practice  in  general  in  electrical  companies  is  to  re- 
quire the  linemen  to  supply  their  own  belts  and  spurs.  We 
recognize  that  there  are  serious  difficulties  in  the  way  of 
arranging  that  the  company  supply  these  appliances,  as  well 
as  the  other  tools,  but  as  a  safety  measure  it  would  be 
found  of  considerable  assistance  if  the  company  could  see 
its  way  clear  to  arrange  for  the  supplying  of  all  belts  and 
spurs.  Standard  practice  in  regard  to  a  lineman's  belt  points 
now  to  the  use  of  the  best  harness  leather,  well  sewed  and 
riveted,  the  hardware  of  the  belt  should  be  either  drop  forg- 
ing or  bronzed,  it  being  found  that  the  D's  of  the  belt  be- 
come crystallized  and  break.  Belts  should  be  carefully  in- 
spected at  least  once  every  two  weeks  by  someone  other 
than  the  lineman  using  it.  In  connection  with  spurs — in  the 
eastern  part  of  Canada,  the  light  spur  or  hook  is  most  com- 
monly used,  but  a  dangerous  feature  in  connection  with  these 
is  the  upper  strap  upon  which  most  of  the  strain  is  thrown; 
these  straps  should  be  carefully  inspected  and  when  found 
in  not  first  class  condition  should  be  discarded  and  renewed. 
The  Western  spur  is  used  for  the  most  part  in  Ontario  and 
the  Western  Provinces;  a  dangerous  point  in  connection  with 
this  appliance  is  the  riveting  of  the  sharp  spur  into  the  leg 
iron.  Should  this  spur  become  loose,  it  should  be  immedi- 
ately taken  to  a  blacksmith  and  put  in  shape.  Inspection  and 
standardization  of  spurs  and  belts  will  go  a  long  way  in 
preventing  line  accidents.  Most  fatal  accidents  in  line  work 
are  caused  by  the  fall  and  not  by  electrocution,  and  this  is 
principally  due  to  the  infernal  habit  of  linemen  refusing  to 
use  their  safety  belts. 

Rubber  Gloves 

In  the  fall  of  1915,  the  seriousness  of  the  question  of 
rubber  gloves  was  brought  to  the  attention  of  the  Accident 
Prevention  Committee  of  the  N.  E.  L.  A.  Rubber  gloves 
were  being  purchased  by  electrical  companies,  and  in  the 
majority  of  cases  received  absolutely  no  "acceptance"  test; 
there  was  no  such  thing  as  a  standard  rubber  glove,  and  the 
whole  question  was  found  to  be  in  a  very  deplorable  con- 
dit  ion.  If  an  electrical  company  was  guarding  a  priceless 
piece  of  machinery  that  could  not  be  replaced,  is  it  not  rea- 
sonable to  expect  that  the  guards  used  would  receive  most 
careful  inspection  and  be  put  through  a  most  rigid  test.  Line- 
men and  operators  are  required  to  work  on  3300  volt  lines 
that  are  alive,  and  the  only  reason  that  they  are  able  to  do 
this  work  is  because  they  wear  rubber  gloves  and  use  the 
other  necessary  precautions.  Having  this  in  mind,  should  not 
the  company  and  the  employees  be  very  inquisitive  as  to 
whether  the  rubber  gloves  are  safe  for  the  work  in  hand? 

During  the  year  1915-16,  a  preliminary  series  of  tests 
on  rubber  gloves  were  carried  out  and  a  progress  report  made 
to  the  Chicago  Convention.  During  the  year  1916-17  a  more 
elaborate  series  of  tests  were  carried  out,  and  it  is  found 
that  more  time  is  necessary  before  a  definite  report  can  be 
made.  Some  points,  however,  can  be  deducted  from  the 
work  so  far  carried  on.  The  standard  rubber  glove  will  be 
for  work  on  lines  the  voltage  of  which  to  ground  is  not 
more  than  3,000  volts.  The  gloves  are  to  be  made  by  the 
dipping  process,  and  are  to  be  vulcanized  by  some  other 
method  than  the  acid  method.  The  gloves  should  be  marked 
in  such  a  way  that  they  can  be  easily  identified.  They 
should  be  tested  for  acceptance  by  electrical  and  physical 
tests;  the  electrical  test  to  include  a  voltage  test  and  the 
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finding  of  the  leakage  current.  It  might  be  of  interest  to 
know  that  the  results  of  a  test  which  has  been  put  to  a 
number  of  people  holding  a  pair  of  pliers  in  one  hand  and 
having  the  other  hand  immersed  in  a  can  of  water  resulted 
in  the  person  being  able  to  stand  6.3  milli-amperes  at.  18 
volts,  60  cycle  current  and  6.8  milli-amperes  at  33.5  volts. 
This  is  the  result  of  a  very  carefully  conducted  test  and  the 
figures  are  certainly  astounding.  Another  point  that  has 
come  out  in  examining  the  question  of  rubber  gloves  is  the 
matter  of  the  storage  of  the  gloves;  they  should  be  kept  in 
a  temperature  of  60  to  "75  degs.  F.  in  a  dark  place,  prefer- 
ably each  pair  of  gloves  in  a  box  by  itself.  The  question 
of  routine  testing  should  be  carefully  considered.  It  is  not 
enough  that  the  gloves  be  inspected  when  they  are  first  pur- 
chased, bat  they  should  be  tested  and  inspected  regularly. 
If  you  have  an  important  meter  on  your  line  do  you  inspect 
it  when  it  is  purchased,  put  it  in  position  and  forget  about 
it?  I  think  you  will  agree  with  me  that  it  is  very  carefully 
checked  from  time  to  time.  The  records  of  each  glove  should 
be  kept  on  a  card,  this  card  to  show  the  date  of  purchase, 
firm  from  whom  purchased,  price,  date  of  acceptance  test, 
-  record  of  test  and  record  of  each  routine  test,  with  date. 

Resuscitation 

In  the  British  Medical  Journal,  March  8th,  1913,  you 
will  find  the  following: — 

"The  importance  of  getting  to  work  with  arti- 
ficial respiration  without  a  moment's  delay  has 
often  been  emphasized  by  those  who  have  had 
much  experience  in  electrical  accidents." 

In  the  Report  of  the  Accident  Prevention  Committee 
of  the  N.  E.  L.  A.,  1916,  you  will  find: 

"That  in  all  case  of  unconsciousness  from  elec- 
tric shock,  the  Prone  Pressure  Method  shall  im- 
mediately be  applied  by  persons  instructed  therein 
and-  that  mechanical  devices  for  artificial  respira- 
tion shall  be  used  only  as  auxiliaries  and  then 
only  by  trained  laymen  or  physicians." 
Here  we  have  the  highest  authority  in  the  medical  pro- 
fession in  England  and  the  United  States,  together  with  a 
report  of  the  N.  E.  L.  A.,  impressing  the  necessity  of  im- 
mediate action  in  the  case  of  electric  shock  and  resuscitation 
by  the  prone  pressure  method.    Anyone  who  is  interested 
in  the  subject  can  collect  a  considerable  amount  of  evidence 
as  to  successful  cases  of  resuscitation,  and  we  feel  sure  that 
they  will  come  to  the  one  conclusion  that  is  stated  in  the 
report  of  the  N.  E.  L.  A.  Committee. 

If  resuscitation  by  the  prone  pressure  method  is  to  be 
used,  then,  careful  training  of  all  employees  in  this  method 
must  be  entered  into,  and  constant  practice  therein  main- 
tained. We  agree  that  it  would  be  far  easier  and  possibly 
cheaper  to  buy  a  piece  of  apparatus,  install  it  at  some  con- 
venient point  and  depend  upon  it  to  resuscitate  men  when 
they  receive  a  shock,  but  we  are  forced  to  ilie  conclusion 
after  analysing  numerous  cases  of  attempted  and  successful 
resuscitation  from  electric  shock,  that  the  only  safe  way  of 
protecting  employees  from  electrocution  is  by  a  well-trained 
force  in  the  Prone  Pressure  Method  of  Schaefcr. 

Success  by  Prone  Pressure  Method 

It  is  not  the  intention  of  the  Committee  to  take  up  your 
time  by  citing  cases  of  successful  resuscitation,  but  the  fol- 
hjwing  is  a  fairly  typical  case.  A  man  in  a  construction  gang 
was  left  1)ehind  to  finish  some  work  outside  a  sub-station. 
He  was  warned  not  to  do  this  work  while  the  power  was  on. 
However,  to  save  time  he  attempted  to  do  the  vvork  and 
received  a  shock  of  33,000  volts  and  dropped  to  the  ground. 
The  sub-stati(Hi  operator  heard  the  flash  and  ran  out  and 
called  for  help.  He  immediately  went  to  work  on  the  man 
and  started  resuscitation.    Two  doctors  came  along,  and  told 


him  to  stop  work  as  he  would  certainly  kill  the  injured  man; 
he  refused  to  do  this,  and  the  doctors  forcibly  pulled  him 
off  his  patient.  He  ordered  them  off  the  company's  pro- 
perty and  told  them  he  was  in  charge  of  the  case  and  went 
back  at  his  resuscitation.  Shortly  after,  two  other  doctors 
came  along,  one  of  which  was  the  company's  doctor.  He 
immediately  started  .in  to  help  the  operator,  who,  by  this 
time,  had  the  man  partially  breathing.  The  man  was  soon 
breathing  and  was  removed  ttj  the  hospital.  Since  that  time 
he  has  fully  recovered  and  is  back  on  the  job. 

Educate  the  Medicals 

That  is  the  result  of  well  trained  employees  in  resus- 
citation. Far  better  results  could  be  obtained  if  co-opera- 
tion between  the  medical  profession  and  the  electrical  pro- 
fession could  be  instituted,  each  we  feel  has  a  great  deal  to 
learn  from  the  other,  ■  and  with  this  end  in  view  your  com- 
mittee has  pleasure  in  moving — "That  the  executive  com- 
mittee of  the  Canadian  Electrical  Association  is  hereby  in- 
structed to  get  in  touch  with  the  officials  of  the  medical  pro- 
fession in  Canada  and  other  interested  electrical  bodies  and 
that  a  Commission  be  appointed  representing  these  various 
bodies,  and  that  it  be  instructed  to  investigate  the  mechanical 
and  manual  methods  of  resuscitation  from  electric  shock  and 
report  as  to  what  they  consider  to  be  the  best  method  to  use 
in  the  work  of  an  electrical  company." 

Ground  Chains  and  Clamps 

Your  committee  would  like  to  hear  discussed  the  relative 
merits  of  the  protection  of  linemen  by  ground  chains  or  by 
ground  clamps.  In  Ontario  recently,  two  men  were  killed  on 
a  6600  volt  line  while  they  were  working  between  a  chain, 
shorting  the  line  but  not  grounding  it  and  a  sub-station.  The 
switch  in  the  sub-station  was  thrown  in,  one  man  receiv- 
ing a  shock  and  falling  about  35  feet,  the  other  man  receiv- 
ing a  bad  shock  and  burn,  but  not  falling.  It  has  been  stand- 
ard practice  to  use  ground  chains,  but  some  of  the  com- 
panies are  now  discarding  these  and  using  grounding  clamps. 
The  subject  is  an  important  one  and  we  feel  that  much  good 
could  come  from  a  discussion.' 

In  closing,  your  committee  feels  that  it  has  done  very 
little  during  the  past  year,  matters  having  to  do  with  assist-/ 
ance  of  technical  men  in  carrying  on  the  war  making  it  im- 
possible for  the  chairman  of  the  committee  to  devote  very 
much  time  to  the  work.  We  feel,  however,  that  the  work 
of  accident  prevention  should  receive  from  year  to  year  the 
careful  consideration  of  this  Association  and  hope  that  a 
committee  will  be  appointed  to  carry  the  work  on  during  the 
season  of  1917-18. 

Respectfully  submitted, 

W.  T.  Burgess,  Montreal,  Que. 

Chas.  H.  Hutton,  Hamilton,  On.t. 

Geo.  Kidd,  Vancouver,  B.C. 

J.  T.  Lambert,  Ottawa,  Ont. 

E.  L.  Milliken,  Sydney,  N.S. 

J.  F.  Neild,  Toronto,  Ont. 

Wills  Maclachlan,  Chairman,  Toronto. 

Discussion 

An  animated  discussion  resulted.  Mr.  P.  T.  Davies  re- 
ferred to  the  use  of  rubber  gloves  and  to  medical  inspec- 
tion, instancing  the  good  work  which  was  being  done  in 
the  latter  direction  by  the  Canadian  Consolidated  Rubber 
Company,  who  retained  a  medical  officer  for  this  work.  Mr. 
Davies  also  touched  on  the  prone  pressure  method  of  re- 
suscitation, and  emphasized  the  need  of  employees  being  made 
familiar  vv'ith  such  methods. 

Mr.  Milliken  pointed  out  that  it  was  important  to  see 
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that  proper  precautions  were  taken  to  avoid  accidents  when 
moving  from  old  to  new  central  stations. 

Mr.  Williams  thought  foremen  should  be  held  account- 
able in  cases  of  accidents  to  men  under  their  charge. 

Mr.  Dion  was  a  strong  advocate  of  the  prone  pressure 
method,  as  it  had  been  found  of  great  benefit. 

Messrs.  Winter,  Doddridge,  and  Maclachlan  also  spoke 
in  favor  of  this  system. 


Col.  Street  stated  that  the  low  rates  of  insurance  had 
been  obtained  largely  through  the  efforts  of  Mr.  Maclachlan. 

The  president  remarked  that  the  Ontario  Act  had  been 
amended  in  favor  of  the  workmen,  owing  to  pressure  by  the 
labor  unions.  If  this  was  continued  it  might  result  in  a 
a  demand  that  the  men  be  physically  examined,  and  it  also 
might  ultimately  result  in  a  further  demand  that  single  men 
only  be  employed  by  the  employers,  owing  to  the  severe 
penalties  provided  for  married  men  with  large  families. 


Lighting  Sales  Bureau  of  N.  E.  L.  A. 

 By  Mr.  E.  N.  Hyde   


The  establishment  of  committees  under  the  leadership  of 
their  respective  leaders  (tabulated  in  Mr.  Hyde's  report), 
formed  the  groundwork  to  be  covered  in  the  real  work  of 
the  bureau  and  in  the  concrete  aim  to  secure  constructive 
data  available  to  members  relating  to  the  following  phases  of 
central  station  lighting  activities: 

Increase  business  in  houses  already  wired  by  introducing 
outlets  for  irons,  toasters,  etc.  (in  themselves  current  con- 
suming devices),  and  ornamental  stand  lamps. 

To  show  methods  by  which  greater  sales  of  current  can 
be  effected  by  lighting  of  bulletin  boards,  wall  signs,  root 
signs,  strip  and  outline  lighting,  window  and  interior  signs. 

Store  lighting  permits  of  better  shop  windows,  rug 
frames,  special  color  matching  booths  (daylight  lamps),  and 
efforts  to  increase  foot  candle  intensities. 

Public  buildings,  such  as  churches,  theatres,  armories, 
schoolhouses,  hospitals,  libraries,  federal  and  municipal 
buildings,  office  buildings,  railroad  and  steamboat  stations, 
halls  of  apartment  houses  hotels,  bulbs— all  offer  opportuni- 
ties for  better  lighting,  with  the  consequent  increase  in  cur- 
rent consumption. 

Street  and  Highway  Lighting 

The  subject  of  street  and  highway  lighting  seems  to 
embody  problems  which  are  neither  technical  nor  of  import- 
ance because  of  the  current  consumed.  While,  of  course, 
current  consumption  is  not  overlooked  as  a  means  to  an  end, 
yet  the  aim  seems  more  in  the  direction  of  securing  com- 
mensurate prices  for  street  lamps  where  now  installed,  the 
prices  obtaining  being  in  the  aggregate  far  lower  than  they 
should  be.  Obstacles  encountered  by  the  adverse  attitude 
taken  by  the  public  in  general,  fostered  by  local  newspapers 
and  frequently  championed  by  political  axe-grinders,  such  as 
aldermen,  councilmen,  and  in  some  instances  by  mayors  or 
county  commissioners,  have  made  the  work  of  educating  the 
fair-minded  in  many  communities  extremely  difficult,  and  the 
efforts  of  the  Street  and  Highway  Committee  to  secure  useful 
data  that  are  convincing  and  yet  fair  by  which  the  returns  on 
street  lamps  in  dollars  and  cents  per  lamps  year  from  each 
community,  and  with  variation  in  the  rates  commensurate 
with  the  difference  in  local  conditions,  both  as  they  relate  to 
the  geography  of  the  lighted  areas  and  production  costs  of 
the  current  to  the  central  stations,  deserve  special  support 
and  encouragement,  not  to  say  mention  in  this  report  of  the 
Lighting  Sales  Bureau  activities. 

In  the  1916  reports  some  data  are  given  showing  increase 
in  production  and  decrease  in  spoilage  of  materials  manu- 
factured in  industrial  plants.  These  data  are  to  be  further 
increased  with  other  concrete  examples,  besides  which  ex- 
amples of  the  better  facility  with  which  the  incoming  raw 
materials  and  outgoing  finished  products  can  be  handled  out- 
side factories,  in  yards  and  railroad  sidings,  will  be  given  in 
the  Industrial  Lighting  Committee's  report. 


Outdoor  Lighting  Data 

The  Outdoor  Lighting  Committee  will  present  unique 
data  more  in  line  with  new  applications  than  probably  any  of 
the  other  sub-committees.  The  advent  of  the  gas-filled  in- 
candescent lamp  and  its  exceptional  value  in  connection  with 
projectors  or  so-called  flood-lights  gives  this  committee  a 
newer  subject  with  which  to  deal,  but  the  unlimited  expense 
and  enthusiasm  and  care  with  which  they  have  secured  data 
and  co-related  them  deserves  special  mention  and  commen- 
dation. The  lighting  of  recreation  grounds,  pageants,  monu- 
ments, carnivals,  military  camps,  bathing  beaches,  areas 
lieing  excavated,  strippings,  and  the  like,  will  be  given  atten- 
tion and  photographs  secured,  besides  which  the  whole  mass 
of  details  will  be  carefully  edited  and  prepared  for  reference. 

Since  the  Nela  Park  meeting  two  more  have  been  held — 
one  at  New  York  City,  on  November  24,  1916,  and  again  at 
Pittsburg,  February  16,  this  year.  These  meetings  devoted 
the  lime  to  reports  on  progress  made  and  the  interchange  of 
suggestions  to  stimulate  further  investigation  into  subjects 
under  consideration.  Also  at  these  meetings  steps  to  avoid 
duplication  of  effort  have  been  taken  and  motions  adopted 
which  had  for  their  aim  more  complete  co-operation  with  the 
parent  organization  in  its  program  for  the  year  and  the  pres- 
entation of  reports  and  findings  at  the  May  annual  conven- 
tion. 

The  bureau  has  also  followed  precedent  by  suggesting  to 
the  Executive  Council  the  names  of  successors  of  the  present 
officers  and  sub-committee  chairmen  of  the  Lighting  Sales 
Bureau,  who  can  carry  on  the  work  throughout  the  fiscal 
year  ending  May  or  throughout  1918.  , 

Respectfully  submitted, 
E.  N.  Hyde, 

Canadian  Representative  Lighting  Sales  Bureau. 

Discussion 

In  presenting  this  report,  Mr.  E.  N.  Hyde  elaborated  the 
various  points  dealt  with.  He  said  that  the  document  pre- 
sented that  day  was  not  the  actual  report,  but  represented 
the  meat  of  the  efforts  of  the  various  sub-committees.  There 
were  two  questions,  from  the  business-getting  point,  with 
which  central  stations  were  confronted.  There  has  been  a 
diversity  of  opinion  in  the  States  as  to  whether  the  larger 
central  stations  should  invest  in  extensions,  owing  to  the 
heavy  cost  of  building,  and  as  to  whether  such  extensions 
would  be  profitable.  If  not.  the  extensions  would  have  to 
wait  until  times  were  more  normal.  This  also  applied  to  the 
apparatus  required.  Another  question  was  as  to  smoothing 
out  the  load  curves  and  the  obtaining  of  business  which 
would  fill  up  the  valleys  of  the  load,  bringing  them  up  to 
the  peak.  The  subject  of  residence  lighting  had  been  some- 
what neglected  in  the  past,  because  the  revenue  was  not  so 
attractive  as  that  from  the  stores.  Here  were  opportunities 
to  give  an  off-peak  load.  He  also  felt  convinced  there  were 
a  number  of  small  outlets  which  would  add  to  the  revenue 
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for  residences.  The  electric  advertising  sign  business  had 
not  been  very  satisfactory  to  central  stations,  owing  to  the 
lack  of  lamps.  The  central  stations  were  justified  in  making 
every  effort  to  see  that  there  was  a  full  equipment  of  lamps, 
and  that  the  signs  were  efficient  in  the  matter  of  giving  ad- 
vertising servi^ce. 

With  regard  to  store  lighting,  there  had  been  consider- 
able attention  given  to  making  electric  light  equal  to  day- 
light, so  that  service  could  be  given  to  customers  in  the  mat- 
ter of  color-matching,  etc.,  and  at  the  same  time  prove  eco- 
nomical to  the  stores.  Touching  on  the  lighting  of  public 
buildings,  Mr.  Hyde  referred  to  experiments  made  in  the 
United  States  with  a  view  to  determining  the  best  methods 
of  letting  the  light  fall  on  objects  in  museums,  etc.  The  re- 
sults of  these  experiments  were  to  be  incorporated  in  the 
new  Boston  Arts  Building.    After  a  reference  to  industrial 


lighting  and  wiring,  it  was  pointed  out  that  larger  size  light- 
ing units  in  industrial  plants  were  more  economical.  Mr. 
Hyde  remarked  that  outdoor  lighting  was  full  of  opportuni- 
ties for  the  central  stations. 

Mr.  Hyde  also  dealt  with  the  commercial  aspect  of 
street  lighting.  There  were,  he  said,  a  number  of  communi- 
ties where  the  competition  between  companies  was  very 
active,  and  the  result  was  that  the  company  who  obtained  a 
street  lighting  contract  felt  that  it  should  have  preference. 
The  consequence  was  that  many  contracts  had  been  for  long 
terms,  which  did  not  give  any  appreciable  profits.  There 
was  also  the  question  of  terms  given  in  towns  which  ad- 
joined, regardless  of  the  peculiar  conditions  governing  the 
questions  of  supply. 

At  the  afternoon  session  Mr.  H.  E.  Howe,  of  Arthur  D. 
Little,  Ltd.,  spoke  on  electro-chemical  products. 


Developments  in  Electro-Chemical  Industry 


By  Mr.  H.  E.  Howe 


One  need  not  apologize  for  introducing  the  subject  of 
chemistry  in  any  gathering  at  the  present  time,  for  the  present 
extraordinary  conditions  have  made  all  understand  more 
fully  its  relation  to  all  phases  of  everyday  life. 

Electricity  and  chemistry  are  mutually  helpful  and  mutu- 
ally necessary.  Many  of  the  most  important  chemical  achieve- 
ments of  our  time  would  have  been  impossible  without  elec- 
tricity, and  industries  which  have  become  a  necessity  could 
not  be  maintained  without  its  assistance.  On  the  other  hand, 
the  perfection  which  has  been  attained  in  electrical  apparatus 
and  the  present  possibilities  in  the  field  of  electrical  science 
would  have  been  impossible  without  chemistry.  For  exam- 
ple, the  application  of  electricity  depends,  one  might  say, 
primarily  upon  almost  chemically  pure  metals,  especially 
copper,  in  the  production  of  which  a  chemist  figures  very 
largely.  Insulation  problems  are  also  in  the  field  of  the 
chemist,  and  the  incandescent  lamp  has  relied  upon  chemis- 
try and  physics  for  its  present  high  state  of  efficiency. 

Electricity  is  of  especial  use  in  chemistry,  because  it  is  a 
form  of  energy  which  can  be  controlled;  it  is  reasonably 
constant  and  dependable;  it  is  very  concentrated,  and  is 
without  many  of  the  disadvantages  of  other  forms  of 
energy,  such  as  products  of  combustion.  Its  only  disadvan- 
tage is  its  relatively  high  cost. 

Electro-Plating 

Electricity  was  first  applied  to  chemistry  for  electro- 
plating one  metal  upon  a  base  metal  for  decorative  or  pre- 
servation purposes,  or  as  a  means  of  deception.  In  electro- 
plating the  passage  of  direct  current  causes  the  metallic  ions 
to  take  a  desired  direction  and  become  deposited  upon  the 
metal  suspended,  as  the  cathode,  while  the  chemical  nature 
of  the  bath  and  the  electric  current  cause  the  anode  to  dis- 
solve at  a  rate  to  approximately  maintain  the  metallic 
strength  of  the  bath. 

Electricity  was  next  applied  to  processes  for  refining 
metal,  and  this  is  the  natural  outgrowth  of  experiments  in 
electro-plating.  Copper  is  of  the  greatest  interest  to  the 
electrician  in  this  connection.  The  Bessemerized  matte  con- 
tains many  imi)urities  which  are  partially  removed  by  fur- 
nace refining.  The  copper  is  then  cast  into  anodes,  which 
are  suspended  in  a  solution  of  copper  sulphate  and  sulphuric 
acid.  Some  of  the  impurities  are  precipitated  to  the  bottom 
of  the  tank  and  slowly  dissolved.  Others  are  transformed 
into  insoluble  salts;  several  dissolve,  but  do  not  plate  under 
the  conditions  present,  and  the  result  is  ^  copper  deposited 
at  the  anode  almost  al)solutely  free  from  impurities.  Of  late 
years  lead,  zinc,  and  copper  have  been  successfully  separated 


electrolytically,  and  other  metals,  such  as  gold  and  silver,  re- 
fined by  a  modification  of  the  copper-refining  process. 

About  twenty  years  ago  our  present  electro-chemical  de- 
velopment began.  Some  of  the  processes  are  electrolytic, 
others  electrothermic,  and  still  others  combine  both.  The 
production  of  aluminum  was  the  first  process  to  be  worked 
out;  bauxite  is  added  to  a  fused  bath  of  aluminum-sodium- 
calcium  fluoride,  in  which  it  is  decomposed,  and  the  metallic 
aluminum  drawn  ofif.  Twenty-five  thousand  kilowatt  hours 
are  required  per  ton  of  product.  It  is  one  of  the  cases  where 
the  high  power  consumption  enables  the  raw  material  to  be 
brought  to  the  power,  and  the  product  is  such  as  to  with- 
stand the  charges  for  transportation  over  great  distances. 

Abrasive  Production 

Abrasives  were  nexit,  and  this  has  become  a  very  im- 
portant industry,  especially  now  that  most  of  the  natural 
abrasives  are  off  the  market.  Previous  to  the  war  about  75 
per  cent,  of  the  abrasives  used  in  North  America  were  made 
in  the  electric  furnace,  while  at  present  practically  100  per 
cent,  is  supplied  from  this  electro-chemiical  process.  Gra- 
phite, with  the  production  of  800,000  pounds  in  1900  and 
40,000,000  pounds  in  1916,  was  first  found  in  a  carborundum 
fu  rnace  which  had  been  overheated.  This  has  become  one  of 
the  mainstays  of  the  electro-chemical  industry,  since  natural 
graphite  is  not  sufficiently  homogeneous  to  permit  anodes 
for  carbide  and  other  furnaces  to  be  successfully  made  from 
it.  It  has  also  entered  largely  into  the  fields  of  lubrication 
and  dry  batteries,  arc  lamps,  and  wherever  uniform  carbon 
of  a  given  grade  is  required. 

Next  in  the  list  is  phosphorous,  followed  by  carbide, 
alkali,  and  chlorine,  the  ferro  alloys,  organic  compounds,  and 
the  fixation  of  atmospheric  nitrogen.  It  is  difficult  to  say 
whi.ch  is  the  most  important,  for  they  each  have  their  special 
fields  of  application,  and  all  fit  into  their  various  places  in 
our  complex  civilization. 

One  is  immediately  confronted  with  the  question,  Why 
are  not  all  of  these  industries  located  adjacent  to  water- 
powers;  and  the  answer  is  purely  an  economic  one.  In  some 
places  electricity  can  be  generated,  using  coal  at  a  price  to 
compete  with  the  best  water-power  figures  available  at  the 
present  time.  In  other  instances  it  is  a  matter  of  the  market 
for  the  finished  products,  some  of  which  are  unable  to  stand 
high  transportation  costs.  If  electricity  is  to  be  used  in  in- 
creasing quantities  in  the  chemical  field,  electricians  must 
help  us  to  find  a  way  of  obtaining  this  energy  at  a  lower  price. 

The  Commercial  Light  and  Power  Committee  Report, 
presented  by  Mr.  Oilman,  followed. 
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Report  on  Commercial  Light  and  Power 

 By  Mr.  M.  C.  Gilman,  Chairman   


In  presenting  our  report  herewith  your  committee  has 
endeavored  to  mention  briefly  a  few  only  of  the  more  im- 
portant subjects  of  present-day  interest  to  our  commercial 
members.  In  order  to  cover  the  field  as  thoroughly  as  is 
practicable  in  so  limited  a  paper,  we  have  confined  our  scope 
to  the  four  following  subdivisions: 

Lighting  and  motor  power  sales. 

Electric  ranges. 

Electric  vehicles. 

Other  uses  of  electricity. 

LIGHTING  AND  MOTOR  POWER  SALES 

Residence  and  Store  Lighting 

By  far  the  great  majority  of  our  member  companies 
primarily  were  distributors  of  lighting  service  only — many, 
in  fact,  did  not  operate  their  stations  during  daylight  hours. 
The  coming  of  the  alternating  current  motor,  with  the  con- 
sequent rapid  increase  of  motor  power  sales,  has  changed  all 
this. 

To-day,  with  nearly  all  of  us,  the  ratio  of  tlie  lighting 
output  to  the  total  kilowatt-hour  sales  is  steadily  decreas- 
ing. Fortunately,  however,  due  to  the  lighting  rates  being- 
higher  than  the  power  rates,  the  decrease  in  the  ratio  of 
lighting  income  to  total  revenue  is  not  so  rapid.  Our  light- 
customers  show  a  steady,  natural  growth  in  number.  The 
income  from  these  customers,  due,  first,  to  rate  reductions 
(possibly  ill-advised  in  many  cases  when  viewed  in  the  light 
of  to-day's  operating  expenses),  and,  second,  to  the  marked 
increase  in  lamp  efficiencies,  does  not  show  a  proportionate 
growth. 

The  advent  of  the  half-watt  lamp  now  coming  quite 
generally  into  use,  in  sizes  as  low  as  GO  watts,  is  in  itself 
serious,  and  must  lead  us  to  expect  considerable  further  im- 
provement with  a  cumulative  effect  of  lowered  lighting  in- 
come. 

In  the  past  we  have  seen  that  it  has  paid  well  to  employ 
competent  power  engineers  to  assist  our  motor  customers  in 
receiving  the  service  we  have  been  prepared  to  render.  Ag- 
gressive policies  toward  obtaining  all  available  power  busi- 
ness have  so  increased  the  power  output  that,  with  most  of 
us,  it  now  forms  by  far  the  greater  percentage  of  the  total 
output,  and  a  constantly  increasing  proportion  of  the  total 
revenue. 

Rather  than  to  tamely  watch  our  lighting  business  take 
a  back  seat  we  should  pattern  after  our  power  experience, 
and  apply  correspondingly  aggressive  tactics.  We  need 
competent  salesmen  to  handle  our  lighting  problems  pre- 
cisely he  same  as  power  engineers  are  required  to  solve 
power  problems. 

At  a  time  when  all  service  and  line  materials  are  daily 
soaring  to  new  heights  we  should  practice  intensive  rather 
than  extensive  methods  of  income  increase.  Lighting  ser- 
vice is  not  expensive.  To  the  average  consumer,  either  resi- 
dence or  commercial,  the  cost  of  his  lighting  is  hardly 
noticed  when  considered  with  the  other  operating  expenses. 
As  an  ofifset  to  the  increasing  lamp  efficiencies  let  us  secure 
even  larger  increases  in  our  existing  customers'  lighting 
consum,ption.  This  may  be  done  by  means  of  systematic 
effort  on  the  part  of  our  experts  on  illumination  to  encour- 
age: 

1.  The  use  of  higher  intensities  of  light. 

2.  The  adoption  of  indirect  and  semi-indirect  system  of 
illumination. 

3.  The  use  of  light  of  controlled  color. 


It  is  generally  known  that  even  the  brightest  interior  by 
artificial  light  employs  only  from  one-tenth  to  one-fifth  the 
intensity  of  daylight.  Let  us  make  more  general  use  of  the 
gas-filled  lamp,  but  in  doing  so  properly  conceal  the  source 
of  the  light,  so  as  to  avoid  all  glare.  By  so  doing  an  inten- 
sity of  double  that  of  the  average  present  artificial  light  can 
be  attained,  with  better  economic  results,  both  to  our  cus- 
tomer and  to  ourselves. 

We  should  co-operate  with  our  glassware  manufacturers 
to  see  that  our  semi-indirect  units  are  constructed  of  suffi- 
ciently dense  material  to  effectually  do  away  with  all  glare. 
Some  of  the  glassware  now  in  use  is  almost  as  bad  as  the 
bare  lamp.  Possibly  our  oculists  will  notice  a  decrease  in 
the  number  of  their  patients  suffering  from  eye-strain,  and 
certainly  our  lighting  incomes  will  be  increased. 

The  blue  glass  "daylight"  lamp  is  coming  into  favor 
rapidly  with  department  stores,  for  purposes  of  color  match- 
ing, etc.  It  is  very  doubtful  if  the  store  managers  feel  that 
the  increased  consumption  of  electricity  required  to  give 
even  moderate  light  intensity  is  not  worth  while.  The 
proper  color  at  the  light  source — for  instance,  the  use  of 
amber  bulbs  with  dense  semi-indirect  glassware — will  re- 
quire considerably  more  current,  and  the  bills  will  be  higher, 
but  the  results  to  the  customer  will  be  such  as  to  more 
than  warrant  his  increased  expenditure.  , 

Industrial  and  Flood  Lighting 

It  is  felt  that  now  is  an  opportune  time  to  devote  more 
of  our  energy  to  the  bettering  of  the  lighting  in  our  fac- 
tories. War  orders  are  causing  a  large  number  of  these  fac- 
tories to  operate  throughout  the  twenty-four  hours,  and 
ample  lighting  is  not  only  desirable  but  absolutely  essential 
if  spoilage  is  to  be  reduced  and  accidents  avoided. 

Brilliancy  should  not  be  mistaken  for  illumination.  It  is 
practically  necessary  always  to  combine  proper  general 
illumination  by  means  of  large  units  correctly  spaced,  with 
localized  lighting  over  equipment  requiring  a  higher  inten- 
sity of  light. 

Protective  lighting  for  industrial  plants  and  other  places 
of  strategic  importance  is  receiving  considerable  attention, 
and  should  be  encouraged,  if  for  no  other  reason  than  be- 
cause the  proper  use  of  artificial  light  during  times  of  war 
will  release  large  number  of  guards  for  more  effective  use  in 
other  fields  Gas-filled  lamps  of  400  or  500  watts,  with  suit- 
able reflector  equipment,  are  generally  employed  for  this 
work. 

A  very  interesting  example  of  the  value  of  flood  light- 
ing is  afforded  in  the  asbestos  mines  at  Thetfo'rd,  Que.  By 
installing  flood  lighting  for  their  pits  and  thus  operating 
twenty-four  hours  daily,  the  management  have  been  able  to 
largely  increase  their  output  without  increase  in  equipment, 
and,  incidentally,  the  central  station  supplying  the  electrical 
energy  has  been  able  to  supply  aliout  half  again  as  much 
energy  to  the  motor  equipment  of  the  mines,  due  to  an  in- 
crease in  load  factor  from  45  per  cent,  to  65  per  cent. 

Motor  Power  Sales 

Perhaps  never  in  the  history  of  the  world  has  the  cen- 
tral station  proved  itself  of  such  immense  value  as  since  the 
outbreak  of  the  war.  Nearly  all  of  our  munition  output  is 
dependent  upon  central  station  energy.  Manufacturers  have 
l)een  enabled  to  speedily  double  and  triple  their  plants,  and 
have  always  found  a  reliable  and  adequate  power  supply  at 
their  door. 

On  account  of  such  general  increases  in  the  demand  lor 


54 


THE   ELECTRICAL  NEWS 


June  15,  1917 


power  a  number  of  our  member  companies  are  now  finding 
it  extremely  difficult  to  continue  to  take  on  power  business. 
W  e  urge  that  special  consideration  be  given  to  the  important 
matter  of  adequate  protection  against  lov/  power  factor 
operation  on  the  part  of  customers.  Suitable  clauses  in  power 
contracts  should  be  inserted  to  enaljle  the  company  to  re- 
ceive rightful  compensation  for  existing  low  power  factor. 
The  enforcing  of  such  clauses  will  be  found  of  the  greatest 
aid  in  influencing  customers  to  alter  existing  methods  to  con- 
ditions more  suitable  to  the  power  supply  authorities.  Cer- 
tain water  power  plants  are  unable  to  take  more  water,  and 
have  been  forced  to  install  added  steam  capacity.  The  diffi- 
culty in  receiving  the  requisite  coal  for  the  steam  operation 
renders  the  operating  superintendent's  position  anything  but 
pleasant. 

Some  of  our  companies  are  giving  considerable  attention 
to  the  sale  of  "interrupted  power,"  and  are  making  contracts 
whereby  the  purchased  energy  may  be  cut  of¥  during  peak 
hours.  The  sale  of  this  "oflf-peak  energy"  has  not  been  con- 
tined  to  users  of  large  blocks  of  power,  such  as  electric  fur- 
nace plants,  etc.,  but  has  been  extended  to  include  hotels, 
office  buildings,  and  factories  where  isolated  plants  are  being 
operated  during  peak  hours.  By  thus  taking  advantage  of 
local  conditions  the  central  station  is  enabled  to  continue  to 
increase  its  power  revenue,  without  adding  to  its  peak  load. 

ELECTRIC  RANGES 

This  subject  naturally  presents  itself  to  your  committee 
from  the  viewpoint  of  the  central  station,  and  for  the  present, 
having  regard  to  our  purposes,  the  matter  will  be  considered 
chiefly  from  that  angle.' 

The  demand  made  upon  central  stations  in  industrial 
centres  in  Canada  to  operate  munition  plants  and  allied  in- 
dustries has,  in  many  cases,  called  for  their  entire  reserve 
capacities  to  meet  the  requirements,  and  in  consequence,  the 
development  of  the  range  load  has  suffered.  There  is,  how- 
ever, a  very  general  interest  on  the  part  of  the  public  on  the 
subject  of  electric  cooking,  and  more  particularly  in  the 
natural  gas  belt  in  Western  Ontario,  where  the  gas  distribut- 
ing companies  have  failed  to  properly  take  care  of  the  busi- 
ness. 

As  to  the  future  of  the  electric  range  business,  the  con- 
sensus of  opinion  among  central  station  men  throughout  Can- 
ada and  the  United  States  is  that  it  is  now  on  a  sound  basis, 
and  that  its  adoption  will  be  universal  wiithin  a  very  few 
years.  There  is  considerable  diversity  shown  in  reports  as  to 
the  revenue  which  may  be  expected  from  this  source,  due  to 
widely  varying-  rates  and  forms  of  contract,  but  it  may  be 
stated  without  hesitation  that  the  average  revenue  from  range 
customers  is  approximately  twice  the  lighting  bill. 

The  character  of  the  load  is  of  vital  importance  to  cen- 
tral stations.  The  range  load  will  undoubtedly  come  on  the 
daily  peak  of  the  average  central  station  to  a  certain  extent, 
but  the  development  of  ordinary  lighting  lousiness  will  in- 
crease the  peak  in  any  event,  without  filling  up  the  valleys  in 
the  way  a  range  load  does.  Ranges  utilize  a  considerable 
amount  of  energy  between  11.30  a.m.  and  1  p.m.,  at  a  time 
when  power  business  makes  its  smallest  demand  during  day- 
light hours.  It  has  been  stated  when  the  electric  range  comes 
into  general  use  among  all  classes  of  customers  that  the  sta- 
tion peak  will  occur  between  these  hours. 

The  maximum  demand  of  the  individual  range  averages 
about  50  per  cent,  of  the  connected  load,  while  the  maximum 
demand  of  a  group  of  twenty  ranges,  or  more,  rarely  exceeds 
15  per  cent,  of  the  total  capacity.  It  will  be  seen  while  the 
maximum  demand  of  an  individual  customer  may  seem  high, 
and  in  consequence  of  this  consdierable  additional  investment 
may  be  necessary  to  take  care  of  the  isolated  customer,  that 
the  business  lends  itself  most  acceptably  to  intensive  cultiva- 
tion.   The  result  of  this,  in  view  of  the  very  wide  diversity 


consequent  upon  the  fact  that  cooking  conditions  in  no  two 
homes  are  exactly  alike,  is  a  very  low  demand  in  proportion 
to  the  connected  load.  To  put  it  briefly,  the  more  ranges  con- 
nected the  lower  the  demand  factor  will  be.  To  illustrate  this 
point,  the  maximum  demand  on  a  single  range  is  approxi- 
mately 50  per  cent,  of  the  connected  load;  on  three  ranges  it 
is  approximately  33  per  cent,  of  the  connected  load;  on  twenty 
ranges  it  is  approximately  15  per  cent,  of  the  connected  load. 

Water  Heating 

A  class  of  business  very  closely  allied  to  electric  cooking 
is  that  of  water  heating.  One  can  scarcely  be  considered 
without  the  other,  for  very  often  the  installation  of  an  electric 
range  means  the  removal  of  the  old  method  of  heating  water 
for  domestic  purposes.  While  the  load  characteristics  appear 
to  oppose  each  other  they  have  a  complementarj'  effect  in 
balancing  the  load  curve.  The  peak  of  hot  water  heating 
often  comes  on  as  late  as  10  p.m.,  where  heaters  are  used  to 
a  large  extent  for  dish  washing  and  bathing.  The  report  of 
the  Electric  Range  Committee  for  the  1916  convention  of  the 
N.E.L.A.  goes  very  exhaustively  into  this  subject,  and  conse- 
quently the  present  article  will  not  deal  with  the  matter  in 
detail. 

One  of  the  principal  member  companies  in  Canada  is 
engaged  at  the  present  time  in  working  out  a  plan  to  sell,  on 
a  term  basis  electric  ranges  connected  up  ready  to  operate. 
The  same  company  already  has  in  efifect  a  water  heating  pro- 
position, nuder  which  they  furnish,  install,  and  connect 
water  heaters  for  a  definite  sum.  These  heaters  are  arranged 
to  be  connected  for  500  watts  under  a  flat  rate,  and  2,000 
watts  through  the  meter.  Current  for  the  high  heat  is  sold 
at  the  residence  rate,  the  heater  consumption  usually  being 
billed  entirely  on  the  third  step  of  the  rate,  which  is  low. 

It  is  recommended  that  so  far  as  possible  water  heaters 
installed  in  connection  with  ranges  be  placed  on  a  double- 
throw  switch,  so  that  the  water  heater  is  not  in  circuit  while 
the  range  is  in  use. 

Development  of  the  Business 

The  following  brief  statements  are  the  views  of  repre- 
sentative central  station  men  in  touch  with  the  demands  of 
the  situation: 

"Central  stations  must  plan  to  take  care  of  as  much  busi- 
ness as  gas  companies  have  in  ranges." 

"Efficient  salesmen  specializing  in  the  business  of  ranges 
must  be  employed." 

"Educate  the  customer  in  efficient  operation." 

"A  national  publicity  campaign  on  the  ease,  safety,  cheap- 
ness, and  other  advantages  which  the  electric  range  alone 
possesses." 

"Central  stations  must  sell  service  rather  than  kilowatt- 
hours  and  cooking  rather  than  ranges." 

"The  fullest  co-operation  must  obtain  between  the  manu- 
facturers, contractors,  and  central  stations." 

It  is  clear  that  we  must  begin  at  once  to  take  electric 
cooking  and  auxiliary  heating  seriously,  and  exercise  the 
greatest  care  in  its  development,  as  this  will  result  in  very 
greatly  increased  output.  Every  commercial  manager  will 
have  his  own  problems  to  work  out.  Some  of  the  difficulties 
in  the  past  have  been: 

(a)  Unfamiliarity  on  the  part  of  the  housewife  with  elec- 
tric cooking.  This  has  been  dealt  with  in  the  foregoing 
statements. 

(b)  The  cost  of  energy  to  the  consumer.  No  definite 
figures  can  be  given  as  to  the  price  per  kilowatt-hour  which 
should  be  charged  for  service.  This  will  depend  upon  local 
conditions,  the  cost  of  supplying  power,  as  well  as  the  cost  of 
ranges  or  connection,  we  may  look  for  marked  reductions  in 
prices  as  time  goes  on. 

The  cost  of  connecting  ranges  at  the  present  prices  for 
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labor  and  material  is  high,  and  a  careful  study  should  be 
made  with  a  view  to  lowering  this  cost  and  at  the  same  time 
keeping  in  mind  the  requirements  of  safety. 

The  high  efficiency  of  the  electric  range  and  its  manifest 
benefits,  however,  make  it  very  attractive,  even  under  present- 
day  conditions. 

(d)  The  cost  of  distribution.  Many  companies  are  not 
prepared,  so  far  as  their  circuits  are  concerned,  to  take  on 
cooking  load  without  some  considerable  additional  expense. 
It  has  been  established  that  the  cost  for  individual  service 
range  from  $75  to  .$100.  As  the  business  grows,  however,  the 
cost  per  customer  will  decrease  considerably.  In  fact,  three 
customers  can  be  connected  for  twice  the  cost  of  one.  When 
the  revenue  to  be  obtained  from  this  expenditure  is  taken 
into  account  and  the  fact  that  the  load  has  a  power  factor  of 
100  per  cent.,  it  will  compare  most  favorably  with  power 
business. 

Good  regulation  is  very  important  in  supplying  a  satis- 
factory range  service.  The  question  of  keeping  down  the 
cost  of  distribution  and  at  the  same  time  providing  satisfac- 
tory regulation  is  a  most  important  one,  and  one  that  your 
committee  recommends  the  association  to  carefully  investi- 
gat 

It  seems  best  that  stove  services  should  be  put  in  on  the 
three-wire,  110/220-volt  system,  and  that  ample  transformer 
capacity  be  provdied,  either  by  banking  existing  transformers 
or  the  installation  of  larger  units. 

It  should  be  noted,  however,  that  in  Canada  the  stove 
load  overlaps  the  lighting  peak  for  a  short  period  only,  and 
only  in  the  cold  winter  months,  when  the  transformers  can 
safely  carry  considerable  overloads  for  the  short  period  of 
overlap. 

•  Construction  of  Ranges 

The  consumer  is  now  no  longer  limited  to  a  selection  of 
two  or  three  makes  of  range,  There  are  a  considerable  num- 
ber of  manufacturers  furnishing  a  satisfactory  product,  but  it 
seems  desirable,  as  yet,  that  ranges  should  be  sold  through 
the  central  station.  The  principal  feature  is  necessarily  the 
burner.  The  two  standard  types  are  the  open  coil  burner, 
producing  heat  by  radiation,  and  the  coil  burner,  operating 
on  the  principle  of  conduction. 

Manufacturers  are  guaranteeing  a  life  of  from  4,500  to 
5,000  hours  for  their  burners,  and  they  can  be  readily  renewed 
at  a  very  reasonable  cost. 

The  following  features  are  now  regarded  as  essential  to 
a  good  range: 

Some  device  to  indicate  whether  the  current  is  on  or  off. 

Standard  elements  easily,  quickly  and  cheaply  replaceable 
and  interchangeable  as  to  size. 

The  construction  of  the  oven  and  its  burners  should  per- 
mit of  the  oven  being  thoroughly  and  easily  cleaned.  The 
lining  should  be  so  made  that  it  is  impossible  for  cooking- 
vapors  to  get  into  the  heat  insulating  materials. 

A  reliable  thermometer. 

Terminal  contacts  so  placed  as  to  give  the  minimum  of 
trouble. 

Separate  fuses  provided  for  the  various  burners. 
Rigid  construction  of  the  stove  frame. 
Warming  oven  should  fulfil  its  function. 
The  following  are  a  few  of  the  advantages  to  the  con- 
sumer in  the  use  of  the  electric  range: 

1.  Kitchen  cleanliness — no  soot,  dirt,  or  grease. 

2.  Bright,  clean  and  attractive  appearance. 

3.  Economy  and  efficiency — no  great  loss  in  shrinkage  of 
food. 

4.  Safety — no  flame  or  explosions. 

5.  Personal  comfort. 

6.  Saving  in  space — of  particular  advantage  in  apartment 
houses. 


7.  Sanitary — no  poiscmcjus  gases;  oven  can  be  kept  thor- 
oughly clean. 

8.  Regulation,  iperfect  control. 

9.  Even  temperature. 

10.  Coolness,  no  waste  of  heat. 

11.  Certainty  in  results. 

12.  Perfection  in  baking  or  broiling. 

Hi.  Appetizing  food,  digestible  and  nutritious. 
14.  Progressive— last  word  in  development  of  householcl 
cooking. 

Attention  is  directed  to  the  following  publications  on 
this  subject: 

The  report  of  the  Electric  Range  Committee,  presented 
at  the  eighth  annual  convention  of  the  Northwest  Electric 
Light  and  Power  Association,  Portland,  Ore.,  September, 
1915. 

The  report  of  the  Electric  Range  Committee,  thirty- 
ninth  annual  convention  of  the  X.E.L.A.,  Chicago,  111.,  May 
22,  1916. 

Brighter  and  Happier  Hours  in  Your  Kitchen.  Published 
by  the  Society  for  Electrical  Development,  Xew  York  City. 

Care  and  Operation  of  an  Electric  Range.  Hughes  Elec- 
tric Heating  Company.  Chicago,  111. 

Also  the  report  of  the  1917  Electric  Range  Committee, 
N.E.L.A. 

ELECTRIC  VEHICLES 

In  the  previous  sections  of  our  report  we  have  dealt  with 
lighting  and  motor  power  problems,  as  well  as  the  value  of 
an  electric  range  load.  Transportation  affords  another  wide 
use  for  electric  service.  Electric  vehicles,  both  passenger 
and  commercial  types,  are  not  new  developments.  Due  to 
great  improvements  in  the  vehicles  themselves  and  in  the 
batteries,  motors,  and  control  apparatus,  as  well  as  to  the 
high  cost  of  oil  and  gasoline  and  to  the  constantly  decreas- 
ing cost  of  electrical  energy  to  charge  the  batteries,  the  use 
of  electric  trucks  is  growing  rapdily. 

The  passenger  car,  or  as  it  is  frequently  called,  the  plea- 
sure car,  is  no  longer  a  costly  toy.  It  is  steadily  showing 
itself  a  strong  competitor  to  the  gas  car  in  all  respects,  not 
only  in  city  traffic  but  on  country  roads.  Various  authentic 
reports  show  runs  of  from  80  to  100  miles  on,  a  single  charge 
of  batteries,  over  hilly  and  none  too  smooth  roads,  and  at 
average  speds  of  from  18  to  23  miles  per  hour.  This  type  of 
car,  while  admittedly  good  for  suburban  or  country  travel,  is 
ideal  for  city  use.  being  quiet,  easily  controlled,  always  ready, 
and  extremely  cheap  to  operate. 

The  "electric,"  however,  is  at  its  best  when  used  com- 
mercially. As  now  manufactured,  the  electric  truck  is  used 
extensively  in  practically  all  lines  of  business,  predominating 
in  express  companies,  department  stores,  breweries,  bakeries, 
dairies,  laundries,  undertakers,  fire  departments,  street  clean- 
ing departments,  general  trucking. 

It  is  stated  that  the  total  value  of  electric  trucks  in  the 
United  States  is  approximately  .$36,000,000.  If  the  same  ratio 
in  proportion  to  the  population  were  obtained.  Canada  should 
possess  electric  trucks  to  the  value  of  about  $3,000,000.  In- 
formation at  hand  shows  that  the  total  investment  in  electric 
trucks  in  the  Dominion  of  Canada  very  likely  does  not  ex- 
ceed $300,000.  From  the  above  we  can  conclude  that  the  field 
in  Canada  for  the  sale  of  electric  trucks  is  very  fertile  and  offers 
great  oossibilities  either  to  the  manufacturer  or  central  sta- 
tion that  is  willing  to  put  forth  the  prooer  amount  of  effort. 

The  principal  reasons  for  the  rapid  success  of  the  elec- 
tric truck  are  the  low  upkeep  and  reliability.  Supplementary 
reasons  are  the  improvements  in  charging  apparatus,  the 
development  of  charging  stations  equipped  with  proper  facili- 
ties, together  with  the  increased  capacity  of  storage  batteries. 
Tn  this  connection  it  is  interesting  to  note  that  the  storage 
battery,  as  manufactured  at  present,  possesses  an  average  life 
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of  double  that  of  a  few  years  ago.  The  modern  electric 
truck  in  city  and  suburban  service  is  capable  of  going  from 
40  to  50  miles  on  one  battery  charge,  a  total  travel  per  day 
that  well  satisfies  the  requirements  of  most  commercial 
transportation.  By  using  a  spare  battery  this  mileage  may 
be  easily  doubled. 

Large  manufacturers  and  others  requiring  extensive 
trucking  or  large  department  stores  have  proved  the  im- 
mense value  of  the  electric  truck.  Department  stores  in 
larger  cities  have  come  to  depend  nearly  exclusively  upon 
their  electric  delivery  system,  utilizing  electric  cars  from  1,000 
to  2,000  pounds  capacity  for  their  house-to-house  delivery. 

Electric  Trucks  in  Baggage  Handling 

Due  to  the  greatly  congested  condition  of  large  shipping 
points,  railroad  terminals,  etc.,  the  use  of  trucks  and  tractors 
to  pull  trailers  is  rapidly  becoming  more  extensive.  The  field 
for  the  use  of  these  tractors  is  open  to  every  central  station 
located  in  a  city  which  is  an  industrial  or  shipping  centre. 
Nearly  all  factories  can  be  profitably  equipped  with  electric 
transveyors,  and  these  do  away  with  the  handling  of  freight 
hy  hand  trucks.  The  larger  railroad  systems  are  rapidly  re- 
placing the  old  type  of  hand-drawn  mail  and  baggage  trucks 
with  the  modern  storage  battery  truck,  which  winds  its  way 
in  and  out  of  traffic,  starting  and  stopping  instantly,  and  at 
the  same  time  carrying  more  than  double  the  load  formerly 
possible.  In  these  days  of  large  profits,  manufacturers  are 
oftentimes  not  keen  to  make  investments  where  economy  of 
operation  is  the  only  inducement.  The  modern  by-word  is 
"speed."  In  order  to  convince  the  factory  manager  that  he 
should  use  electric  trucks  and  tractors  it  is  necessary,  in  many 
instances,  to  prove  to  him  that  their  use  will  expedite  his 
work.  Expediency,  more  than  economy,  is  becoming  the 
governing  factor. 

From  the  central  station  point  of  view  a  battery  charging 
load  is  becoming  more  and  more  desirable.  The  large  de- 
mands for  power  iTTade  upon  the  central  stations  by  war 
orders,  etc.,  are  increasing  the  demand  for  power  made  upon 
the  system,  without  appreciably  increasing  the  system  load 
factor.  Battery  charging  is  naturally  an  off-peak  operation — 
the  trucks  and  pleasure  cars,  as  a  rule,  are  lin  operation  dur- 
ing the  day  and  are  charged  during  the  night.  Centi"al  sta- 
tions should  foster  the  use  of  electric  trucks  in  every  way 
possible.  Your  committee  believes  that  no  better  way  can  be 
found  than  for  each  member  company  to  purchase  electric 
trucks  for  their  lamp  and  meter  deliveries,  as  well  as  for 
carrying  service  materials  to  the  job.  By  so  doing  the  aver- 
age central  station  not  only  can  reduce  its  own  delivery  ex- 
pense, but  also  will  serve  to  show  other  prospective  users 
that  electric  trucks  are  better  in  all  respects  than  gas  cars  or 
horses  for  local  deliveries. 

In  this  connection  it  is  interesting  to  note  that  one  of 
our  member  comjjanies  report  they  are  using  six  electric 
trucks,  of  various  capacities,  and  by  so  doing  have  greatly 
decreased  their  garage  expense.  The  same  company  reports 
that  there  are  160  pleasure  vehicles  in  their  territory  and  also 
about  40  commercial  vehicles.  The  income  from  the  sale  of 
energy  to  charge  these  batteries  approximates  $15,000  per 
year. 

OTHER  USES  Ol'  ELECTRICITY 

The  preceding  divisions  of  this  rej^ort  have  covered  the 
more  usual  and  more  general  uses  of  electricity,  but  there  are, 
however,  a  large  number  of  important  uses  which  should  be 
discussed,  and  therefore  they  are  combined  under  this  title. 

Only  those  uses  of  electricity  which  directly  or  indirectly 
mean  a  substantia!  increased  output  for  the  central  station 
have  been  included,  and  thus  a  large  number  of  uses  of  elec- 
tricity, although  important  to  the  consumers,  are  eliminated, 
since  they  do  not  require  any  considerable  amount  of  energy. 
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Even  with  this  restriction  there  are  so  many  uses  of  elec- 
tricitj'  not  otherwise  covered  that  it  seemed  desirable  to  clas- 
sify the  various  uses  and  processes  brought  to  the  attention 
of  your  committee  under  several  sub-headings,  which  desig- 
nate the  character  of  the  use  to  which  electricity  is  put  in  the 
various  processes  shown  under  each  sub-heading. 

In  order  to  indicate  the  relative  importance  of  the  vari- 
ous processes  to  the  electrical  industry  it  also  seemed  desir- 
able- that  some  indication  be  given  when  possible  as  to- the 
amounts  of  power  involved  in  each  and  the  energy  consump- 
tion per  unit  of  product,  and  this  data  has,  therefore,  been  in- 
cluded. The  tabulation  is  necessarily  rather  inaccurate,  and 
the  data  shown  is  only  inserted  for  comparative  purposes  to 
indicate  the  relations  between  the  various  processes  and  the 
electrical  industry. 

Arc  Heating  Processes 

H.P.  in  use 


• 

Energy  consumption 

in  Canada 

Product. 

in  kw.  hrs. 

1916-1917. 

Calcium  carbide   

1.2  to  1.6  per  lb. 

75,000 

Ferro  silicon   

3    "  5 

80,000 

Ferro  manganese  

2.5    "  4 

1,000 

Ferro  titanium   

2.4    "  5 

1,000 

Ferro  nickel   

5    "  7 

1,000 

Ferro  molybdenum   

3    "  6 

500 

Ordinary  steel   

0.3    "  0.6 

40,000 

Tool  steels   

0.5    "  0.8 

3,000 

Tungsten   

3    "  5 

Zinc   

0.7    "  1.2 

500 

Nitrogen  fixation,  7.5  kw.  hrs. 

per  lb.  of  nitrogen  . . 

.  .  30,000 

(Cyanamid  process),  2.0  kw.  hrs.  per  lb.  of  cyanamid 

Resistance  Heating  Processes 

Calcining  coal  (carbon  elec- 

2.5  to  4  per  lb. 

4,000 

Graphite   

1.5 

3,000 

3.85 

2,000 

Bauxite  melting  (  chrystolon, 

alundum,  etc.)   

1.0 

15,000 

Electrolytic  Processes 

Zinc    300 

Copper   

Hydrogen    1,500 

Chlorine    1,500 

Combined  Electro  Thermic  and  Electrolytic  Processes 

Caustic   

Aluminum    10  to  20  per  lb.  40,000 

Magnesium    20  "  40       "  2,000 

Commercial 

Monotype  machines,  1  kw.  per  machine  

Chemical  apparatus,  various    2,000 

Heating 

Special  applications,  bake  oven,  industrial  baking 
and  drying;  electric  furnace;  wood  pulp  grinding. 
From  the  foregoing  tabulation  it  appears  that  some 
250,000  horse-power  of  electrical  energy  is  to-day  being  used 
in  Canada  for  other  industrial  uses  than  those  which  we  com- 
monly see  and  hear  about.  This  represents  a  rather  large 
percentage  of  the  total  power  generated  in  Canada  and  due  to 
the  high  load  factor  at  which  this  power  is  taken,  there  is 
really  more  energy  taken  for  these  purposes  than  would  ap- 
pear at  first  sight. 

Arc  Heating  Processes 

By  far  the  largest  amount  of  power  used  for  any  of  the 
processes  shown  above  is  consumed  for  arc  heating,  and  in 
this  subdivision  calcium  carbide  and  ferro  silicon  stand  in 
the  front  rank.    The  use  of  arc  heating  in  the  manufacture  of 
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steel  has,  however,  grown  very  rapidly,  and  this  use  bids  fair 
to  surpass  even  carbide  and  ferro  silicon  in  its  energy  con- 
sumption within  the  next  few  years.  For  example,  m  1915 
there  was  less  than  5,000  horse-power  used  for  steel  manufac- 
ture in  Canada,  whereas  to-day  nearly  40,000  horse-power  are 
so  used. 

Experiments  are  being  carried  out  at  many  points  deal- 
ing with  the  production  of  ferro  alloys  other  than  ferro  sili- 
con, and  it  is  quite  probable  that  this  work  will  lead  to  results 
requiring  considerably  greater  amounts  of  power  than  is 
being  taken  for  the  production  of  these  alloys  to-day. 

One  of  the  arc  processes  which  have  shown  great  de- 
velopment during  the  last  year  has  been  the  treatment  of 
zinc  ores,  and  present  indications  are  that  this  process  will  be 
of  some  magnitude  in  the  near  future. 

Resistance  Heating 

Most, of  the  processes  in  which  heat  is  generated  by  the 
passage  of  electricity  through  the  materials  making  up  the 
product  do  not  require  large  amounts  of  energy  per  unit  of 
product,  nor  do  any  of  the  products  made  by  such  processes 
compare  with  carbide  or  ferro  silicon  on  the  tonnage  pro- 
duced per  year.  These  processes,  therefore,  while  important 
industrially  are  relatively  unimportant  from  the  power  com- 
pany viewpoint.  It  should  be  noted,  however,  that  these  pro- 
cesses, which  are  mostly  used  for  the  manufacture  of  abrasive 
materials  and  electrodes,  have  been  well  developed  in  Can- 
ada, and  have  been  of  tremendous  value  in  the  production  of 
munitions,  as  abrasives  have  speeded  up  munition  production 
to  a  remarkable  degree,  and  electrodes  have  permitted  the 
production  of  ferro  silicon,  which  is  essential  to  the  present- 
day  steel  manufacture. 

Electrolytic  Processes 

Processes  using  the  electric  current  for  plating  or  similar 
work,  without  using  the  current  for  heating,  do  not  in  general 
require  large  amounts  of  energy  per  unit  of  product,  and  thus 
the  total  use  of  power  for  this  type  of  process  is  relatively 
small,  and  will  remain  so  until  the  tonnages  produced  become 
very  large.  However,  the  use  of  electricity  for  these  pro- 
cesses, especially  the  production  of  electrolytic  copper  and 
zinc,  is  rapidly  increasing,  and  in  the  near  future  much  larger 
amounts  of  power  in  the  aggregate  will  be  required 

A  novel  use  for  this  type  of  process  has  been  the  manu- 
facture of  chlorine  in  cotton  mills  and  paper  mills  for  direct 
use  in  bleaching,  rather  than  the  obtaining  of  bleaching 
agents  by  the  use  of  chlorine  carried  in  chlorinated  lime. 

Combined  Electrolytic  and  Electro  Thermic  Processes 

When  the  small  amount  of  energy  required  for  actually 
plating  the  metal  out  of  an  electrolytic  bath  is  increased  by 
the  amount  of  energy  required  to  keep  that  bath  molten  at 
relatively  high  temperatures,  the  energy  consumption  per  unit 
of  product  is  very  much  increased  over  the  theoretical  amount 
required  for  plating  only.  There  are  two  metals  produced 
to-day  commercially  by  this  process — aluminum  and  mag- 
nesium— and  the  amount  of  power  taken  for  this  purpose  is 
very  considerable. 

Commercial  Heating 

Due  to  ease  of  temperature  control  and  freedom  from 
attention,  electricity  is  being  applied  to-day  in  many  pro- 
cesses requiring  nice  temperature  regulation,  or  where  rela- 
tively small  amounts  of  heat  are  required  in  inaccessible 
places.  For  example,  the  lead  pots  of  monotype  machines 
are  now  heated  electrically,  with  the  result  that  perfect  slugs 
can  be  obtained  at  all  times  and  the  output  per  day  from 
such  machines  materially  increased.  Again,  certain  parts  of 
shoemaking  machinery  require  to  be  heated,  and  it  has  been 
difficult  in  the  past  to  provide  for  the  heating  of  these  ma- 
chines when  changing  from  steam  to  electric  power  in  shoe 


factories.  With  the  application  of  electric  heat  to  these 
machines,  however,  this  difiHculty  has  been  removed. 

The  chemical  industries  are  rapidly  finding  uses  for 
electric  heating  in  those  reactions  which  require  a  constant 
temperature  and  the  input  of  a  fixed  amount  of  heat  to  the 
materials  undergoing  reaction,  and  this  use  of  electricity  will 
certainly  in  the  future  be  a  very  important  one. 

Regulators 

While  regulators  do  not  in  themselves  consume  large 
amounts  of  power,  they,  however,  when  applied  to  electric 
furnaces,  pulp-grinding  machinery,  and  other  apparatus,  so 
increase  the  load  factor  that  the  energy  consumption  is  very 
largely  increased.  Until  recently  it  has  been  quite  impos- 
sible- to  get  satisfactory  regulators  for  heavy  duty,  but  this 
problem  now  seems  to  have  been  solved,  and  regulators  are 
available  for  handling  any  commercial  load. 

General 

The  above  tabulation  and  discussion  of  "other  uses  of 
electricity"  is  far  from  complete,  and  only  covers  those  par- 
ticularly large  uses  of  energy  which  seemed  worthy  of  note, 
and  they  are  set  forth  above  in  order  that  they  may  serve  as 
an  outline  for  discussion  at  the  convention,  when  more  accur- 
ate and  complete  data  on  these  and  other  processes  will  be 
forthcoming. 

The  tremendous  advances  made  in  these  "other  uses  of 
electricity"  in  the  last  few  years  would  seem  to  indicate  that 
in  the  future  by  far  the  greatest  portion  of  the  output  of  elec- 
tricity will  be  used  for  the  types  of  processes  covered  in  this 
portion  of  the  report. 

Respectfully  submitted, 

Charles  T.  Barnes. 

W.  H.  Mclntyre. 

Louis  ,W-  Pratt. 

H.  E.  Randall. 

Edmund  E.  Walker. 

M.  C.  Oilman,  Chairman. 

Discussion 

In  the  course  of  the  discussion,  Mr.  Dion  brought  up 
the  subject  of  electric  vehicles.  His  company  recognized  the 
importance  of  supporting  the  industry  and  had  purchased 
some  trucks.  They  were  not  at  all  satisfied  with  the  results. 
They  had  never,  with  the  way  that  the  batteries  were  used 
by  the  average  driver,  able  to  get  the  results  that  had  been 
published.  It  was  impossible  to  use  the  trucks  throughout 
the  year-^the  trucks  were  impossible  in  the  winter.  This, 
of  course,  also  applied  to  gasoline  trucks.  The  company  had 
compromised  by  usitig  horses  and  also  trucks. 

Mr.  Hopper  also  related  an  unfortiinate  experience  he 
had  with  electric  trucks,  particularly  in  the  matter  of  renew- 
ing batteries.  They  certainly  were  not  useful  where  dirt 
roads  had  to  be  run  over.  He  regretted  to  say  that  he  did 
not  get  35  miles  ,  out  of  one  charge  of  the  battery. 

Mr.  Davies,  speaking  of  the  experience  in  Montreal,  de- 
clared that  in  such  districts  where  snow  was  abundant  elec- 
tric trucks  were  a  failure.  The  small  industrial  trucks  so 
extensively  used  in  factories  and  railway  stations,  however, 
had  proven  a  success.  Discussing  another  phase  of  the  re- 
port, Mr.  Davies  said  that  with  diminishing  light  rates  they 
must  get  more  kw.h.  per  customer.  The  difficulty  was  that 
the  central  station  was  not  in  touch  with  the  customer. 

Mr.  Winter  remarked  on  the  want  of  outlets  in  many 
fine  residences. 

Mr.  Hyde  pointed  out  that  by  the  use  of  color  schemes 
in  buildings  and  houses  there  was  an  opportunity  of  increas- 
ing the  kw.h.,  because  the  schemes  added  to  the  charm  of 
such  places. 

Mr.    Maclachlan    said    that    good    illumination    was  an 
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important  factor  in  the  prevention  of  accidents,  and  it 
was  calculated  that  it  saved  one  hour  per  day  per  man  in 
a  foundry. 

Mr.  McDougall  said  that  it  had  been  too  often  left  to 
the  contractor  and  builder  to  do  the  layout  work,  and  some- 
times these  were  interested  in  pushing  certain  fixtures.  To 
increase  the  consumption  of  light  an  effort  must  be  made  to 
increase  the  standard  of  illumination,  which  was  too  low. 

Mr.  Johnson  remarked  that  trouble  arose  from  the  fact 
that  contractors  and  architects  were  often  responsible  for 
the  designing  of  the  lighting  layout. 

Mr.  Grier  stated  that  the  Council  of  Architects  in  To- 
ronto would  welcome  any  gentleman  who  would  address 
them  on  the  subject  of  designing  a  house  on  the  most  effici- 
ent electrical  system. 

Mr.  Dunlop  held  that  the  most  promising  field  for 
increased  consumption  was  in  the  greater  use  of  electrical 
appliances.  He  suggested  that  the  installation  of  heavier 
circuits  in  wiring  residences  would  be  a  good  thing. 

The  president  said  that  the  central  stations  were  remiss 
-in  not  having  experts  who  could  advise  architects  as  to 
the  field  that  was  open  for  efficient  lighting.  Such  experts 
could  also  give  advice  to  the  companies'  customers;  in  a 
word,  the  companies  ought  to  give  as  much  attention  to 
illumination  as  to  distribution. 

Mr.  Randall  stated  that  at  Shawinigan  Falls  44  houses 
had  been  supplied  with  apparatus  for  electric  cooking,  heat- 
ing, etc.,  the  whole  scheme  having  been  worked  out  very 
carefully. 

Mr.  Gilmour  related  his  experience  as  to  cooking  for 
a  family  of  six  persons,  the  cost  working  out  at  less  than 
$2.50  per  month. 

Mr.  McDunnough  stated  that  he  found  that  the  con- 
sumption was  1  kw.h.  per  day  per  person.  The  cost  in 
Quebec  was  Ic  per  kw.h.  with  a  flat  rate  of  COc  per  month 
for  each  burner.  " 

The  president  said  that  in  3^  years  they  had  sold  750 
electric  ranges  in  Toronto,  and  only  one  came  back,  and  that 
for  a  special  reason. 

Mr.  Barnes  stated  that  in  London  the  cost  of  a  range 
to  a  family  was  $1.65  per  month  at  a  one  cent  rate. 

The  Evening  Entertainment 

In  the  evening  the  members  of  the  Montreal  Companies' 
Section  entertained  the  out-of-town  delegates  to  an  informal 
dinner  at  the  Ritz-Carlton.    Mr.  James  Wilson,  the  chair- 
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man  of  the  section,  presided,  and  in  the  course  of  the  even- 
ing intimated  that  it  was  intended  to  ask  the  N.  E.  L.  A. 
to  hold  the  annual  convention  in  Montreal.  Speeches  were 
made  by  Messrs.  Sullivan,  Muldaur,  Norris,  McDougall,  Dion, 
Davies,  and  Hiller.  A.  patriotic  note  permeated  all  the 
speeches,  occasion  being  taken  of  Mr.  Muldaur's  presence 
to  emphasize  the  feeling  of  unity  between  the  allies  and  the 
States  in  the  great  world  fight.  Emphasis  was  also  laid  on 
the  promising  start  which  had  been  made  in  Montreal  in 
the  formation  of  the  new  section.  It  was  decided  to  send 
the  following  telegram  to  the  N.  E.  L.  A.: 

"To  our  ally  not  only  in  the  service  of  science  and  the 
public,  but  also  in  that  of  freedom  and  civilization,  the  Can- 
adian Electrical  Association  at  its  27th  Annual  meeting  sends 
all  friendly  and  hearty  greetings.  Your  representative,  as 
always  most  welcome,  has  contributed  greatly  to  the  suc- 
cess of  our  gathering." 

The  arrangements  for  the  dinner  and  the  concert  were 
admirably  carried  out  by  Messrs.  R.  J.  Beaumont,  P.  T. 
Davies  and  E.  Randall. 

The  first  business  at  the  opening  of  the  convention  on 
June  8  was  the  appointment  of  a  nominating  committee. 
This  was  followed  by  some  remarks  by  Mr.  Haskell  on  the 
Education  Committee  Report.  He  stated  that  the  work 
was  divided  into  two  sections  divided  by  the  Ottawa  River — 
Mr.  Mclntyre  looking  after  the  western  portion  and  him- 
self the  eastern  portion.  The  work  of  providing  educational 
courses  for  men  in  the  member  companies  was  largely  di- 
rected from  the  headquarters  of  the  N.  E.  L.  A.  Men  had 
to  be  secured  because  of  the  large  numbers  at  the  front, 
and  many  of  these  had  to  be  trained  for  the  work.  Any  man 
with  average  intelligence  could  learn  much  from  these 
courses.  In  Montreal  there  was  an  educational  committee, 
and  it  was  hoped  to  make  very  substantial  progress.  Mem- 
ber companies  who  were  not  in  the  sections  would  have  to 
work  as  separate  units  and  it  was  essential  that  one  man 
in  each  company  should  look  after  the  work.  After  July  1 
the  courses  would  be  restricted  to  Class  B  members. 

The  president  insisted  that  supervision  was  necessary, 
so  that  the  courses  would  be  kept  up  until  the  end. 

Mr.  Maclachlan  in  referring  to  the  returned  soldiers,  sug- 
gested that  those  who  had  been  injured  might  be  trained  in 
order  to  be  employed  at  work  for  which  they  were  fitted. 
The  public  utility  companies  could  assist  and  secure  some 
of  the  men. 


Energy  Distribution,  Present  and  Prospective 

  By  Mr.  Julian  C.  Smith  


In  the  few  minutes  which  have  been  allotted  to  me  I  wish 
to  bring  to  your  attention  some  figures  which  are  now  a  mat- 
ter of  record,  showing  the  growth  in  the  use  of  electric  energy 
and  the  result  which  it  is  having,  and  will  continue  to  have, 
on  the  development  of  electric  stations. 

As  you  know,  the  use  of  power  began  in  the  mining  in- 
dustry in  the  eighteen  hundreds;  it  was  as  late  as  1840  or 
1850  before  the  development  of  steam  engines  had  reached 
any  considerable  size,  and  from  that  time  on  the  develop- 
ment has  been  extremely  rapid. 

Naturally,  the  first  development  was  for  each  different 
user  of  power  to  instal  his  own  equipment.  This  was,  in  fact, 
practically  the  only  thing  which  could  be  done,  as  the  sizes  of 
the  prime  movers  were  small,  and  there  was  no  means  of 
transmitting  power  from  one  station  to  another  except  by 
means  of  belts,  rope  drives,  etc. 

About  1880  electric  power  first  began  to  be  used,  and  ten 
years  later  the  first  alternating  current  devices  began  to  ap- 


pear. P'rom  1890  on  to  the  present  time,  in  a  space  of  27 
years,  there  has  been  a  continuous  development  on  an  in- 
creasing scale. 

Total  Power  Demands 

The  total  amount  of  power,  excluding  railways  and 
steamships,  used  in  the  United  States  at  periods  of  the  cen- 
sus taking,  are  given  in  the  following  table.  The  population 
of  the  United  States  has  increased  very  considerably  in  this 
time,  but  the  table  also  gives  the  amount  of  power  used  under 
the  same  conditions — that  is,  exclusive  of  transportation  and 
animal  power: 


Year.  H.P.  H.P.  per  cai)ita. 

1870   2,461,000  .064 

1880    :!, 617,000  .072 

1890   6,;U5,000  .10 

1900    15,200,000  .20 

1910    28,300,000  .25 

1915    30,000,000  .30 


T  have  used  the  figures  for  the  L'niled  States  because 
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they  are  more  readily  available,  and  illustrate  the  same  con- 
ditions which  exist  throughout  the  entire  civilized  world — 
that  is,  that  there  has  been  an  increased  use  of  power  pet 
capita,  and  that  this  increase  is  going  on  at  a  high  rate,  year 
by  year. 

The  following  list  shows  the  total  kilowatt  hours  usea 
per  capita  per  year,  as  supplied  by  the  electric  service  coni- 
panics  for  all  purposes,  except  railways: 

Kw.  h.  yrs.  Kw.  h.  yrs. 

■  Per  capita.  '   Per  capita. 

Buf¥alo  G.  E   585     St.  Louis    400 

P.  S.  E.  Co.,  N.J   180      Rochester    450 

New  York  Edison    ....    235     Toronto    700 

Brooklyn    225     Montreal   '   738 

U.  L.  and  P.  Company  .    325     Quebec    200 

Philadelphia   250      Entire  United  States  ..  2:i0 

Pittsburg    500      Niagara  Falls,  N.Y.  . .  33,000 

Cleveland   400     Shawinigan  Falls,  P.Q.  41,000 

Boston    350     Three  Rivers,  P.Q  3,400 

Minneapolis    450 

In  broad  lines  this  indicates  that  mankind  has  become 
more  and  more  dependent  upon  the  use  of  energy  derived 
from  water-powers  or  steam  plants,  and  with  the  data  at 
hand  we  can  make  a  fairly  reasonable  prediction  as  to  what 
the  conditions  are  going  to  be  in  five  or  ten'  years  to  come. 
It  has  only  been  within  the  last  ten  years  that  the  average 
householder  could  utilize  power  of  any  kind  in  small  units 
for  various  purposes  in  connection  with  his  house  or  small 
industry. 

Development  Through  Three  Stages 

Thus  the  development  has  passed  through  three  stages 
already ; 

1.  The  development  of  small  power  units  driven  by 
steam,  which  were  set  up  in  tlie  individual  factories  of  the 
power  users. 

2.  The  concentration  of  these  units  in  large  units  of 
power,  and  the  consequent  concentration  of  the  factory  into 
such  single  large  units. 

3.  The  development  of  the  power  business  as  a  separate 
enterprise,  and  the  distribution  of  this  power  primarily  for 
power  purposes  to  difYerent  industries. 

We  now  seem  to  be  reaching  the  fourth  stage,  and  that 
is  the  continued  concentration  of  the  power  development  in 
large  units,  linked  together  for  purposes  of  reliabilit3^  and 
the  distribution  of  this  power  Ijotli  in  large  units  and  in  small 
imits  to  each  individual  who  requires  power  for  any  purpose. 

To-day  in  the  United  States  and  Canada,  in  those  places 
where  normal  industrial  life  exists,  the  kilowatt  hours  used 
per  year  per  capita  amount  to  about  500.  Of  this  amount  400 
kw.  hours  are  used  for  factory  purposes,  outside  of  dwelling- 
houses  or  residences  of  individuals,  and  100  kw.  hours  are 
used  for  housekeeping  purposes,  including  principally  light, 
and  to  a  lesser  extent  heat  and  motive  power. 

Electric  Cooking  and  Small  Accessories 

With  the  increased  use  of  the  small  accessories  and 
almost  certain  development  of  the  electric  cooking  in  the 
near  future  we  may  readily  look  forward  to  a  condition  of 
affairs  in  five  or  ten  years  when  the  demand  for  electric 
power  for  the  individual — that  is,  leaving  aside  the  industrial 
or  factory  use — will  increase  from  the  present  amount  of  100 
kw.  hours  to  300  kw.  hours  per  capita  per  annum,  or  an  in- 
crease, as  you  see,  of  200  per  cent.  At  the  same  time  the  in- 
dustrial use  is  bound  to  increase,  and  there  is  every  proba- 
bility that  in  ten  years  from  to-day  the  use  of  electric  energy 
will  amount  to  more  than  twice  as  much  as  is  used  at  the 
present  time.  '  This  does  not  mean  that  every  customer  is 
going  to  take  twice  as  much  as  he  is  now  taking,  but  it  does 
mean  that,  on  the  average,  over  a  considerable  territory,  lo- 
cated favorably  for  manufacturing,  that  the  increased  use  of 
power  is  going  on  at  a  very  high  rate. 

The  natural  question  arises  as  to  what  may  be  expected 


in  the  manufacture  of  power  and  the  distribution  of  power, 
and  this  association  is  vitally  interested  in  the  proper  solu- 
tion of  this  problem. 

As  regards  the  manufacture  of  power,  ccjmparatively  little 
time  can  be  spent  in  this  paper.  The  development  of  power 
by  means  of  water-power  stations  has  reached  such  a  high 
point  of  efficiency  that  very  little  can  be  hoped  for  in  ttiis 
regard.  The  efforts  of  our  engineers  and  designers  for  the 
next  few  years  must  be  devoted  to  those  features  of  the  pro- 
blem of  hydraulic  power  development  which  are  involved  in 
the  reduction  of  costs. 

The  financing  of  these  enterprises  must  also  l)e  improved, 
so  that  the  total  cost  of  the  hydraulic  power  development  can 
be  brought  down  to  more  reasonable  figures,  everything  con- 
sidered. The  government  authorities  can  assist  in  this  mat- 
ter by  preventing  the  duplication  of  lines  and  systems  and  by 
the  proper  control  of  construction  work,  so  that  competitive 
systems  cannot  be  constructed  solely  for  the  purpose  of  stock 
jobbing  operations  or  for  political  benefits.  It  is  inevitable 
in  such  cases  that  finally  the  burden  of  the  increased  expendi- 
ture must  be  carried  by  the  population  served,  with  the  con- 
sequent result  that  the  cost  of  the  service  rendered  is  m- 
creased. 

The  proper  control  of  rates  by  the  government  authori- 
ties, coupled  with  protection  against  competition  and  the 
assistance  of  the  government  in  working  out  the  true  eco- 
nomic conditions  in  the  development  of  these  enterprises,  is, 
I  am  sure,  the  desideratum  earnestly  hoped  for  by  the  mem- 
bers of  this  association. 

Wild  promises  made  by  people  who  have  had  little  experi- 
ence in  the  l)uilding  and  distribution  of  electric  power — that 
power  can  be  generated  for  a  few  dollars  per  horse  power  and 
delivered  to  isolated  farm  houses  or  small  communities,  at 
prices  very  much  below  those  current  at  the  present  time — ■ 
only  cloud  the  situation  and  postpone  the  proper  solution  of 
these  problems. 

We  may  some  day  see  the  time  when  practically  every- 
one will  obtain  electric  power  as  readily  as  they  now  obtain 
telephone  service  or  the  service  of  good  roads,  but  these  pro- 
blems cannot  be  solved  without  due  regard  to  the  factors  in- 
volved, and  the  sooner  that  everyone  realizes  that  such  fac- 
tors do  exist  the  closer  we  may  arrive  at  a  solution  of  one  of 
the  most  difficult  problems  which  now  exists  in  the  sale  of 
electric  power  in  small  units. 

Cost  Estimates 

A  large  hydro-electric  power  station,  financed  under 
good  market  conditions  and  protected  against  the  hazard  of 
intense  competition,  may  be  constructed  in  these  days  for 
about  $100  per  horse-power,  where  the  natural  conditions  are 
favorable.  Usually  such  a  power  station  is  located  at  con- 
siderable distance  from  its  market,  and  transmission  lines  are 
required.  Such  transmission  lines  vary,  of  course,  tremen- 
dously in  cost,  depending  on  the  distance,  the  amount  of 
power  to  be  transmitted,  the  character  of  the  line,  etc.,  but  it 
would  be  a  fair  estimate  to  assume  that  such  a  line  can  be 
constructed  for,  say.  .$50  per  horse-power.  This  will  deliver 
power  from  the  hydraulic  power  stations  to  reasonably  large 
communities  at  a  capital  cost  of  $150  horse-power  in  the 
shape  of  high  voltage  power.  This  power  must  be  stepped 
down — must  be  fed  into  a  distribution  system  at  perhaps 
12,000  volts;  must  be  again  stepped  down  to  2,200  volts,  and 
fed  into  the  usual  distribution  system  which  supplies  the  indi- 
vidual customer. 

The  cost  of  this  distribution  system  again  is  difficult  to 
estimate,  except  in  individual  cases,  but  it  might  be  stated 
that  the  13,000-volt  system  will  cost  $50  per  horse-power,  with 
its  transformers,  switches,  etc.,  and  the  low  tension,  or  2.200- 
volt  system,  with  its  transformers  and  low  voltage  conduc 


GO 


THE   ELECTRICAL  NEWS 


June  15,  1917 


tors,  will  cost  anywhere  from  $75  per  horse-power  up  to  $150 
per  horse-power. 

Thus  the  total  cost  of  delivering  power  from  the  hydro- 
electric power  station  to  small  consumers  located  in  towns  of 
from  2.000  ta  ii.OOO  inhabitants  amounts  up  to  $300,  and  some- 
times considerably  in  excess  of  this  figure. 

It  should  be  borne  in  mind  that  this  represents  the  actual 
investment  of  money,  and  that  if  the  rate  of  interest  is  based 
on  6  per  cent,  value  of  money  that  the  consumer  must  pay  $18 
per  horse-power,  based  on  his  maximum  demand,  to  cover  the 
fixed  charges  on  the  investment  involved.  To  this  amount 
should  be  added  the  operating  costs,  which,  of  course,  vary 
materially,  but  in  the  case  of  small  customers  would  probably 
be  upwards  of  $10  per  horse-power;  and,  again,  there  must  be 
added  items  of  insurance  and  depreciation,  amounting  to  at 
least  5  per  cent,  more  on  the  total  investment,  or  $15,  makmg 
the  total  cost  $43  per  horse-power  on  the  maximum  demand. 
Nothing  is  added  in  for  the  actual  cost  of  the  power,  or  the 
profit,  assuming  that  all  of  these  items  combined  represent  $5 
per  horse-power,  the  total  cost  is  then  $48  per  horse-power. 

The  load  factor  is  very  small  on  most  of  this  type  of 
business,  and  consequently  the  rate  per  kilowatt  hour  must  be 
made  high,  with  a  guarantee  of  a  certain  definite  return  if 
the  business  is  to  carry  itself. 

I  realize  that  the  figures  given  above  are  open  to  very 
considerable  debate,  but  even  if  the  figures  are  modified  con- 
siderably the  final  result  will,  in  most  cases,  arrive  at  a  high 
figure. 

This  demonstrates  what  1  have  stated  above— that  one  of 
the  most  serious  problems  facing  any  company  engaged  in 
the  distribution  of  electric  power  is  the  problem  of  selling 
power  to  the  small  customer  where  the  density  of  business 
is  small.  As  the  average  customer  increases  his  use  of  power 
by  taking  on  accessories,  doing  his  cooking  by  electricity, 
the  conditions  may  be  benefited  somewhat,  although,  unfor- 
tunately, a  good  deal  of  new  business  which  will  doubtless 
come  on  has  a  comparatively  poor  load  factor,  and  in  many 
cases  laps  over  the  present  lighting  peaks. 

Summary 

In  conclusion,  1  would  sum  up  all  I  have  stated  above 
very  simply : 

1.  That  we  are  in  the  midst  of  an  enormous  extension  in 
electric  power  systems,  and  we  may  look  forward  to  doubling 
the  sale  of  electric  energy  in  the  next  ten  years.  A  good 
portion  of  the  doubling  will  no  doubt  be  in  the  large  users  of 
power,  including  perhaps  the  railways,  but  there  will  be  a 
very  large  amount  of  increased  power  sold  to  individuals,  due 
to  the  fact  that  the  demand  for  each  household  using  power 
is  going  to  increase,  and  the  use  per  capita  from  this  cause 
alone  will  represent  a  very  great  number  of  kilowatt  hours 
per  annum. 

2.  The  problems  of  generation  and  transmission  are  fair- 
ly well  solved. 

:>,.  The  problems  involved  in  the  organization  of  com- 
panies, in  the  reduction  of  expenses  by  the  elimination  of 
competition,  and  in  the  better  co-operation  of  the  govern- 
ment control,  must  all  be  met  and  solved  successfully  within 
the  next  few  years  if  the  growth  we  see  coming  is  to  be  real- 
ized in  its  greatest  extent. 

4.  One  of  the  most  difficult  problems  is  the  sale  of  elec- 
tric energy  in  small  quantities  in  isolated  communities.  This 
is  of  great  importance  !)ecause  of  the  large  number  of  people 
interested,  and  whose  demands  for  such  service  must  be  taken 
into  consideration.  The  problem  must  be  solved  by  careful 
study  and  investigation  and  liy  the  recognition  by  all  parties 
concerned  that  there  are  serious  difficulties  involved  which 
necessarily  cause  the  price  of  electric  service  delivered  under 


these  conditions  to  be  high.  The  solution  of  these  problems 
can  only  be  satisfactorily  arrived  at  by  the  co-operation  of 
all  of  us,  including  the  customer  to  whom  we  sell  the  power. 

Discussion 

Mr.  Alan  Sullivan,  at  the  request  of  the  president,  sum- 
marized some  conversations  he  had  had  with  eminent  elec- 
tricians in  the  United  States  on  the  subject  of  future  develop- 
ments in  electrical  science.  These  men  included  Edison,  Pro- 
fessor Elihu  Thompson,  Dr.  Steinmetz,  Mr.  Charles  Brush, 
and  Dr.  Graham  Bell.  An  outline  of  these  interviews  has 
already  appeared  in  the  Electrical  News.  The  general  trend 
of  the  views  were  similar,  although  differing  according  to 
the  field  in  which  these  eminent  scientists  are  working. 

Mr.  Hyde  discussed  the  possibilities  of  the  utilization 
and  control  of  different  forms  of  energy,  alluding  particu- 
larly to  explosives  such  as  dynamite  and  glycerine.  Under 
present  conditions  there  was,  by  the  process  of  explosion, 
an  enormous  mass  of  power  unharnessed;  might  not  de- 
vices be  invented-  by  which  these  explosive  chemicals  could 
be  drawn  upon  as  a  motive  power  when  required,  instead  of 
the  entire  force  being  drawn  upon  at  one  time?  Mr.  Hyde 
also  referred  to  the  possibility  of  constructing  central  sta- 
tions for  the  direction  of  ether  waves  in  a  selective  direction 
rather  than  in  a  general  one. 

Mr.  Julian  Smith  did  not  consider  there  was  a  prob- 
ability of  the  use  of  ether  waves  as  suggested  by  Mr.  Hyde. 
With  regard  to  explosives,  Mr.  Smith  thought  that  any  pro- 
gress would  be  in  the  direction  of  utilizing  the  elements 
now  employed  rather  than  by  using  explosives.  The  first 
use  of  combustion  engines  was  in  the  direction  of  employing 
explosives,  but  engineers  soon  discovered  they  were  on 
the  wrong  track.  Mr.  Sullivan  had  raised  the  point  as  to 
the  utilization  of  only  ten  per  cent,  of  the  potential  value 
of  coal  as  a  heating  unit,  but  Mr.  Smith  diji  not  share  the 
view  that  it  was  possible  to  develop  anything  like  what  was 
often  supposed  to  be  practical,  and  the.  utmost  he  thought 
feasible  to  be  developed  was  twice  the  present  heating  value. 

Mr.  Dion,  in  alluding  to  Mr.  Smith's  paper,  remarked 
that  the  writer  was  justly  optimistic  as  to  the  future  require- 
ments of  power  in  this  country.  We  should  have  to  rely  on 
hydraulic  power  as  the  main  source  of  energy.  It  was  ex- 
tremely regrettable  to  notice  the  trend  of  events  in  the  mat- 
ter of  power  companies  and  investors,  particularly  in  On- 
tario. He  believed  that  if  those  responsible  for  the  movement 
had  got  together  with  the  companies  and  had  suggested 
government  control  rather  than  competitive  schemes  a  great 
deal  of  trouble  would  have  been  avoided.  Perhaps  it  was  a 
case  of  obstinancy  on  l)oth  sides  and  there  did  not  seem 
to  be  any  remedy.  While  it  was  too  late  in  Ontario,  there 
were  other  provinces,  and  he  suggested  that  investors  might 
be  protected  in  their  holdings  by  legislation,  at  the  same 
time  the  public  being  protected  from  any  unfair  demands 
by  the  companies. 

Mr.  Fee  spoke  of  the  danger  to  water  powers  from  forest 
fires,  and  said  that  it  was  essential  to  look  ahead  in  this 
matter  so  as  to  protect  the  limits. 

Mr.  Milliken  thought  that  there  was  a  great  opportunity 
to  utilize  waste  fuel  and  also  to  turn  the  products  from  the 
coke  ovens  into  valuable  commodities. 

Mr.  Peterson  drew  attention  to  the  subject  of  parallel 
lines  'of  telegraph  and  telephone  companies  and  power  com- 
panies and  the  interference  which  resulted  to  the  former  lines. 
He  said  that  a  great  deal  had  been  done  m  the  United 
States  to  eliminate  such  interference  with  telephone  lines, 
and  it  would  be  a  great  help  to  the  telephone  companies 
if  first  hand  knowledge  were  given  them  of  the  intention 
of  the  power  companies  to  build  transmission  lines  par- 
alleling trunk  telephone  lines. 
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Report  of  Committee  on  Rate  Research 


By  Mr.  P.  T.  Davies,  Chairman 


This  committee,  which  is  the  counterpart  of  the  N.  E. 
L.  A.  Committee  of  the  same  name,  was  created  by  the  Pre- 
sident and  Executive  Committee  to  bear  a  similar  relation 
to  the  C.  E.  A.  to  that  which  the  National  Committee  fills 
to  the  parent  body,  the  N.  E.  L.  A. 

This  direction  opens  up  a  large  field  of  endeavor  for 
this  committee,  and  it  is  difficult  to  make  a  start  on  any 
particular  line  of  research  until  this  field  has  been  surveyed 
and  plotted  and  thorough  consideration  given  to  the  whole 
question,  so  that  the  elements  which  will  prove  of  immediate 
value  can  be  investigated  first  and  those  which  deal  only 
with  gradations  and  niceties  left  until  the  main  considera- 
tions are  given  a  general  study. 

The  question  of  rates  is  perhaps  the  most  important  of 
all  questions,  since  without  profitable  rates  no  company 
can  progress,  and  without  equitable  rates  no  company  can 
be  of  full  service  to  the  community  which  it  supplies. 

Rates,  again,  are  the  primary  cause  of  friction  between 
the  public  and  the  central  station  company,  and  if  com- 
plicated do  more  to  cause  criticism,  just  or  unjust,  than  any 
other  contact  point  between  the  parties  thereto. 

Rate-making,  since  the  beginning  of  the  commercial  sup- 
ply of  electricity,  has  proceeded  almost  at  the  whim  of  the 
central  station  manager;  if  a  company  is  profitable  it  is  taken 
as  a  criterion  that  the  rates  are  well  chosen;  if  otherwise 
the  reverse  holds.  The  pendulum  has  swung  from  flat  rates 
to  meter  rates,  from  meter  rates  to  mixed  rates,  and  from 
mixed  rates  to  rates  which  require  an  accountant  to  render 
and  a  comptroller  to  check — it  might  well  be  said,  "In  the 
making  of  rates  there  is  no  end." 

Lastly,  before  we  proceed  to  outline  the  field  of  en- 
deavor laid  bare  to  this  committee,  let  it  be  postulated  that 
the  growth  of  business  absolutely  depends  on  well  chosen 
rates,  as  without  attractive  rates  business  conies  but  slowly. 

It  will  be  seen  that  the  field  is  a  very  large  one,  and  that 
each  and  every  branch  and  leaf  on  the  Rate  Research  tree 


is  capable  of  research  and  investigation.  In  view  of  this 
variety  and  the  short  time  at  the  disposal  of  the  com- 
mittee, we  feel  that  we  can  only  suggest  the  most  press- 
ing topics  for  investigation  and  comment  briefly  on  the 
problems  thus  chosen.  Taking  the  main  branches  in  order 
we  find  the  following  the  most  important: 

CONTRACTS 

Legal — Consequential  Damages: 

The  progress  of  the  art  is  not  such  that  it  is  possible 
to  provide  against  interruptions,  the  claims  of  customers  for 
damages  through  loss  or  deterioration  of  product  which 
damages  liear  no  relation  to  the  price  of  services,  can  have 
no  basis  in  equity  nor  should  any  responsibility  for  conse- 
quential damages  be  considered  by  companies  under  any 
condition  whatsoever. 

Competitive  sources  of  power  are  just  as  liable  to  inter- 
ruption, and  in  accepting  service  customer  also  accepts  any 
risk  of  interruption  which  is  present.  A  standard  foi;m  of 
non-liability  clause  should  be  included  in  all  contracts,  and 
the  following  is  a  form  which  is  used  by  one  of  the  larger 
companies: — "The  company  does  not  guarantee  a  constant 
supply  of  electricity  and  shall  not  be  liable  for  any  damages 
to  the  consumer  in  consequence  of  its  failure  to  supply  elec- 
tricity at  any  time  or  times." 

Rate  Forms — Standardization: 

It  would  be  a  good  thing  if  rate  forms  for  similar  classes 
of  service  could  be  of  the  same  type  in  various  parts  of  the 
country.  All  of  us  are  familiar  with  the  difficulties  experi- 
enced in  dealing  with  a  new  customer  from  another  part  of 
the  country  who  is  accustomed  to  a  rate  form  which  is  not 
included  in  the  rates  available;  a  difference  in  price  is  not 
difficult  to  explain  as  the  prices  of  many  things  vary  with 
location,  wages,  etc.,  but  a  totally  difTerent  form  of  rate, 


PowtR        I  i  i       McTER         I  I  I  CLASflts  or     Load         Per  P£i» 

K.W  Hf?   FACTon.  DcMANO.  Time.     Prices,  Rents    Disct-oNTs     Minimum!   Service  Charccs         Service        FAtTOKS    K.W  Hw.  K.W. 


Competitive  5ouiice« 
LElectho  -  Pjiooucts 


Rate  Research  tree  to  accompany  Mr.  Davies'  Report 


63 


THE   ELECTRICAL  NEWS 


'  June  15,  1917 


not  easily  understood  by  customers,  is  more  difficult  to  ex- 
plain, and  creates  a  feeling  of  distrust  which  no  explanation 
will  eradicate. 
Demands: 

There  is  at  the  present  time  an  absolute  lack  of  uniform- 
ity in  the  definition  of  what  constitutes  a  "Horse  Power"; 
in  some  cases  a  twenty  minute  average  load  is  taken,  in 
others  a  five  minute  average  load,  in  some  cases  three  de- 
mands per  month,  in  others  a  single  demand. 

The  width  of  demand  taken,  especially  in  flat  rate  con- 
tracts, is  a  determining  factor  in  the  revenue  obtained  from 
any  service,  and  while  in  some  cases  such  as  water  pumping, 
refrigeration,  flour  milling,  textile  mill  driving,  street  light- 
ing, and  to  a  lesser  degree  shell  machining  on  large  instal- 
lations, the  demand  taken  over  a  short  period  does  not  differ 
much  from  a  demand  taken  over  a  fairly  long  period;  in 
other  cases,  such  as  hydraulic  presses,  air  compressors,  rock 
crushers,  mine  haulages,  etc.,  the  demand  is  a  constantly 
fluctuating  one,  reaching  maxima  of  short  duration  with 
regular  frequency  which  if  taken  over  a  long  period  would 
not  represent  the  capacity  which  has  to  be  furnished  to  sup- 
ply such  demands. 

Again,  in  other  cases,  such  a  elevators,  electric  fur- 
naces, and  many  industrial  loads,  the  extreme  maxima  may 
be  reached  infrequently  and  be  of  short  duration  when  de- 
manded. Generally  speaking,  the  central  station  company 
has  the  right  to  regard  the  question  from  two  points  of 
view:  first,  the  reserve  capacity  for  overloads  existing  in 
the  plants  supplying  the  demand,  second,  the  amount  of  plant 
which  would  have  to  be  installed  by  the  customer  to  take 
care  of  the  demand  .if  the  load  were  carried  by  an  inde- 
pendent plant. 

The  committee  proposes  to  collect  data  on  the  question 
of  the  characteristics  of  the  demands  taken  by  different  in- 
dustries which  central  stations  supply,  anticipating  that  such 
information  may  be  of  use  to  the  members  in  providing  data 
upon  which  rates  can  be  based. 

It  has  been  suggested  that  steady  loads  are  best  rated 
upon  long  demand  intervals,  and  fluctuating  loads  upon  short 
intervals,  but  while  on  the  face  of  it  this  may  appear  fair,  it 
is  open  to  the  objection  that  the  steady  load  with  high 
diversity  is  penalized. 

Undoubtedly  where  water  storage  is  possible  or  where 
the  system  is  large  compared  to  the  demand  to  be  rated  this 
solution  is  open  to  criticism  and  the  committee  would  be  glad 
of  full  discussion  of  this  question. 

Another  solution  is  to  abandon  flat  rates  altogether,  and 
substitute  mixed  rates  with  a  flat  rate  portion  of  the  charge 
producing  only  30  to  50  per  cent,  of  the  total  revenue;  under 
these  conditions  the  question  of-  peak  period  can  be  more 
easily  standardized  as  a  short  peak  period  will  not  unduly 
penalize  any  customer,  and  a  low  load  factor,  i.e.,  of  high 
diversity,  will  be  taken  care  of  equitably  by  the  meter  rate 
portion  of  the  charge. 

REVENUE 

Measurements: 

Instruments  for  the  determination  of  demand  have  been 
slow  of  development,  and  this  committee  has  no  doubt  that 
all  companies  suffer  from  lack  of  same.  The  instruments 
required  can  be  divided  into  two  groups — those  required  for 
small  loads,  say  up  to  50  horse  power,  and  those  required 
for  larger  loads.  The  requirements  for  small  loads  are  low 
first  cost  and  low  operating  costs — for  large  loads  com- 
panies are  warranted  in  obtaining  high  class  instruments  and 
employing  specially  trained  help  for  watching  and  calibrat- 
ing the  instruments  used. 

While  there  are  now  obtainable  a  few  instruments  for 
small  loads  filling  the  above  requirements  they  are  all  of  a 


type  which  register  current  only,  and  leave  a  record  of  only 
one  demand  without  indicating  the  time  at  which  the  de- 
mand occurred.  There  is  without  doubt  a  great  need  of 
an  instrument  for  the  small  load,  and  the  lack  of  same  has 
forced  most  companies  to  the  expedient  of  depending  on 
haphazard  tests  or  of  taking  the  rating  or  some  fraction  of 
the  rating  of  the  apparatus  connected  as  the  basis  of  charge 
for  the  flat  rate  poi^tion  of  the  account. 

For  the  large  customers  many  excellent  graphic  mefers 
are  obtainable.  These,  however,  are  open  to  the  objection 
that  a  fluctuating  load  cannot  be  accurately  integrated,  and 
also  the  record  is  very  bulky  and  the  instruments  require 
continual  attention. 

There  have  been  developed  recently  graphic  meters  on 
the  Merz  principle  which  show  the  kw.h.  used  during  suc- 
cessive intervals.  A  record  for  a  week  showing  the  kw.h. 
used  every  fifteen  minutes  can  be  obtained  on  an  eight-inch 
chart  or  on  a  strip  chart  24  inches  long,  and  the  necessity 
of  integration  is  done  away  with,  while  the  accuracy  of  the 
instruments  is  wholly  dependent  on  the  integrating  meter 
by  which  it  is  op-crated. 

The  attention  of  members  is  directed  to  the  report  of  the 
Meter  Committee,  which  gives  full  data  on  these  meters. 
Even  here,  however,  there  is  one  thing  lacking  on  the  re- 
cord, which  is  power  factor,  and  there  is  still  room  for  an 
instrument  which  will  graphically  record  the  kw.hrs.  and  kv.a. 
hrs.  on  the  same  chart  or  on  synchronized  charts.  An  in- 
strument of  the  kw.  demand  graphic  type  with  a  second 
pen  charting  the  kv.a.  has  been  produced,  and  a  description 
of  it  will  be  found  in  the  report  of  the  Meter  Committee 
of  the  N.  E.  L.  A.,  1917,  not  yet  published.  The  meter  is 
quite  elaborate,  but  its  production  is  a  step  in  the  right 
direction. 

COST  OF  SERVICE 

Temporary  loads: 

The  tremendous  demands  created  by  the  war  on  the  cen- 
tral station  have  produced  a  problem  in  rate  making  which 
requires  careful  consideration,  While  .the  central  stations 
have  a  patriotic  duty  to  perform  in  trying  to  accommodate 
all  loads  offered,  nevertheless,  where  such  demands  require 
the  installation  of  generating  plant  and  lines  which  are  liable 
to  be  idle  when  the  demands  are  lessened  and  when  such 
extensions  can  only  be  purchased  at  supernormal  prices,  and 
will  be  depreciated  from  50  to  70  per  cent,  when  prices  be- 
come normal  again,  it  is  obviously  the  part  of  the  customer 
to  pay  .either  in  the  rate  or  as  a  separate  item  at  least  the 
depreciation  plus  the  interest  on  such  capital  as  will  have 
to  be  carried  idle  for  the  period  after  the  demand  is  with- 
drawn until  normal  business  again  requires  such  extensions. 

If  this  is  not  done  companies  are  liable  to  be  faced  with 
lower  earnings  and  higher  fixed  charges  after  the  war. 
Broadly  speaking  the  rate  should  cover  the  investment  re- 
quired in  all  cases  plus  a  fair  profit,  and  if  this  cannot  be 
obtained  the  business  will  be  well  refused. 

PSYCHOLOGY 

This  division  of  Rate  Research  is  one  which  may  appear 
hardly  a  function  of  a  committee  of  an  electrical  organiza- 
tion, but  the  modern  trend  of  thought  is  all  toward  the  scien- 
tific study  of  cause  and  efifect,  and  some  problems  of  rate 
research  can  hardly  be  classified  under  another  head. 
Good  Will 

There  can  hardly  be  any  question  that  simplicity  of 
rate  form  is  the  sine  qua  non  of  rate  making,  but  still,  from 
time  to  time  complicated  rate  forms  are  evolved  which 
give  the  customer  the  feeling  of  taking  a  step  into  the  dark 
unknown  when  he  signs  his  name  to  the  contract  form. 
Technicians  and  experts,  too,  often  make  rates  which  are 
far  beyond  the  comprehension  of  customers,  and  while  such 
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forms  are  possible  of  application  between  expert  and  expert, 
they  savor  too  much  of  the  methods  attributed  to  autocracy 
for  dealings  between  public  service  corporations  and  their 
customers. 

Expediency: 

This  again  is  a  question  which  will  bear  discussion,  and 
one  which  should  not  be  hidden  under  a  bushel. 

The  central  station  has  a  duty  in  the  community  to  pro- 
mote mutual  growth,  and  if  the  granting  of  a  low  rate  to  an 
industry  will  foster  that  industry  bringing  in  its  train  in- 
creased population  and  wealth  to  the  community  and  in- 
cidentally new  customers  for  the  company  from  whom  they 
can  obtain  their  regular  profit,  then  the  central  station  com- 
pany can  afiford  to  serve  that  industry  at  almost  cost  price 
to  the  mutual  well  being. 

Again,  where  the  cost  of  energy  is  the  critical  factor 
in  the  success  of  the  enterprise,  i.e.,  electro  product  manu- 
facture— -a  low  rate  is  justifiable,,  but  where  the  cost  of 
energy  is  an  incidental  cost  in  a  highly  profitable  industry 
the  central  station  has  a  right  to  a  good  profit  in  the  same 
way  that  it  is  axiomatic  that  good  wages  are  the  legitimate 
reward  of  successful  employees  in  a  successful  company. 
In  a  sense  a  central  station  company  is  also  an  employee 
of  all  users  of  its  product,  and  as  such  is  entitled  to  some 
share  in  the  profits. 

Charitable : 

With  reference  to  low  rates  for  hospitals,  schools,  etc., 
it  is  an  understood  thing  that  no  one  wishes  to  make  an 
ordinary  profit  out  of  such  institutions  inasmuch  as  they 
represent  the  manifest  desires  of  the  community  to  promote 
its  well  being,  so  therefore,  there  should  be  no  disposition 
on  the  part  of  the  stockholder  per  se  to  take  a  profit  in- 
directly through  his  holdings  in  a  central  station  company. 

The  committee  trusts  that  a  full  discussion  will  be  given 
by  members  on  the  questions  raised,  and  would  appreciate 
direction  by  the  members  as  to  what  problems  members 
have  which  they  would  like  the  committee  to  investigate. 
Respectfully  submitted, 

P.  T.  Davies,  Chairman. 

Jas.  B.  Woodyatt. 

H.  E.  Randall. 

A.  A.  Dion.  ' 

M.  C.  Oilman. 

Discussion 

Mr.  Randall  told  of  some  studies  he  was  making  into 
the  question  of  the  maximum  net  returns  and  lighting  rates. 
He  was  of  opinion  that  there  was  some  point  where  the 
stimulated  consumption  due  to  the  low  rate  per  kw.h.  had 
more  than  overbalanced  the  higher  rates,  under  which  busi- 
ness was  naturally  restricted.  He  had  plotted  200  places 
in  Canada,  and  as  the  result  of  the  curves  found  that  the 
points  to  which  he  referred  was  between  a  4J4  and  6^Ac  rate. 

Mr.  Oilman  recounted  the  steps  taken  by  the  Toronto 
commission  in  the  matter  of  tested  and  other  demands  in 
order  to  get  business.  His  company  had  never  billed  cus- 
tomers on  a  sustained  demand.  They  were  considering  bring- 
ing out  a  power  rate  which  would  be  based  on  connected  load 
rather  than  a  maximum  demand. 

The  president,  Mr.  P.  T.  Davies,  and  Mr.  Maclachlan 
also  took  part  in  the  discussion. 

Illumination 

In  the  course  of  an  address  on  "Illumination,"  Mr.  Ward 
Harrison,  of  the  National  Lamp  Works,  Cleveland,  remarked 
that  the  first  goal  of  artificial  light  was  to  make  it  as  sat- 
isfactory as  daylight,  and  that  goal  was  nearer  realization 
than  many  supposed.  There  were  a  few  installations  that 
could  be  compared  with  daylight.    Any  efficient  and  econ- 


omic installations  of  electric  light  were  naturally  accompanied 
by  brilliancy  and  intensity  which  made  it  hard  on  the  eyes. 
Reflectors  had  no  doubt  somewhat  modified  this  condition. 
Many  installations  had  been  put  in  where  the  light  was  equal 
in  brilliancy  to  that  of  daylight,  but  had  failed  to  give  satis- 
faction. They  must  secure  something  like  daylight  diffusion 
if  they  were  to  have  the  daylight  efficiency  of  light.  Present 
installations  were  too  hard  on  the  eyes.  There  were  two 
classes  of  light — one  where  the  people  looked  at  it  casually 
and  the  other  where  people  were  working  under  it.  The 
contrast  in  the  former  was  1  in  1,000  and  the  other  1  in  100. 
In  shops  where  polished  steel  was  dealt  with  the  light  should 
be  better  diffused  than  in,  say,  a  woodworking  plant.  In 
certain  cases  direct  lighting  combined  with  indirect  light- 
ing was  more  satisfactory  for  factory  purposes  than  totally 
indirect.  Where  totally  indirect  lighting  had  been  tried  it 
had  not  met  with  anything  like  the  success  it  had  in  offices. 
Mr.  Harrison  gave  details  of  experiments  carried  out  at 
Cleveland  with  a  view  of  obtaining  particulars  of  the  cost 
of  lighting  plants,  in  the  case  of  night  work.  His  company 
secured  hundreds  of  measurements  of  illumination  by  photo- 
meter in  various  classes  of  factories.  It  was  found  that  on 
an  average  judgment  had  been  used  in  placing  machinery. 
In  one  automobile  factory  there  was  small  variation  in  the 
horizontal  and  vertical  illumination,  and  this  was  due  to  the 
saw  tooth  form  of  roof. 

Officers  for  1917-18 

Subsequently  a  meeting  of  the  members  of  Class  A  was 
held  at  which  the  following  officers  were  appointed:  Pre- 
sident, Mr.  D.  H.  McDougall;  1st  vice-president,  Mr.  J.  S. 
Norris;  2nd  vice-president,  Mr.  E.  A.  Dunlop;  third  vice- 
president,  Mr.  Monro  Orier.  Managing  committee — presi- 
dent of  N.  E.  L.  A.  and  Messrs.  P.  T.  Davies,  M.  C.  Oilman, 
Jas.  Oould,  H.  M.  Hopper,  E.  L.  Milliken,  L.  Pratt,  J.  B. 
Woodyatt,  W.  H.  Mclntyre,  R.  J.  Beaumont,  A.  P.  Dodd- 
ridge, H.  E.  Randall,  P.  Ackerman,  C.  S.  Bagg. 

[Mr.  P.  Ackerman,  Toronto  Power  Company,  read  a  paper 
on  "Instantaneous  Selective  Relay  Protection  for  A.C.  Trans- 
mission and  Distributing  Systems,"  which  will"  appear  in  full 
in  our  issue  of  July  1. — Ed.] 


Big  Plant  of  the  Laurentide  Power  Company ' 

(Concluded  from  page  64) 

companies  take  delivery  of  the  power  in  the  station  of  the 
power  company,  thereby  relieving  the  power  company  of  any 
expense  in  connection  with  the  construction  of  transmission 
lines,  etc.  At  the  present  time  these  contracts  are  in  force' to 
the  extent  of  25,000  horse-power  delivered  to  the  Laurentide 
Company,  and  30,000  horse-power  to  the  Shawirtigan  Com- 
pany, a  total  of  55,000  horse-power.  This  amount  will  in- 
crease steadily  so  that  by  the  middle  of  1918  the  Laurentide 
Power  Company  will  be  delivering  at  least  75,000  horse- 
power, and  after  that  date  it  is  expected  the  load  will  increase 
rapidly  to  the  full  amount  of  125,000  horse-power. 

The  Laurentide  Power  Company  has  made  an  arrange- 
ment with  the  Shawinigan  Water  and  Power  Company  by 
which  the  latter  company  undertakes  the  operation  of  the 
power  plant,  thereby  giving  to  the  Laurentide  Power  Com- 
pany the  wide  experience  of  the  Shawinigan  company,  as 
well  as  any  necessary  assistance  from  its  engineering-  staff, 
which  may  be  required  in  connection  with  the  operation  of 
the  plant.  The  ownership  of  the  Laurentide  Power  Com- 
pany is  vested  largely  in  the  Laurentide  Company  and  the 
Shawinigan  Water  and  Power  Company. 

The  fundamental  conditions  for  a  successful  hydro-elec- 
tric development  are  clearly  at  hand  at  the  plant  of  the  Laur- 
entide Power  Company,  i.e.,  moderate  capital  cost,  an  ample 
suipply  of  water,  a  practically  constant  head,  and  a  plant  built 
on  the  most  modern  designs  and  founded  on  solid  rock. 
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Big  Plant  of  the  Laurentide  Poweri.Company 

Turbine  Capacity  of  120,000  Horse  Power,  in  Six  Units— Vertical  Type  Generators, 
Kingsbury  Bearings— Transmission  at  57,000  and  100,000  Volts 


We  illustrate  herewith  a  number  of  the  construction 
features  of  the  Laurentide  Power  Company,  Ltd.  This  com- 
pany was  organized  by  letters  patent  of  the  Dominion  of 
Canada,  with  ample  powers  for  the  development  of  water 
power.  The  water  rights  include  the  ownership  of  the  orig- 
inal Grand'Mere  Falls,  as  well  as  the  ownership  of  two  falls 
located  higher  up  the  river,  and  rights  for  the  location  of 
dams,  flooding  of  lands,  etc.  The  water  powers  involved  are 
all  owned  in  fee  simple  by  the  Laurentide  Power  Company, 
Ltd 

The  site  of  the  power  plant  is  on  the  St.  Maurice  River, 
at  Grand'Mere,  P.Q.,  a  point  midway  between  Montreal  and 
Quebec,  and  some  thirty  miles  north  of  the  St.  Lawrence 
River.  The  St.  Maurice  River,  one  of  the  largest  rivers  in 
■  Eastern  Canada,  has  a  drainage  area  of  ,  17, 000  square  miles. 
With  the  exception  of  the  power  development  of  the  Shaw- 
inigan  Water  and  Power  Company  at  Shawinigan  Falls,  eight 
miles  below  Grand'Mere,  the  development  described  herein 
is  the  largest  on  the  St.  Maurice  River. 

A  small  development  of  35,000  horse-power  has  existed 
at  Grand'Mere  for  some  thirty  years,  the  whole  power  from 
this  development  being  used  by  the  company  now  known  as 
the  Laurentide  Company,  Ltd.,  formerly  "Laurentide  Paper 
Company,  Ltd."  On  January  1,  1916,  the  Laurentide  Power 
Company,  Ltd.,  purchased  from  the  Laurentide  Company, 
Ltd.,  all  the  water  rights,  lands,  machinery,  etc.  covering  the 
water  power  and  development  at  Grand'Mere,  and  in  the  St. 
Maurice  River  above  Grand'Mere,  appertaining  to  this  de- 
velopment. _ 

The  development  consists  of  a  concrete  gravity  dam 
about  1,800  feet  long,  divided  into  sections.  This  dam  is 
located  along  the  crest  of  the  Grand'Mere  Falls.  The  con- 
trol of  the  water-levels  is  obtained  by  the  use  of  eighteen 
sluice  gates,  40  feet  in  length  by  18  feet  in  height,  and  oper- 
ated by  a  moveable  crane  from  the  top  of  the  dam.  These 
gate-openings,  with  certain  auxiliary  openings  in  the  power- 
house, etc.,  have  sufficient  area  to  permit  of  a  maximum  flow 
of  200,000  cubic  feet  per  second,  with  a  depth  of  water  over 
the  crest  of  the  dam  of  18  feet.  The  maximum  height  of  the 
dam  is  about  60  feet.  The  dam,  power-house,  and  all  per- 
manent structures  are  located  on  solid  granite  foundations. 

Storage 

The  St.  Maurice  River  at  the  present  time  has  a  mini- 
mum flow  of  about  8,000  cubic  feet  per  second  and  a  maxi- 
mum of  175,000  cubic  feet  per  second.  '  When  the  storage 
works  now  being  carried  on  at  La  Loutre  are  completed  it  is 
anticipated  that  the  minimum  flow  will  be  increased  to  about 
15,000  cubic  feet  per  second.  The  available  head  at  Grand'- 
Mere at  low  water  is  84  feet,  and  with  this  head  the  possible 
I)ower  development  at  Grand'Mere,  taking  into  consideration 
the  ordinary  fluctuation  of  the  load,  is  about  150,000  horse- 
power. 

One  of  the  outstanding  features  of  the  development  at 
Grand'Mere  is  the  large  lake  formed  by  the  dam.  This  lake 
has  an  area  of  nearly  ten  square  miles,  and  the  back-water 
extends  for  a  distance  of  some  twenty  miles  above  the  power 
development  at  Grand'Me^-e;  the  large  amount  of  water  im- 
pounded by  this  lake  will  greatly  facilitate  the  economical 
use  of  the  water. 

The  power-house  building  consists  of  a  steel  frame,  with 
brick  walls,  standing  on  a  concrete  substructure  450  feet  long 
by  180  feet  wide.    It  is  completely  e(|uipped  with  all  the  ma- 


chinery and  apparatus  for  six  water-wheel  units,  and  partly 
completed  for  three  additional  units.  For  these  three  addi- 
tional units  provision  has  been  made  by  leaving  openings, 
providing  the  gates,  etc.,  in  the  bulkhead  wall,  and  building 
up  the  foundations  to  a  point  just  below  where  the  water- 
wheels  will  be  located.  The  building  is  provided  with  ample 
space  for  transformers,  oil  circuit  breakers,  high-tension  and 
low-tension  bus  bars,  etc.  The  gatehouse,  located  just  above 
and  in  the  rear  of  the  power-house,  and  covered  by  the  same 
building,  is  fully  equipped  with  gates  and  rack-operating 
mechanism. 

Turbines 

Water-wheels  and  auxiliary  machinery  were  manufac- 
tured and  installed  by  the  1.  P.  Morris  Company.  The  tur- 
bines are  of  the  vertical  shaft,  single  runner  type,  installed  in 
scroll  cas  and  draft  tube,  moulded  in  the  substructure.  The 
turbines  are  rated  at  20,000  horse-power  each  under  a  head  of 
78  feet,  and  operating  at  a  speed  of  120  revolutions  per  min- 
ute. These  machines  are  controlled  by  . automatic  Lombard 
governors,  provided  with  electrical  devices  for  regulating  the 
speed  from  switchboard. 

Generators,  Etc. 

The  six  generators  are  vertical  units  of  16,400  kv.a.  capa- 
city, three-phase,  operating  at  6,600  volts,  60  cycles.  Each 
generator  is  equipped  with  its  own  exciter  machine.  Below 
the  exciter  and  above  the  rotor  of  the  generator  is  a  thrust 
bearing  of  the  Kingsbury  type,  the  whole  load  being  carried 
on  a  film  of  oil.  The  electric  current  on  leaving  the  gener- 
ators passes  through  oil  switches  mounted  on  a  gallery  just 
behind  the  generators,  and  from  that  point  to  the  low  tension 
buses  through  to  the  transformer  room',  where  are  located 
three  9,000  kw.  transformers,  which  change  the  voltage  from 
6,600  to  100,000  volts.  At  this  voltage  power  is  transmitted 
to  Shawinigan  Falls,  where  it  is  fed  into  the  system  of  the 
Shawinigan  Company.  An  additional  bank  of  three  9,000  kw. 
transformers  is  now  being  installed.  Another  bank  consist- 
ing of  three  5,000  kw.  transformers,  changes  the  voltage  from 
6,600  to  57,000  vofts,  at  which  voltage  it  is  transmitted  to  Que- 
l)ec.  Three  Rivers,  and  other  points. 

The  usual  equipment  of  lightning  arresters,  automatic 
relays  etc.,  is  provided.  In  order  to  provide  against  failure 
of  the  direct  connected  exciters  two  motor-generator  sets  are 
installed,  which  can  be  used  in  case  of  necessity.  The  switch- 
board or  control  room  is  located  at  the  top  of  the  building, 
in  the  west  end,  where  the  control  of  the  entire  station  is  cen- 
tralized. The  six  generators,  with  switching  equipment  and 
Tirrill  regulator,  circuit  breakers  (reactance  type  "C"),  re- 
sistance coils,  etc.,  were  supplied  by  the  Canadian  Westing- 
house  Company. 

The  Illustrations 

The  illustrations  herewith,  which  we  reproduce  through 
the  kindness  of  the  Laurentide  Power  Company,  show  the 
main  features  of  the  work.  Fig.  1  is  a  general  view  of  the 
plant,  discharge  side;  Fig.  2  shows  a  cross-section  plan  of  the 
power  house;  Fig.  3  shows  a  closer  view  of  the  intake  side; 
Fig.  4,  the  dam  and  regulating  gates  at  Grand'Mere;  Fig.  5, 
generator  room;  and  Fig.  6,  the  switchboard  room. 

On  January  1,  1916,  contracts  were  entered  into  with  the 
Laurentide  Company,  Ltd.,  and  the  Shawinigan  Water  and 
Power  Company  for  taking  the  entire  output  of  the  Lauren- 
tide Power  Company.    Under  these  contracts  the  purchasing 

(Concluded  on  page  63) 
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Fig.  5 — Generating  Room — Power  House 


Fig.  6 — Switchboard  Control  Room — Power  House 
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Modern  Conduit  Construction 

As  Exemplified  by  Recent  Extensions 
on  the  Toronto  Hydro-Electric  System  . 


The  Toronto  Hydro-Electric  System  recently  completed 
two  and  one-half  miles  of  underground  conduit,  connecting 
up  the  new  plant  of  the  Imperial  Munitions  Board,  Ash- 
bridge's  Bay,  with  the  Strachan  Avenue  sub-station.  The 
new  conduits  are  on  King  Street,  between  John  Street  and 
Spadina  Avenue,  and  on  Wellington,  from  Strachan  Avenue 
to  Bay  Street,  and  Jarvis  Street  to  Cherry  Street.  The  work 
was  started  on  February  22  and  completed  on  May  1.  So 
far  as  we  know,  this  is  a  record  for  conduit  construction,  as 
the  average  exceeded  the  placing  of  10,000  duct  feet  per  day, 
or  approximately  500  feet  of  trench  excavation,  conduits  in- 
stalled and  trenches  refilled.  This  is  all  the  more  remark- 
able considering  that  at  the  time  the  work  was  commenced 
there  was  four  feet  of  frost  in  the  ground  in  certain  places. 
A  considerable  amount  of  frost  was  taken  out  of  the  ground 
by  building  fires  along  the  line  of  trenches. 

The  conduit  system  consists  of  a  24-duct  run.  On  King- 
Street  clay  conduit  is  used,  and  4-inch  fibre  on  the  balance  of 
the  work.    One  of  the  illustrations  (Fi*-.  1)  herewith  shows 


Fig.  1—24-4"  fibre  duct.  1%"  spacing  between  ducts. 

the  installation  under  way.  The  ducts  are  placed  in  six  lay- 
ers of  four  ducts  each,  each  duct  being  separated  by  lyi 
inches  of  1:3:4  concrete.  This  same  figure  (Fig.  1)  shows 
the  combs  used  to  properly  space  the  conduit  and  to  serve  as 
guides  for  the  depth- of  concrete  covering  each  horizontal 
layer.  In  the  manufacture  of  the  concrete  good  sand  was 
not  available,  so  fine  crushed  stone  dust  was  used  for  this 
purpose,  with  highly  satisfactory  results. 

Unusual  obstacles  were  met  with  in  this  work  from 
other  underground  installations.    For  example,  at  one  cor- 


ner— John  and  Wellington  Streets — four  manholes  had  to  be 
constructed,  owing  to  the  large  amount  of  obstruction  met 
with.  This  corner  is  shown  in  one  of  our  illustrations  (Fig. 
2),  where  two  manholes  are  seen — one  showing  the  ducts  in 
a  4  X  6  arrangement;  the  other  in  a  6  x  4  arrangement,  the 


Fig.  2— Two  man  holes  necessary  on  account  of  obstacles. 


difference  in  grade  indicating  the  height  of  the  obstacle  that 
had  to  be  overcome.  At  dif¥erent  times  it  was  necessary  to 
make  considerable  offsets,  which  were  frequently  accom- 
plished by  varying  the  shape  of  manhole,  as  shown  in  our 
illustration  (Fig.  3). 

Brick  manholes  were  built  throughout,  as  being  more 
easily  and  safely  constructed  at  the  time  of  year  this  work 
was  undertaken. 

The  work  of  installation  was  carried  through  by  G.  M. 


Fig.  3— Offset  manhole  changing  course  4  ft.  to  right. 

Gest,  Ltd.;  the  conduit  was  supplied  ])y  the  Fibre  Conduit 
Company,  Orangeburg,  N.Y.;  cable  by  the  Eugene  F.  Phil- 
lips Electrical  Works,  and  concrete  material  by  the  Rogers 
Supply  Company. 
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Light-weight  Cars  for  One-man  Operation  Have 
Established  Their  Value — Fewer  Accidents, 
More  Frequent  Service,  Lower 
Operating  Costs 

It  is  often  difficult  to  foresee  the  exact  line  along  which 
development  in  any  activity  will  take  place,  and  this  has 
been  no  less  true  in  electric  railway  operation  than  in  any 
other  public  service.  No  one  foretold  the  prominent  posi- 
tion occupied  to-day  by  the  light-weight,  single-truck  car 
capable  of  operation  by  one  man.  We  had  looked  for  solu- 
tion of  troublesome  problems  to  the  trackless  trolley,  the 
motor  bus,  the  jitney  and  what  not,  with  little  success.  To- 
day, however,  it  seems  a  recognized  fact  that  "Safety"  cars, 
as  they  are  coming  to  be  called,  have  kept  many  a  small 
railway  system  and  many  a  branch  line  of  a  large  system 
from  becoming  a  dead,  unprofitable  weight  on  the  share- 
holders. 

An  Unfortunate  Name 

It  is  unfortunate  that  such  a  promising  innovation  should 
be  given  such  a  misleading  name  at  the  christening,  as  "One- 
man"  cars.  It  is  true  they  are  capable  of  being  manned  by 
a  single  employee,  but  this  is  only  one  of  many  new  features 
associated  with  these  cars  and  perhaps  one  of  the  least 
important.  They  cost  less  to  purchase,  less  to  operate,  main- 
.  tain  a  more  frequent  schedule,  any  of  which  characteristics 
might  possibly  have  influenced  the  pseudonym,  but  the  real 
outstanding  feature,  of  importance  alike  to  the  public  and 
the  company,  appears  to  be  its  safety  factor.  All  experience 
goes  to  prove  that  with  the  undivided  responsibility  which 
this  type  of  car  necessitates,  there  are  materially  fewer  acci- 
dents than  with  the  two-men  cars.  A  more  appropriate  name 
would  thus  seem  to  be  the  "Safety"  or  the  "Accident  Pre- 
vention" car. 

This  fact  of  safety  to  the  public  in  operation  has  been 
borne  out  by  a  number  of  recent  experiences,  some  of  which 
have  been  related  before  technical  societies.  For  example, 
Mr.  Raymond  H.  Smith,  vice-president  of  the  Eastern  Wis- 
consin Electric  Company,  speaking  before  the  Wisconsin 
Electrical  Association  in  March  of  this  year,  states  that 
"Apparently  the  one-man  car  has  not  developed  any  new 
class  of  accidents,  and  it  is  generally  conceded  that  the  un- 
divided responsibility  of  the  motorman  is  conducive  to  the 
reduction  of  accidents.  The  absence  of  the  second  man 
to  secure  witnesses  in  case  of  accident  is  not  regarded  as 
important."  And  again,  in  the  same  address,  Mr.  Smith 
says:  "As  to  safety  of  operation,  the  writer  has  heard  of 
no  incident  where  the  use  of  but  one  man  has  resulted  in  an 
accident." 

x\nother  testimony  to  the  accident  prevention  features 
of  this  car  was  given  recently  by  the  J.  G.  Brill  Company, 
who  tabulated  the  results  on  fifty  railways,  representing 
about  forty  per  cent,  of  the  companies  operating  this  type 
of  car  in  the  United  States  and  Canada.  The  Brill  report 
was  strongly  in  favor  of  the  one-man  car.  Platform  acci- 
dents were  either  reduced  or  there  were  none  at  all.  Other 


accidents  were  rare  and  their  number  was  reduced.  No  new 
kinds  of  accident  were  reported.  It  was  practically  the  unani- 
mous opinion  of  the  fifty  electric  railways  that  the  undivided 
responsibility  of  the  motorman  tended  to  reduce  accidents. 

Attitude  of  the  Public 

The  name,  "One-man,"  is  also  unfortunate  for  other  rea- 
sons. One  of  these  is  that  it  rather  intimates,  both  to  the 
employees  and  to  the  public,  that  the  company  is  working 
some  scheme  for  cutting  expenses  by  giving  less  service. 
The  support  of  the  public,  however,  is  essential  to  the  suc- 
cess of  these  cars  and  it  would  undoubtedly  be  found  ad- 
vantageous by  any  company  or  municipality  anticipating 
the  installation  of  this  type  of  rolling  stock  if  a  little  educa- 
tion towards  acquainting  the  public  with  the  good  points 
of  such  a  service  preceded  its  actual  installation.  That  pub- 
lic opinion,  however,  after  a  little  experience,  is  favorable 
for  the  most  part  to  this  new  type  of  cars  is  pretty  amply 
borne  out.  Mr.  Smith,  in  the  address  mentioned  above, 
speaking  of  an  inventory  he  had  taken  of  the  opinions  of  48 
companies,  has  this  to  say:  "As  to  the  bugbear,  public  opin- 
ion, 36  companies  report  the  public  to  be  favorable,  2  com- 
panies report  the  public  prefer  one-man  cars,  4  report  no 
complaints,  3  report  some  objections  which  disappeared 
later,  3  report  public  indifference,  one  reports  that  the  pub- 
lic tolerates  it,  and  one,  that  the  public  is  opposed  to  it." 
Criticism  at  first  in  a  number  of  cases  is  reported  as  later 
changing  to  approval.  '  "In  general,"  Mr.  Smith  states,  "the 
one-man  car  must  be  made  to  look  to  the  public  like  a  de- 
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30-1 

28 

24 
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Weights  and  dimensions  of  ultra-light  cars  for  one-man  operation. 

velopment — an  advanced  idea,  and  something  to  be  admired. 
Many  an  operator  has  made  the  mistake  of  beginning  one- 
man  operation  with  improper  equipment  and  as  the  first  im- 
pression is  always  the  most  lasting,  a  mistake  of  this  kind 
is  unfortunate." 

An  interesting  opinion  on  this  same  point  was  also  re- 
cently expressed  by  Mr.  C.  D.  Cass,  general  manager,  Water- 
loo, Cedar  Falls  and  Northern  Railway,  before  the  Illinois 
Electric    Railway   Association.     Mr.   Cass  states   that,  "an 
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important  phase  of  this  subject  is  the  attitude  of  the  public 
and  the  necessity  of  careful  planning  before  the  inaugura- 
tion of  one-man  service.  In  a  city  that  has  become  accus- 
tomed to  street  cars  manned  by  two  men,  the  advancement 
of  the  one-man  car  idea  is  apt  to  be  received  by  the  public 
at  first  with  intense  hostility.  This  is  perfectly  natura*!:  first, 
because  of  the  habit  of  seeing-  two  men  on  cars,  second,  on 
account  of  the  sympathy  of  the  public  with  the  men  dis- 
placed by  one-man  operation."  Mr.  Cass,  however,  states 
that  if  the  necessary  precautions  are  taken  and  preparations 
made  and  "the  foundation  for  one-man  service  built  with  a 


Safety  car  for  Puget  Sound,  one-man  operation. 

frank,  open  statement  concerning  its  necessity,  there  should 
be  no  difficulties  iff  obtaining  in  advance  the  sanction  of  a 
fair  proportion  of  street-car  riders,  and  when  the  system 
has  been  installed  and  is  working  smoothly,  you  will  find 
that  the  travelling  public  will  be  entirely  satisfied." 

Improved  Service 

The  best  argument  in  which  to  interest  the  public  seems 
to  be  that  the  new  type  of  car  enables  the  operating  com- 
pany to  give  a  more  frequent  service.  This  naturally  also 
means  a  less  crowded  and  more  comfortable  service — all 
of  which  appeals  strongly  to  the  average  street-car  patron. 
Experience  seems  to  show  that  this  is  the  way  it  works  out 
in  many  cases.  For  example,  Mr.  C.  H.  Beck,  of  the  West- 
inghouse  Traction  Brake  Company,  speaking  before  the  Il- 
linois convention  regarding  the  operation  of  one-man  cars 
in  the  city  of  Fort  Worth,  Texas,  states  that,  "the  ser- 
vice previously  given  on  this  line  was  l.i-minute  headway  in 
non-rush  hours  and  minutes  in  rush  hours,  the  original 
type  of  car  being  a  double-truck,  double-end  car,  having  a 
seating  capacity  of  forty  passengers.  The  physical  charac- 
teristics of  the  line  made  it  a  most  difficult  problem  to  try 
out  experiments,  for  the  reason  that  it  is  single  track  con- 
struction with  a  large  number  of  switches  and  curves  and 
practically  no  level  track.  With  the  original  service  the 
average  schedule  speed  was  8.8  miles  per  hour  and  the  aver- 
age number  of  passengers  handled.  :!,8()0.  With  the  "Safety" 
cars  a  non-rush  hour  service  of  lO-minute  headway  and  a 
rush  hour  service  of  .^-minute  headway  was  installed,  thus 
increasing  car  service  50  per  cent.  At  the  same  time  the 
average  schedule  speed  of  9.'.)  miles  per  hour  was  estab- 
lished, an  increase  of  12.7  per  cent.  The  number  of  pas- 
sengers for  the  first  15  days  of  operation  averaged  4,510, 
an  increase  of  Hi. 8  ])er  cent. 

"With  the  increase  in  car  mileage  of  approximately  50 


per  cent.,  the  receipts  per  car  mile  naturally  decreased. 
However,  it  was  found  that  whereas  the  old  cars  were  oper- 
ated on  a  basis  of  2.4  kw.h.  per  car  mile,  the  new  cars  are 
being  operated  on  a  basis  of  1  kw.h.  per  car  mile,  with 
prospects  of  slightly  reducing  the  cost  of  operation  of  the 
new  cars  after  the  men  become  familiar  with  the  operating- 
conditions.  Regarding  the  whole  question  of  power  con- 
sumption, it  was  found  that,  with  a  service  amounting  to 
fifty  per  cent,  increase  in  car  miles  per  day,  the  consump- 
tion in  total  kilowatt-hours  was  actually  25  per  cent,  less." 

Another  interesting  point  was  brought  out  by  Mr.  Beck, 
showing  advantages  resulting  from  more  frequent  service. 
In  the  particular  system  which  he  describes  the  fact  de- 
veloped that  the  north-bound  traffic  (toward  the  centre 
of  the  city)  was  only  85  per  cent,  of  the  out-bound  traffic. 
This  indicated  a  considerable  possibility  that  a  number  of 
patrons  were  being  carried  towards  the  city  by  other  means 
of  conveyance,  probably  by  their  friends  who  owned  auto- 
mobiles. Since  the  advent  of  the  more  frequent  service, 
however,  this  ratio  has  increased  until  it  is  merely  equal 
as  between  the  north-bound  and  the  south-bound  traffic. 
This  means  that  the  prospective  passenger  is  now  satisfied 
to  wait  for  the  shorter  time  required  under  the  new  schedule 
when  he  formerly  walked  or  hailed  a  friend  under  the  less 
frequent  schedule. 

Collection  of  Fare 

The  consensus  of  opinion  regarding  the  best  method 
of  collecting  the  fares  is  that  they  should  be  taken  as  the 
passenger  enters.  There  are  occasional  instances  of  collec- 
tion as  the  passenger  leaves  the  car,  but  apparently  this 
method  is  not  popular.  Where  the  entrance  vestibule  is 
large  many  companies  allow  the  conductors  to  close  the 
door  and  start  the  car  before  collecting  the  fares;  this 
naturally  improves  the  schedule  but  local  conditions  would 
determine  whether  or  not  this  practice  is  desirable.  Trans- 
fers, in  the  majority  of  cases,  are  handed  out  as  the  passenger 
leaves  the  car. 
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.Sing-Ie-ISnd,  Two-Compartment,  Onc-Man  Car  for  Quincy 

Car  Details 

Local  conditions  nmst  also  regulate  the  size  and  weight 
of  the  cars.  The  average  length  is  around  30  feet,  and  the 
average  seating  capacity  around  35.  The  weight  of  a  certain 
type  of  this  car  has  been  brought  as  low  as  10,000  lbs.,  but 
unless  the  roadbed  is  unusually  good,  this  would  appear  to 
be  sacrificing  engineering  efficiency  to  operating  economies. 
The  dimensions  and  equipment  of  the  lightest  cars  used  in 
the  United  States,  which  are  taken  from  a  recent  issue 
of  the  Electric  Railway  Journal,  are  given  in  Table  I.  Plans 
of  different  types  of  car  are  shown  in  Figs.  1  and  2.  It 
will  be  noted  that  in  each  of  these,  the  entrance  door  is 
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at  the  operator's  right  hand;  also  there  is  an  emergency 
door  at  the  rear. 

Cars  Are  a  Success 

From  data  obtained  from  different  sources,  there  can 
be  little  doubt  but  that  the  new  type  of  car  is  a  success 
when  intelligently  operated  under  favorable  conditions.  Their 
use  in  Canada  is  already  very  considerable,  and  below  we 
are  able  to  reproduce  the  opinions  of  four  or  five  well-known 
Canadian  electric  railway  men  regarding  the  operation  of 
one-man  cars  on  the  system  with  which  they  are  associated. 
We  have  yet  to  hear  of  the  case  of  a  one-man  car  being  dis- 
carded after  a  fair  trial.  The  following  opinions  from  vari- 
ous provinces  of  the  Dominion  are  of  very  practical  interest. 
In  Saskatchewan  this  type  of  car  is  barred  by  the  Provincial 
Railway  Act. 

Reconstruction  of  an  Old  Style  Car  into  a  Modern  One-man 
"Safety  Car" 

By  H.  E.  Weymore* 

The  Levis  County  Railway  Company  has  recently  p^ut 
into  service  two  one-man  cars  and  they  have  proved  a  con- 
siderable success,  see  Figs.  3  and  -1: 

This  company  operates  opposite  Quebec  along  the  banks 
of  the  St.  Lawrence  River,  and  has  to  operate  in  conjunc- 
tion with  the  Ferry  Company,  the  service  being  15  minutes 
and  in  winter  half  an  hour,  the  result  being  a  congestion  at 
certain  hours.  There  are  18  miles  of  track  feeding  three 
districts,  all  single  track  with  turn-outs,  stub  end  and  double 
end  operation,  which  is  a  great  disadvantage  and  expensive. 

Since  the  cars  have  been  put  into  service  they  have 
proved  that  they  can  handle  the  traffic,  maintain  the  ser- 
vice and  time  without  any  trouble,  and  have  found  a  good 
deal  of  favor  with  the  public,  besides  inducing  more  people 
to  ride  owing  to  the  neat,  sanitary  and  pleasing  appearance. 
The  car  is  of  the  one-man  "Safety"  type,  p.a.y.e.,  which  has 
found  so  much  favor  in  the  United  States,  and  it  has  been 


Reconstructed  car  with  doorstep  closed,  Levis,  Que. 

found  that  fares  are  not  missed  as  was  the  case  on  the 
other  cars. 

The  car  was  reconstructed  from  the  old  type  of  box  car, 
single  truck,  with  concave  sides,  some  15  years  old.  It  was 
found  that  the  old  wood  vestibule  l^races  and  cross  beams 
which  carry  the  total  weight  of  body,  would  have  to  be  re- 
moved. It  was  decided  to  design  and  build  a  steel  under- 
frame  which  would  fit  under  and  around  the  old  wood 
members,  enclosing  them  as  it  were,  the  only  wood  mem- 
bers removed  being  the  platform  braces  and  buffer  beam. 
*Master  Mechanic. 


In  the  reconstruction  the  car  was  made  2  ft.  (i  in.  longer 
by  lengthening  the  vestibules  at  each  end.  The  bulkheads 
and  doors  were  removed  and  an  arch  built  in.  The  vesti- 
bules were  closed  in  on  the  left  hand  side  and  a  scat  for 
two  persons  was  installed.    On  the  right  hand  side,  double 


Interior  view  reconstructed  car,  Levis,  Que. 

two-leaf  folding  doors,  with  folding  steps  working  auto- 
matically together,  was  installed,  manually  operated,  the 
handle  being  next  to  controller. 

Folding  seats  were  also  installed  on  the  door  side, 
which  fold  up  behind  door  when  not  in  use. 

The  operator  is  protected  from  the  passengers  by  rail- 
ings which  also  carry  -the  fare  box,  and  curtain  to  protect 
the  operator  at  night  from  the  light. 

The  seats  are  of  rattan,  with  angle  iron  seat  frame,  and 
open  to  full  view  underneath  for  sanitation  and  heating- 
purposes.  Special  attention  has  been  paid  to  the  sanitary 
condition  of  the  car.  All  old  wood  groved  moulding  work 
has  been  removed  and  replaced  by  plain  molding.  Rico 
sanitary  strap  hangers  have  been  installed. 

The  lighting  has  been  changed  from  the  old  cluster 
system  to  Safety  Car  Lighting  fixtures  and  reflectors  placed 
down  the  centre  of  the  car,  with  a  light  in  each  vestiblue 
and  Golden  Glow  head  lights. 

Push  buttons  and  buzzers,  and  shaftless  brakes,  are  in- 
stalled. The  interior  finish  is  mahogany  with  cream  enam- 
elled ceilings,  a  new  departure  which  gives  a  surprisingly 
pleasing  and  sanitary  effect. 

The  car  being  used  for  double  end  operation,  two  trolley 
bases  and  poles  were  installed,  with  retrievers. 

The  work  was  carried  out  under  the  direction  of  the 
writer,  master  mechanic,  A.  K.  MacCarthy  being  general 
manager. 

Sherbrooke  Railway  &  Power  Company 
By  F.  K.  Couture* 
We  have  been  operating,   during  the  past  four  years, 
seven  one-man  cars,  and  have  found  this  system  of.  opera- 
tion a  success  in  every  way. 

It  has  reduced  the  cost  of  operation  considerably  and 
'Railway  Superintendent. 
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enables  us  to  give  our  conductor-motorman  a  higher  rate 
of  pay  and  thereby  saves  us  considerable  trouble  in  the 
procuring  and  retaining  of  men. 

Of  course,  we  do  not  use  this  system  on  our  Lennox- 
ville  line,  which  has  very  heavy  traffic,  as  we  feel  that  it 
would  not  be  very  successful  where  the  travel  is  so"  heavy 
as  considerable  time  would  be  lost  in  the  collection  and 
sale  of  tickets. 

Moncton  Tramways,  Electricity  and  Gas  Co.,  Limited 
By  A.  B.  Coryell* 

The  Moncton  Tramway,  Electricity  and  Gas  Company, 
Limited,  began  the  use  of  one-man  operated  cars  December 
1st,  1916,  having  remodeled  their  cars  used  by  two  men,  in- 
stalling Colman  No.  4  Fare  Boxes,  installed  so  that  the  mo- 
torman  can  take  them  from  one  end  of  the  car  to  the  other, 
the  car  being  operated  from  both  ends,  there  being  no  loops 
at  either  end  of  the  lines.  We  also  installed  National  Fare 
Registers  to  be  used  in  connection  with  the  fare  boxes. 

We  closed  up  one  side  of  each  vestibule,  taking  off  the 
step  on  that  side,  and  on  the  opposite  side  we  installed 
double  folding  doors  which  we  can  lock.  These  doors  are 
closed  and  locked  on  the  rear  end  in  which  ever  direction 
the  cars  are  run.  When  the  car  reaches  the  end  of  the 
line,  or  terminal,  the  motorman  turns  his  trolley,  carries  his 
fare  box  to  the  other  end  of  the  car,  locks  the  rear  door, 
and  is  of¥.  The  car  stops  on  the  near  side  of  the  street,  the 
passengers  dropping  their  fare  in  the  box  as  they  enter 
the  car. 

This  arrangement  has  worked  out  to  the  satisfaction 
of  both  the  company  and  the  public.  The  travelling  public 
seems  to  like  this  new  arrangement  better  than  with  the  two- 
man  car.  We  installed  push  buttons  and  bells  in  all  the 
cars,  so  the  passengers  have  only  to  push  the  button  when 
they  wish  to  get  oflf.  When  we  inaugurated  this  system  we 
increased  the  wages  of  the  one  man  25c  per  day.  With  this 
new  system,  it  has  made  the  railway  which  was  a  non-pay- 
ing one  with  the  two-man  cars,  into  a  paying  one.  We  oper- 
ate four  cars. 

*Superintendent  and  Purchasing  Ag-ent. 

The  Three  Rivers  Traction  Company 
By  W.  S.  Hart* 

"Our  road  has  been  in  operation  since  December  13th, 
1915,  and  we  have  operated  continuously  since  that  time  only 
"one-man"  cars,  and  have  found  that  they  have  served  the 
district  of  Three  Rivers  very  satisfactorily.  In  fact  we  could 
not  have  used  'two-man'  cars  in  that  district  as  the  traffic 
does  not  require  it  and  the  expense  of  the  extra  man  would 
be  prohibitive. 

There  is  a  noticeable  decrease  in  the  number  of  accidents 
to  passengers  when  carried  on  the  "one-man"  car  over  that 
carried  on  the  ordinary  "two-man"  car. 

Service  in  a  small  locality  is  more  or  less  on  the  stage 
coach  plan.  The  cars  should  be  light  and  seat  from  thirty 
to  thirty-five  people,  and  the  service  frequent.  We  have 
been  able  to  maintain  a  frequent  service  and  have  conse- 
quently induced  more  travelling  than  as  if  the  service  had 
been  less  frequent.  On  the  whole  we  have  been  very  pleased 
with  the  operation  of  our  cars. 

We  would  suggest  that  you  bring  up  for  consideration 
a  change  from  the  name  of  "one-man"  car  to  "safety  car"  or 
"light  safety  car."  We  think  the  name  more  suitable  for 
the  kind  of  service,  and  also  that  it  will  remove  prejudice 
which  may  exist  or  may  l)e  easily  fostered  when  a  "one-man" 
car  is  talked  about  in  a  community  where  it  has  never  been 
tried  out. 

♦Secretary-Treasurer. 


Edmonton,  Alta. 
By  J.  H.  Moir* 

Up  to  the  present  time  we  have  only  operated  two  one- 
man  cars  throughout  the  city,  that  is  on  stub  lines  where 
the  traffic  is  not  so  heavy.  As  far  as  the  safety  and  conveni- 
ence of  passengers  is  concerned,  we  consider  that  the  one- 
man  method  in  this  particular  respect  has  proven  successful. 

Several  cars  are  being  prepared  in  our  work  shop,  to  be 
operated  as  one-man  cars  on  some  of  our  lines,  through 
the  centre  of  the  city,  when  they  are  ready.  I  cannot  give 
you  much  information  as  to  the  one-man  project  in  this  city 
as  yet,  but  I  have  seen  them  operated  in  other  cities  with 
good  success.  We  believe  that  we  will  be  operating  addi- 
tional one-man  cars  in  August  of  this  year. 

*Superintendent. 

Lethbridge,  Alta. 
By  M.  Freeman* 

In  reply  to  your  letter  of  the  29th  of  May,  asking  for 
information  re  "one-man"  cars,  our  population  is  approxi- 
mately 11,000.  We  operate  five  cars  on  schedules  of  12  to 
15  and  30  minutes,  respectively.  We  have  now  operated  our 
cars  on  the  "one-man"  system  for  over  two  years,  and  the 
results  have  been  most  satisfactory,  both  as  regards  the 
public  and  city. 

Under  this  system  we  have  practically  eliminated  acci- 
dents. It  is  possible  to  make  better  time  and  the  system 
is  more  efficient  in  every  way.  Ours  is  a  very  small  system, 
but  even  when  the  cars  are  crowded  we  experience  no 
trouble.  Some  larger  cities  are  inclined  to  think  that  the 
one-man  system  would  not  work  out  as  satisfactorily  with 
them  as  with  us,  but  we  believe  this  to  be  all  imagination. 
It  is  a  difficult  system  to  introduce  on  account  of  the  strong 
opposition  from  the  labor  end,  and  in  some  cases  municipal 
politics. 

In  introducing  this  system  the  cars  have  to  be  altered 
according  to  the  style  of  car  to  give  room  for  exit  and  en- 
trance at  one  end,  also  for  the  motorman.  This  was  ac- 
complished in  our  case  by  reversing  our  cars,  putting  in  two 
doors  in  the  front  end,  and  other  slight  changes.  The  direct 
economy  is  in  the  time  of  one  man  per  car.  Indirectly  we 
have  saved  considerable  due  to  the  elimination  of  accidents, 
♦utilities  Commissioner. 


The  Problem  of  the  Electric  Railway  Fare 

In  spite  of  the  fact  that  practically  every  commodity  pur- 
chased by  the  public  has  increased  very  considerably  in  price 
during  the  past  ten  years,  and  more  especially  since  the  out- 
break of  war,  the  cost  of  electric  railway  fares  remains  the 
same.  The  situation  has  now  become  acute  in  many  cases, 
however,,  primarily  because  the  increased  cost  of  operation — 
wages,  supplies,  etc. — has  more  than  ofTset  any  possible 
economies  due  to  mechanical  improvements  or  more  efficient 
organization,  and  latterly  on  account  of  conditions  brought 
by  the  war,  both  in  the  form  of  reduced  revenue,  following 
depleted  populations,  and  also  due  to  the  abnormal  price  of 
every  kind  of  material.  The  competition  of  the  jitney,  which 
in  many  towns  and  cities  has  been  allowed  to  operate  under 
conditions  absolutely  unfair  to  the  street  railway  systems, 
has  also  had  its  part  in  cutting  down  the  revenues  of  the  lat- 
ter. 

As  a  result  of  these  conditions  street  railway  systems 
are  finding  it  increasingly  difficult  to  earn  hnre  dividends — 
indeed,  in  a  number  of  cases  are  barely  meeting  expenses — 
and  it  is  becoming  increasingly  evident  that  the  time-honored 
5-cent  ride  is  due  for  a  rise  in  price.  No  other  solution  is 
advanced,  and  no  other  seems  possible — it  is  a  choice  be- 
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tween  a  higher  fare  or  a  receivership — and  (even  if  no  one 
had  to  be  considered  but  the  public)  it  is  plain  that  the  latter 
alternative  would  work  infinitely  the  greater  hardship. 

Discussions  that  have  been  going  on  for  many  months 
have  at  last  taken  definite  form  in  a  number  of  sections  of 
the  United  States,  and  more  particularly  in  New  York  City. 
Informal  conferences  have  recently  been  held  between  a  spe- 
cial committee  of  the  New  York  Electric  Railway  Associa- 
tion and  the  Public  Service  Commissions  of  the  First  and 
Second  Districts  to  explain  to  the  commissions  the  urgent 
need  for  higher  fares.  As  a  result  of  these  conferences  for- 
mal applications  for  relief  have  been  made  and  public  hear- 
ings held.  The  application  has  taken  the  definite  form  of  a 
charge  of  2  cents  for  transfers. 

We  in  Canada  can  no  longer  close  our  eyes  to  the  fact 
that  similar  conditions  have  to  be  met  on  many  of  our  elec- 
tric railway  systems.  Under  present  conditions  the  average 
ride  on  a  street  car  is  worth  more  than  5  cents,  and  it  is  as 
useless  to  endeavor  to  keep  the  price  down  to  this  amount 
and  expect  to  get  service  as  it  is  to  expect  to  get  any  other 
commodity  we  buy  at  the  price  attached  to  it  five  or.  ten  years 
ago.  It  is  still  possible,  no  doubt,  to  buy  a  pair  of  shoes  for 
$5,  the  price  we  were  accustomed  to  pay  in  the  old  days,  but 
what  kind  of  shoes  are  they?  What  kind  of  service  do  they 
give?  And  it  may  still  be  possible  to  force  our  railway  sys- 
tems to  operate  on  the  old  5-cent  basis,  but  if  we  demand  this, 
we  can  only  expect  5  cents'  worth  of  service,  and  this  will 
not  satisfy  the  average  citizen  to-day,  who  is  used  to  good 
service.  In  the  very  near  future  Canadian  municipalities  must 
meet  this  question  of  increased  fares  squarely  and  fairly. 


Annual  Meeting  C.E.R.A. 

The  annual  meeting  of  the  Canadian  Electric  Railway- 
Association  was  held  in  Montreal  on  Tuesday  and  Wednes- 
day, June  5  and  6,  in  the  Windsor  Hotel.  As  usual,  the  meet- 
ings were  private,  only  representatives  of  member  companies 
being  admitted  to  the  sessions.  The  president,  Mr.  E.  P. 
Coleman,  general  manager  Dominion  Power  and  Transmis- 
sion Company,  presided.  The  election  of  officers  for  the 
ensuing  year  gave  the  following  results: 

President,  C.  L.  Wilson,  assistant  general  manager  To- 


President-elect  C.  L.  Wilson. 

ronto  and  York  Radial  Railway,  Toronto;  vice-president,  A. 
Eastman,  vice-president  and  general  manager  Windsor,  Essex 
and  Lake  Shore  Rapid  Railway,  Kingsville,  Ont.;  honorary 
secretary-treasurer,  Mr.  Acton  Burrows,  Toronto;  executive 
committee:  J.  D.  Eraser,  director  and  secretary-treasurer  of 
the  Ottawa  Electric  Railway.  Ottawa;  A.  Gaboury,  superin- 


tendent Montreal  Tramways,  Montreal;  E.  P.  Coleman,  gen- 
eral manager  Dominion  Power  and  Transmission  Company, 
Hamilton;  G.  Gordon  Gale,  vice-president  and  manager  Hull 
Electric  Railway,  Hull;  J.  S.  Mackenzie,  purchasing  agent 
Winnipeg  Electric  Railway,  Winnipeg;  H.  G.  Matthews,  gen- 
eral manager  Queliec  Railway,  Light,  Heat  and  Power  Com- 
pany, Quebec;  E.  L.  Milliken,  manager  Cape  Breton  Electric 
Railway,  Sydney,  C.B. 

On  Tuesday  evening  the  delegates  were  the  guests  at  a 
dinner  given  by  the  Montreal  Tramways  Company,  when 
Lieut. -Col.  Hutchison  presided.  The  other  speakers  included 
A.  P.  Coleman,  James  Anderson,  manager  of  the  Sandwich, 
Windsor,  and  Amherstburg  Railway,  Windsor;  Patrick  Du- 
bee,  secretary-treasurer  of  the  Montreal  Tramways;  A.  Ga- 
boury, superintendent,  and  W.  G.  Graves,  chief  engineer  of 
the  same  company;  Chief  Tremblay,  of  the  Fire  Department, 
and  Mr.  George  Ham.  On  Wednesday  Col.  Hutchison  enter- 
tained the  officers  and  executive  committee,  and  Sir  Alexan- 
der Bertram,  to  lunch  at  the  St.  James  Club;  and  in  the  after- 
noon, with  Col.  Hutchison,  these  members,  in  the  official  car 
of  the  Montreal  Tramways  Company,  visited  some  of  the 
principal  properties  of  the  company,  including  the  power- 
house at  Hochelaga,  which  is  being  extended,  and  the  car 
barns  at  Youville. 


With  a  view  to  the  prevention  of  accidents,  the  Montreal 
Tramways  Company  are  adopting  a  device  which  will  do 
away  with  riding  on  the  steps  of  the  cars.  Each  car  is  to  be 
equipped  with  an  outer  door,  the  opening  and  closing  of 
which  is  operated  by  air,  under  the  control  of  the  conductor. 
When  the  conductor  is  of  opinion  that  there  are  sufficient 
passengers  he  closes  the  door  by  bringing  the  device  into 
operation,  which  at  the  same  time  raises  the  steps.  A  system 
of  electric  light  signals,  automatic  in  their  working,  intimates 
to  the  motorman  when  the  door  is  open  or  closed. 


The  Montreal  Tramways  Company  have  increased  the 
wages  of  the  motormen  and  conductors  by  2  cents  per  hour, 
from  the  1st  of  July.  The  scale  will  then  be  25c  an  hour  for 
the  first  two  years,  26c  for  the  next  two  years,  and  after  five 
years'  service  29c. 

A  delegation  from  Bradford  and  Cookstown,  Ont.,  re- 
cently interviewed  the  Hydro- Electric  Power  Commission  of 
Ontario  relative  to  securing  a  supply  of  light  and  power  for 
the  southern  portion  of  Simcoe  County. 


The  April  earnings  of  the  Winnipeg  Electric  Railway, 
just  announced,  are:  Gross  earnings,  .$265,594;  net  after  opera- 
tion, $71,414;  net  after  charges,  $10,166. 


Electric  Radiator 

An  electric  radiator  designed  for  use  in  bathrooms  and 
other  places  of  small  dimensions  is  shown  in  the  accompany- 
ing illustration.    It  is  intended  to  be  used  on  either  table  or 


floor,  and  has  handles  provided  for  lifting.  The  size  of  the 
radiator  is  7  in.  by  11  in.,  and  it  is  rated  at  500  watts.  The 
device  is  offered  to  the  trade  by  the  Pelouze  Manufacturing 
Company. 
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What  is  New  in  Electrical  Equipment 


Sphere-Gap  Electrolytic  Arresters 

Sphere  gaps  are  now  available  on  all  aluminium-cell  elec- 
trolytic lighting-  arresters  made  by  the  Canadian  General 
Electric  Company  for  service  above  7,250  volts.  For  lower 
\  oltages  the  diameter  of  the  copper  rod  used  to  form  the  horn 
gap  is  so  large  in  proportion  to  the  gap  that  the  ef?ect  is  the 
same.  The  upper  set  of  spheres  have  horn  extensions,  to 
assist  the  arc  to  rise  and  thereby  extinguish  it  quickly.  Horns 
are  not  necessary  on  the  lower  spheres,  as  the  arc  rises  from 
them  to  the  upper  ones  and  is  thus  extinguished.  The  sphere 
gap  discharges  faster  for  sudden  impulses  than  the  horn  gap, 
and  has  a'  shorter  dielectric  spark  lag.  These  characteristics 
are  necessary  for  protection  against  the  sudden  impulses  of 
electrical  disturbances,  the  manufacturer  points  out.  Protec- 
tix-e  gaps  should  be  as  "fast"  as  possible,  and  the  insulation  of 
the  other  apparatus  as  "slow"  as  possible,  because  a  definite 
time  is  required  to  flash  over  or  rupture  all  insulations,  such 
as  air  gaps,  surface  and  solid  dielectrics.  The  time  interval 
varies  with  the  nature  of  the  insulation,  the  shape  and  spacing 
of  the  surfaces  or  electrodes,  and  the  frequency  and  magni- 
tude of  the  applied  voltage.  DifTerences  in  the  dielectric 
spark  lag,  although  almost  infinitesimal,  arcappreciable  when 


the  rate  at  which  the  aljnormal  voltages  can  be  applied  is  of 
the  order  obtained  with  lightning  or  similar  disturbances.  Be- 
cause of  this  phenomenon  attending  dielectric  spark  lag,  a 
voltage  wave  in  the  form  of  a  sudden  impulse  may  not  break 
down  what  is  apparently  the  easiest  path.  For  example,  the 
voltage  may  rise  beyond  the  60-cycle  discharge  voltage  of  tlie 
protective  gaps  and  arc  over  or  puncture  insulation  having  a 
tiuich  liigher  (iO-cycle  discharge  test  voltage. 


The  bondholders  of  the  Ontario  West  Shore  Railway 
Company  have  l)een  granted  permission  by  the  Ontario  Rail- 
way Board  to  dispose  of  their  assets,  valued  at  al)out  .$1:20,000, 
to  the  Ontario  Hydro-Electric  Commission. 


New  Apex  Electric  Washers 

The  new  electric  washers  manufactured  by  the  Apex 
Appliance  Company,  Chicago,  operate  on  the  oscillating  tub 
principle.  The  tub  is  all  metal,  made  in  a  generally  triangu- 
lar form,  with  a  peak  or  "apex"  at  the  bottom.  On  the  sides, 
horizontally,  are  attached  "V"  shape  strips,  as  well  as  on  the 
"apex"  at  the  bottom.    These  act  as  shoulders  to  give  a  posi- 


tive throw  to  the  contents  when  the  tub  is  oscillated.  The 
outfits  are  belt-driven  by  Robbins  &  Myers  special  washing- 
machine  motors  of  1/8,  1/6  and  1/4  horse-power  capacity,  de- 
pending upon  the  size  of  the  washers. 


The  T  &  B  Penny 

The  T  &  B  Penny  is  a  device  for  closing  the  ends  of  con- 
duit systems  during  construction,  to  keep  out  dirt,  plaster, 
concrete,  etc.  It  is  claimed  to  be  superior  to  the  old  style 
wood  plug  which  it  replaces.  Tt  is  placed  inside  the  conduit 
bushing,  which  is  screwed  on  the  threaded  conduit  end,  effec- 


tively closing-  the  opening.  Nothiiig  can  drop,  or  be  forced 
into,  tlie  conduit.  Being  under  the  shoulder  of  the  bushing, 
there  is  nothing  to  knock  off.  The  device  is  made  in  sizes, 
Yi  to  :>  inch,  inclusive,  and  is  sold  by  the  Northern  Electric 
Company,  Ltd. 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
3-core,  13,200  v.  cable,  illustrated  above.  After  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene      Phillips  Electrical  Works,  Ltd. 


Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto         Winnipeg         Regina  Calgary- 


Vancouver 
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The  "Travel  Flash" 

In  a  recent  issue  of  the  Electrical  News  we  described  the 
electrograph,  an  apparatus  for  communicating  any  desired 
message  to  a  crowd  of  people  inside  of  buildings  or  in  the 
open  air.  This  is  done  by  means  of  electric  flashes  on  a  field 
or  bank  of  electric  lamps,  certain  groups  of  lamps  being- 
lighted  momentarily  to  form  the  letters  of  a  word  or  words 
which  in  succession  are  visible  and  form  the  desired  sentence. 
This  very  successful  advertising  medium  is  manufactured  by 
the  Electrograph  Company,  of  Chicago.    Since  the  publica- 
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tion  of  our  former  article  this  same  company  has  produced  a 
new  type  of  electric  talking  lamp,  which  is  different  from  the 
first,  in  that  instead  of  consecutive  flashes  which  remain 
steady  for  short  periods  and  follow  one  another,  in  the  new 
system  the  text  or  flashes  are  moving  constantly  across  the 
lamp  bank.  It  thus  tells  a  continued,  connected  story  of  any 
length  as  fast  as  the  eye  can  read.  This  improved  system, 
known  as  the  "Travel  Flash,"  in  which  the  words  are  travel- 
ing across  the  lamp  bank  continuously  from  right  to  left,  is 
most  suitable  for  general  publicity  for  municipalities,  central 
stations,  real  estate  firms,  and  others  who  may  wish  to  reach 
a  large  number  of  people  continuously  with  their  message. 


The  Wagner  Electric  Manufacturing  Company,  of  St. 
Louis,  announces  the  appointment  of  Mr.  F.  T.  Coup,  for- 
merly connected  with  its  Chicago  office,  to  take  charge  of  its 
Milwaukee  office,  in  its  new  location,  the  First  National  Bank 
Building.  , 


F*ersonal 

Mr.  W.  G.  Murrin,  formerly  general  superintendent,  has 
l)een  appointed  assistant  general  manager  of  the  British  Col- 
uml)ia  Electric  Railway  Company. 

Mr.  T.  J.  Lawrence  is  now  in  charge  of  the  Toronto  office 
of  Jones  &  Glassco,  at  256  Confederation  Life  Building,  suc- 
ceeding Mr.  G.  A.  Kingstone,  who  resigned  to  take  up  mili- 
tary duties  some  time  ago. 

Lieut.-Col.  C.  H.  Mitchell,  D.S.O.,  C.M.G.,  M.Can.Soc.C. 
E..  of  the  firm  of  C.  H.  &  P.  H.  Mitchell,  consulting  engi- 
neers, Toronto,  was  among  those  upon  whom  honors  were 
conferred  on  the  occasion  of  the  King's  l)irthday. 

Mr.  A.  Longstaff,  for  se\en  years  superintendent  of  tlie 
municipal  electric  plant  at  C'ardston.  Alta.,  has  resigned  to 
take  over  the  management  of  the  electric  light  department  at 
Pincher  Creek,  succeeding  Mr.  I"".  Rhodes,  who  has  enlisted 
in  the  air  service. 

Lieut.  J.  A.  Gordon  White,  formerly  with  the  Mond 
Nickel  Com])any,  Victoria  Mines,  and  later  in  the  liydraulic 
department  of  the  Hydro-Electric  Power  Commission  of  On- 
tario, has  been  awarded  the  Military  Cross.  Ke  is  a  graduate 
of  McGill,  11111,  applied  science. 

Mr.  Lawford  Grant  has  l)ecn  appointed  managing  director 
and  treasurer  of  the  Eugene  F.  I'hillips  Electrical  Works, 
Ltd.,  Montreal,  Que.  Mr.  Grant  came  to  Canada  in  1907  as 
president  and  managing  director  of  the  Canadian  British  In- 
sulated Com])any,  with  the  parent  company  of  which — the 
British  Insulated  and  Helsby  Ca1)les — he  had  been  employed 
since  1901 — for  four  years  as  superintending  engineer  in  Eng- 
land and  for  the  last  two  years  as  managing  engineer  and 
agent  in  Malta.  In  1907  he  resigned  from  the  Canadian  Brit- 
ish"  Insulated  Company  to  liecome  assistant  manager  of  tlie 


Mr.  Lawford  Grant. 


Eugene  F.  Phillips  Electrical  Works,  which  position  he  has 
lield  up  to  the  present  time.  Mr.  Grant  is  a  member  of  the 
Institution  of  Electrical  Engineers  and  of  the  American  In- 
stitute of  Electrical  Engineers. 


Trade  Publications 

Church  Lighting — An  attractive  little  booklet,  well  illus- 
trated, entitled  "The  Influence  of  Lighting  on  Church  At- 
tendance." Pul)lished  by  National  X-Ray  Reflector  Com- 
pany. 

C.  G.  E.  Publications  —  Bulletin  No.  48609,  Centrifugal 
Compressors;  Bulletin  No.  47011,  Direct  Current  Switch- 
boards; Bulletin  No.  46113,  Deflection  Potentiometer;  Bul- 
letin No.  48304,  Hand-Operated  Starting  Compensators  for 
Squirrel  Cage  Induction  Motors;  Bulletin  46,')01-A,  G.  E.  Flow 
Meters  for  Measuring  Steam,  Water,  Air  and  Gas;  leaflets, 
Small  Battery  Charging  Outfits  and  AC  to  DC  Compensarcs. 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Oflfices  and  Branch  Warehouiet: 
501  Merchanti  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipments  from  Factory  or  nearest  Warehouse 
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MICA 


KENT  BROTHERS 

Kingston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut   to  Size, 

Splittings,   Discs,  Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint ! 

DOSSERT  &  CO.;*l'^^\'i;ii'- 

H.  B.  LOGAN,  President 
IRVING  SMITH.  Canadian  Rep.,  Unity  Bldg.,  MONTREAL 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 

We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


John  Starr  Son  &  Company,  Limited 

158  Granville  St.  HALIFAX,  N.S. 

LARGEST  WHOLESALE  DEALERS  IN 

Electrical  Supplies 


LARGE 


in  Maritime  Provinces 

STOCKS     CARRIED     FOR     PROMPT  SHIPMENTS 
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Publisher's  Notice 


Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


POSITIONS  WANTED 


MAN   AGE  31  WITH   PRACTICAL  EXPERI- 

ence  in  manufacture  of.  Irtsuiated  w;ire  and 
cables  desires  position.  Fully  qualified.  High- 
est references.  Address  Insulation,  300  Prud- 
'homme  Ave.,   Montreal.  12-13 


St.  Louis  Company  Conducts  Gigantic 
Electric  Range  Campaign 

One  of  the  most  successful  and  un- 
doubtedly the  most  extensive  electric 
range  campaigns  ever  undertaken  by  a 
central  station  company  was  that  launch- 
ed on  March  14,  1917,  by  the  Union  Elec- 
tric Light  and  Power  Company,  of  St. 
Louis. 

The  campaign  had  its  inception  at  a 
preliminary  dinner  held  in  the  assembly 
room  of  the  Union  Electric  Building.  The 
food  for  the  dinner  was  cooked  on  an 
electric  range  by  a  cook  employed  by  one 
of  the  department  heads,  who  had  an 
electric  range  installed  in  his  residence. 
The  guests  watched  carefully  the  pre- 
paration of  , the  entire  meal,  and  decided 
that  there  was  nothing  mysterious  or 
difficult  about  electric  cooking.  The  re- 
sults obtained  we7e  so  satisfactory  and 
the  economies  possible  so  clearly  demon- 
strated that  almost  all  the  department 
heads  purchased  an  electric  range  for 
their  own  use. 

The  first  step  in  the  campaign  proper 
was  the  participation  in  a  national  house- 
hold gas  and  electric  show,  held  in  the 
Coliseum,  St.  Louis.  A  large  showcase, 
containing  samples  of  food  cooked  and- 
baked  by  local  users  of  electric  ranges 
and  furnislied  voluntarily  for  the  occa- 
sion was  a  feature  of  the  exhibit.  Among 
these  was  a  loaf  of  bread  weighing  25 
pounds,  baked  by  a  St.  Louis  woman  in 
her  own  home,  in  an  automatic  electric 
range,  x^fter  placing  the  l)read  in  the 
oven  she  went  out  for  an  automol)ile  ride, 
and  upon  her  return  the  loaf  of  bread 
was  taken  from  the  oven  perfectly  cook- 
ed. Fruits  canned  l)y  oven  cooking, 
roasts,  gems,  pies,  cakes,  l)uns,  rolls, 
chickens,  roosters,  and  every  conceivable 
class  of  cooking  were  shown.  The  names 
and  addresses  of  the  women  wlio  had 
cooked  the  articles  wore  prominently  dis- 
tjlaycd,  and  were  public  matter  for  those 


ELECTRIC  ROW  BOAT  MOTOR 

Make  your  Row  Boat 
an    Electric  Launch. 
Buy  a  jewel  De- 
tachable Row 
Boat  Motor  run 
by  electricity. 
Attaches  to  any 
Row    Boat  and 
runs  on  two  six  volt 
Batteries. 

Agents   wanted.    Write   for  prices 

JEWEL  ELECTRIC 
112  N.  Fifth  Ave., 


COMPANY, 
Chicago 


who  might  be  skeptical  as  to  the  results 
obtainable  by  cooking  electrically. 

A  novel  feature  to  demonstrate  that 
tough  meats  electrically  cooked  can  be 
made  tender  was  shown  as  follows:  An 
old  rooster  was  procured,  as  was  also  a 
spring  chicken.  Each  was  placed  in  a 
separate  wire  coop  at  the  front  entrance 
to  the  Union  Electric  Company  exhibit. 
The  coop  containing  the  rooster  had  a 
sign  on  it  reading: 

"This  is  the  toughest  old  rooster  in  St. 
Louis.  His  name  is  Noah.  Probably  had 
something  to  do  witli  the  ark.  He  is 
worth  17  cents  per  lb.  This  rooster  will 
be  cooked  electrically  in  a  VVestinghouse 
range  and  made  as  tender  as  the  little 
spring  chicken  opposite.    .Ask  us!" 

The  sign  on  the  coop  containing  the 
spring  chicken  read: 

"This  chicken  is  the  tenderest  chick  in 
St.  Louis.  Her  name  is  Peep.  Price  37 
cents  per  \h.  Peep  not  cheap.  She  is  no 
better  than  the  rooster.  Do  you  see  the 
economy?    Ask  us!"  , 

After  sufficient  interest  had  been  cre- 
ated in  the  birds,  they  were  cooked  on  an 
electric  range,  in  the  presence  of  the  large 
afternoon  crowd.  After  being  baked  ten- 
der, the  rooster  was  placed  back  in  the 
coop  and  the  sign  changed  to  read:  "This 
'was'  the  toughest  old  rooster,  etc." 

At  the  conclusion  of  the  show  the  Un- 
ion Electric  Company  distributed  book- 
lets on  electric  cooking  to  all  employees 
with  their  pay  checks.  A  slip  was  .in- 
serted in  the  pay  envelope  of  each  em- 
ployee, which  they  were  requested  to 
sign,  promising  to  return  the  booklets. 
This  resulted  in  many  sales  of  electric 
ranges  to  employees. 


PETRIE'S  LIST 

of  New  and  Used 

MOTORS 

for    Immediate  Delivery 

Phase  Cycle  Volts 


No. 
1 
1 
1 


H.P 
52 
25 
15 
35 
10 

TA 

7'/2 


1 
1 
1 
1 
1 
1 
1 
1 

5-500  c.p. 
globes 


'A 


3 

25 

550 

3 

25 

550 

3 

25 

550 

.3 

25 

550 

3 

25 

5.'')0 

3 

CO 

220 

3 

GO 

550 

3 

25 

550 

3 

25 

r,r,u 

3 

60 

200 

1 

25 

220 

1 

25 

no 

Incandescent  1 


Speed 
720 
1440 
1400 
720 
J  420 
1710 
1700 
750 
1440 

sr.i) 

f4!->0 

anijis  with 


Maker 
Lancashire 
J.  &  M. 
T.  &  M. 
Westg. 
Westing. 
Fisher 
Lancashire 
Packard 
Chapman 
Westing. 
Excelsior 
Fisher 
sockets 


nd 


Write  Us  lor  Prices 


H.  W.  PETRIE,  Limited 

Front  St.  We«t  -  Toronto,  Ont. 


FOR  SALE 

MOTORS,  GENERATORS 

and  TRANSFORMERS 
IMMEDIATE  DELIVERY 


MOTORS 


75 

2 
150 
75 
15 
5 

lOO 

50 
35 
10 


Phase  Cycle 

Volt 

R.P.M. 

Make 

3 

60 

2200 

514 

Crocker 
Wheeler 

3 

25 

550 

1500 

Westg. 

3 

25 

440 

300 

Westg. 

3 

25 

440 

375 

Westg. 

3 

60 

220 

1800 

Westg. 

3 

60 

550 

1700 

Westg. 
C  G.  E. 

3 

60 

550 

514 

60 

550 

72U 

C.  G.  E. 

60 

550 

'.Kill 

C.   G.  E. 

25 

550 

T'JI  1 

iLin.  Elec 

200 
175 
150 
100 

70 
100 

75 
100 


GENERATORS 

No.  K.y.A.  Phase  Cycle  Volt  R.P.M.  Make 

3        60     2200  600  C,  G.  E 

3        60     2200  900  C.  G.  E 

3        60     2200  600  C.  G  E 

3        25     2200  750  Westg 

3         25     2200  500  Westg. 

3        60      550  900  AC-B. 

3        60     2200  900  Westg 

3        25       550  750  Br.  Pbls 

15  Direct  Current  125  1200  Westg 

10  Direct  Current  125  1500  Westg 

5  Direct  Current  125  1500  Westg. 
(All  these  generators  are  practically  new) 

TRANSFORMERS 

No.  K.\'..\.  Phase  Cycle        Volts  Make 
-       10  1        25       2200/110/220  Westg 

-'  ,     25  1       (;o        .5.'-,0/110/220    C.  G  E 

Complete  list  of  «)  cycle  transformers  '^'iKr- 
1111/220  volt,  .sizes  5  to  100  K.V.A. 

Write  for  particulars 

E.  A.  LOWRY, 
209  King  St ,  GUELPH,  ONT. 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Ensineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 
TAR  BLDG.,  ISKing  St.  W.,  TORONTO 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


fROCURED  IN  ALL 
I      ^  COUNTRIES 

LONG  EXPERIENCE 
IN  PAIENI  LITIGATION 

I    SEND  FOR  HAND  BOOK 

Iat{ 

RIDOUT  8c  MAYBEE 


ATENTS 


PHONI 

MAIN 

2582 


59  Yonge  Street 
TORONTO       ■       -       -  CANADA 
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White's  Porcelain  Trolley  Hangers 

consist  of  three  simple  parts — 
a  hig-h  grade  porcelain  insulator, 
a  sherardized  yoke  and  a  bolt. 

Only  one  part  ever  wears  out — 
that  is  the  bolt — and  you  can  buy 
bolts  anywhere. 

White's  Porcelain  Trolley  Hanger 
is  extremely  desirable,  safe  and 
low  in  cost.  We  will  send  a 
sample  if  you  wish. 

We  can  make  immediate  delivery 
from  parts  in  stock. 


HALF  SIZE 


T.  C.  White  Electrical  Supply  Co., 
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FOR   CORRECT  ILLUMINATION 


In  these  "Luminous"  light- 
ing units  you  get  all  the  advan- 
tages of  other  standard  units, 
but  none  of  their  disadvantages. 

They  are  specially  design- 
ed to  give  a  well  diffused  light 
from  high  candle  povs^er  nitro- 
gen filled  lamps. 

Illustrated  are  a  few  of  our 
most  popular  models. 


Literature 
upon 
Request 


Luminous  Specialty  Company,  Indianapolis,  ind. 


CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 


Porcelain  Insulators 
Power  Line  and  Railway  Hardware 


LET  US  QUOTE  ON  YOUR  REQUIREMENTS 


June  15,  1917 


THE    ELECTRICAL  NEWS 


81 


A  NICKEL 

Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadlure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
>^  this   natural    stronger- than- 

'*-Ci  Ti^-*-^     steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufadured  forms  are  Rods,  Flats,  Castings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


ELECTRICAL 
SPECIALTIES 


"Bulldog"  Portable  Lamp  Guards  are  a 
profitable  specialty  to  handle  in  any  sea- 
son. They  are  selling  by  thousands  all 
over  America. 

"BULLDOG"  PORTABLE 
LAMP  GUARDS 

They  are  light  and  strong  and  form  an 
absolute  protection  to  the  light  bulb.  In 
addition  they  make  an  ideal  portable  lamp 
for  garages,  hotels,  shops,  halls  and  every 
building  using  this  type  of  lamp.  Send 
for  our  illustrated  catalogue  and  prices 
to  dealers. 

McGill  Manufacturing  Co. 

VAPARAISO,  INDIANA 


A  Pair  of  R.  C.  O.  C.  Switches  in  Madison,  Wis. 


Let  Switches  Such  as  This  Pair 
Make  Your  Distant  Control  Troubles 
Memories  Only.  Central  Stations 
are  doing  so  all  over  the  States  by 
means  of 

R.C.O.C.  CONTROL 

At  the  Power  House  of 

Multiple  or  Series  Ornamental  Street  Lighting  Systems, 
Multiple  Decorative,  Alley,  Bridge,  Large  Sign  and  Billboard 
Lights,  and  Series  Loops  of  Midnight  Lights,  also  for  the 
control  of  Pole  Type  Series-  Mazda  Regulators,  using  regular 
series  street  circuit  for  the  control  wire. 


There  is  no  scheme  of  outdoor  lighting  control  impossible  for  R,C.O.C.  Control 


No  Springs,  No  Winding,  Always  on  Time — Not 

a  Time  Switch 
No  Cranky  Clock  Switches  or  Sleepy  Watchmen 
No  Extra  Lamp  Hours  With  R.  C.  O.  C.  Con- 
trol—Why Not  Be  On  Time? 

Not  a  single  R-C-O-C  Switch  has  evei-  failed  in  the  forty  odd  instal- 
lations now  in  service.  Our  switches  are  sent  out  on  a  liberal 
trial  offer  and  must  make  good  in  service.  That  they  have 
done  so,  is  proved  by  the  many  re-orders  received.  Every  Can- 
adian distributor  of  electrical  current  can  use  with  profit  this 
up-to-the-minute  method  of  securing  Outdoor  Lighting  Control. 


Saves  Transformer  Losses — Reduces  Damage  by 
Lightning 

The    Station   Man    Controls — He    Does    It  by 
"Winking"  the  Series  Street  Circuit 


Be  sure  to  learn  about  R-C-O-C  Control.  Especially  valuable  where 
you  Iiave  high  tension  lines  serving  small  towns  for  street  and 
sign  lighting. 

Write  us  at  once.  Ask  our  advice  regarding  the  elimination  of  con- 
trol problems  and  the  details  of  our  Liberal  Free  Trial  Offer. 


South  Bend  Current  Control  Co.,  im-hs-hs  w.  coifax  Ave.,  South  Bend,  Ind.,  U.S.A. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  General  Electric  Company, 
Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Lincoln  Electric  Co.  of  Canada. 
Wagner  Electric  Mfg.  Company  of  Canada. 

ALUMINUM 
British  Aluminium  Company. 
Northern  Aluminum  Company. 
Spielmann  Agencies,  Registered. 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
Toyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company.  ■ 
Wagner  Electric   Mfg.  Company  of  Canada. 
Weston  Electrical  Instrument  Company. 

ATTACHMENT  PLUGS 

Benjamin   Electric   Manufacturing  Company. 
Canadian  Westinghouse  Company. 
Duncan  Electrical  Company. 
Hubbell  Company,  Harvey. 
National  Metal  Molding  Company. 

AUTO  STARTERS 
Adams-Bagnall  Electric  Company. 

BATTERIES 

Canadian  General  Electric  Company. 
Canadian  Hart  Accumulator  Company. 
Hamilton   &   Toronto   Electric  Co. 
Northern  Electric  Company. 
Pringle.  R.  E.  T. 


Jordan  Bros.  Inc. 


BLOCKS 


BOLTS 

McGill  ManufacturtTig  Company. 

BONDS  (Rail) 
Electric  Railway  Improvement  Company. 
Ohio  Brass  Company. 

BOXES 

Canadian    Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
G.  &  W.  Electric  Specialty  Company. 
National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Co.  of  Canada. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited. 
Toyner,  Limited,  A.  H.  Winter. 
Pringle,  R.  E.  T. 

BRAKES 

Sundh   Electric  Company. 

BUS  BAR  SUPPORTS 
Toyner,  Limited,  A.  H.  Winter. 
Moloney  Electric  Company  of  Canada. 

BUSHINGS 
Electrical  Fittings  Company. 
National  Metal  Molding  Company. 

CABINETS 
Canadian  Krantz  Electric  &  Mfg.  Company. 

CABLES 

Boston  Insulated  Wire  &  Cable  Company. 
Canada  Wire  &  Cable  Cortipany. 
D.  &  W.  Fuse  Company. 
Northern  Electric  Company. 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada. 

CABLE  ACCESSORIES 

Cope.  T.  J. 

Northern  Electric  Company. 

Standard  Underground  Cable  Co.  of  Canada 

CARBONS 
Canadian   Wettinghouae  Company. 


Cope,  T.  J. 


CABLE  RACKS 


CAR  EQUIPMENT 
Ohio  Brass  Company. 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company. 

CHAIN  (Driving) 
Jones  &  Glassco. 

CHARGING  OUTFITS 
Canadian   Crocker- Wheeler  Company. 
Lincoln  Electric  Co    of  Canada. 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern  Electric  Company. 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company. 
Cutter  Electric  &  Manufacturing  Company. 
Ferranti  Electrical  Company  of  Canada. 
Northern  Electric  Company. 
Sundh  Electric  Company. 

COILS 

Cleveland  Armature  Works. 
D.  &  W.  Fuse  Company. 

COLLARS,  SHAFT 

Canadian    Bond    Hanger    &    Coupling  Co. 

COMPOUND 

Rednianol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company. 

COMMUTATORS 

Cleveland  Armature  Works. 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company. 
Canadian   Westinghouse  Company. 

CONDUCTORS 

British  Aluminium  Company. 
National  Metal   Molding  Company. 
Northern  Aluminum  Company. 

CONDUITS 

American  Conduit  Company. 
Conduits  Company. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 

CONDUIT  ROD 

Cope,  T.  J. 

CONVERTING  MACHINERY 
Canadian  Vickers  Limited. 
Ferranti  Electrical  Company  of  Canada. 

Lincoln  Electric  Co.  of  Canada. 

CONDUIT  BOX  FITTINGS 

Electrical   Fittings  Company. 
Pass  &  Sejfmour  Inc. 
Northern  Electric  Company. 

CONTROLLERS 

Canadian   Crocker- Wheeler  Company. 
Canadian   General   Electric  Company. 
Canadian   Westinghouse  Company. 
Electrical  Maintenance  &  Repairs  Company. 
Sundh  Electric  Company. 

CONNECTORS 

Dossert  &  Company. 

COOKING  DEVICES 

Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
National  Electric  Heating  Company. 
Northern    Electric  Company. 
Spielmann    Agencies,  Registered. 

CORDS 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Eugene  F. 

COUNTERSHAFTS 

Caiiailiaii    I'und    llaiiKcr    &    Cou]ilinf;    Co.  • 
COUPLINGS.    FLEXIBLE,  INSULATED 

Canadian    Rnnd    Hanger    S{    Coupling  Co. 

CROSS  ARMS 
Northern  Electric  Company. 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company. 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Co. 

CUT  GEARS 

Hamilton  Gear  &  Machine  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company. 
Chicago  Fuse  Manufacturing  Company. 
D.  &  W.  Fuse  Company. 
G.  &  W.  Electric  Specialty  Company. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company. 

DISCONNECTORS 
G.  &  W.  Electric  Specialty  Company. 

DREDGING  PUMPS 
Boving  Hydraulic  &  Engineering  Company. 

ELECTRICAL  ENGINEERS 
Gest,  Limited,  G.  M.  ' 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company. 

ELECTRIC  SHADES 

Jefferson  Glass  Company 

ELECTRIC  RANGES 

Hughes  Electric  Heating  Company 
National  Electric  Heating  Company. 
Northern  Electric  Company. 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 

Ohio    Brass  Company. 

ELECTRICAL  TESTING 
Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada. 

FANS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Century  Electric  Company. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 
Robbins  &  Myers. 

FIRE  ALARM  EQUIPMENT 
Acme  Stamping  &  Tool  Works,  Limited. 
Northern  Electric  Company. 

FITTINGS 

Thomas  &  Belts 

FIXTURES 

Benjamin   Electric  Manufacturing  Company 
Canadian  General  Electric  Company. 
Tefferson  Glass  Company. 
Northern  Electric  Company. 
Tallman   Brass  &  Metal  Company. 
W.   II.   llanfieliH  &•  Sons 

FLASHLIGHTS 

Northern  Electric  Company. 
Spielmann   Agencies,  Registered. 

FLASHLIGHT  SYSTEMS 

Hagge's   Electrograph  Systeiii 

FLEXIBLE  CONDUIT 
Tubular  Woven  Fabric  Company. 

FUSES 

Canadian  Genera!  Electric  Company. 
Canadian  Westinghouse  Company. 
Chicago  Fuse  Manufacturing  Company. 
Daum.  A.  F. 

Detroit   Fuse  &  Mairufaclurinn  Company 
D.  &  W.  Fuse  Company. 
Economy  Fuse  &  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company. 
John  Foinian  &  .Sons  Jj 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Company. 

(Continued  on  page  86) 
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THIS  TRADE  MARK 


Water 

Turbines 


Hydraulic 
Governors 


High 

EfRciency 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Vertical 
Turbines 


shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
They  are  among  the  largest 
water  turbines  installed  in 
Canada  and  are  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 

The  services  of  these  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


1-2 


1-3 


2-1 


5 


2-2 


The  PRESTO-CALL  is  a  low  voltage  code  ringing  central  station  for  use 
on  Signal  Systems  of  either  vibrating  or  single  stroke  bells  or  horns. 
Costs  but  one  third  as  much  as  a  high  voltage  system  and  possesses  all 
the  features  of  such  a  system. 

Easy  to  operate. 

Pull  a  lever  to  start  the  call — the  cut-off  is  automatic. 
Made  by  us  in  three  sizes,  5  call,  10  call,  20  call. 

Your  patrons  have  been  waiting  for  a  low  voltage  system  of  this  sort. 

Write  us  for  prices 

Canadian  Independent  Telephone  Co.,  Limited 

263  Adelaide  Street  West,  -  -     -  TORONTO 

Makers  of  Canada's  Best  Telephones 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Charles  H.  mitcbell 
Percival  H.  mitcbell 

Consulting  and  Sapervislnf 
Engintert 

Hydraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering. 

Traders  Bank  Buiiding,  Toronto 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bids..  WINNIPEG 

Cable  Address  Telephone 


"Consultation'' 


Main  9174 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gat 

Plans,  Specifications,  Estimates, 
Teste,  Reports  and  Supervision. 
Suite  loi,  Board  of  Trade  Bldg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tetti,  Reports,  Arbitrations 
Supervision  of  Lishting  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W.Craiir  St.,  Montreal 


IBANK  DFFirF^Ii    ^J^OFFICE.  SCHOOL.  \^  J. -^■^-.cs; 

loaussTOREFiniNcs.Xg^gi^tND  FOR  QATj^^^f:^ 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
I  ndustrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATEN  T  S 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West.  TORONTO 

Also  at  Montreal,  Ottawa,  Washington,  D.C. 


IJI^mS.  COPYRIGHTS &J^^ 


STANLEY  LIOHTFOOT 

RtC'O  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLDG.(^*J*YONG£:"  )  TORONTO. 

NEW  OOOKLET  OF  COMPLETE  INFORMATION  FRCr 

MBNTIWM    TM.«    ."AP-Bn)  M.  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON.  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto. 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  eflfort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justihr  its  claim  as  an  authority  on  all 
matters  affecting  commercial  aflfairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que.; 
OtUwa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alia. 

THOS.  C.  IRVING. 
Gen.  Man.  Western  Canada,  Toronto. 
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ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 


Technical  Bulletin 


No.  30 


Technical  Bulletin 


No.  30 


80  Pages  'Vi^.VwVy  gO  Pages 

A  complete  treatise  on  high  tension  outdoor 
SUBSTATIONS  —  SWITCHES  —  ARRESTERS  —  FUSES  . 
178  ilhtstrations  of  vital  interest  to  every  electrical  engineer 
Oscillogram  short  circuit  records  and  data 
Sphere  gap  and  needle  gap  settings 
Ring,  radial  and  double  feeder  diagrams 

A  BOOK  OF  REAL  VALUE 
HAVE  you  RECEIVED  YOUR  COPY? 
IF  NOT,  WRITE  US  TODAY. 

Moloney  Electric  Co.  of  Canada,  Limited 

Halifax.      Montreal.      Toronto,      Winnipeg,  Vancouver 


Stop  FATiNfl  WIffF 


Why  feed  good  wire  to  an' acid  flux?  Use  a  safe  flux,  the 
kind  that's  equal  to  "50-50"  soder  and  pure  copper  wire. 
That's  _    

4  forms :  Stick,  paste, 
salts,  and  liquid. 


Sample  for  your 
Dealer's  Name. 


riie  only  flux  passed  by  UnderwrUers. 

Houston  &  Co.,  Ltd.,^"•^^^NN^PEG°''' 

22  College  Street,  Toronto. 
1825  Scarth  Street,  Regina. 

"In  the  Soderman's  game  since  '93." 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


OUR 

Briiish  Columbia  Cedar  Poles 

will  make  yoiir  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  Sales  Office— 72  W.  Adams  St.,  Chicago.  111. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.     It  is  easily  portable,  its 


Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Steaton  Ave. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA 
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FUSE  BOXES 
D-  &  W.  Fuse  Company. 
Northern  Electric  Company. 

GENERATORS 

Canadian  Crocker-Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian  Westingliouse  Company. 
Canadian   Vickers,  Limited. 
Electrical  Maintenance  &  Repairs  Company. 
Ferrinti  Electrical  Company  of  Canada. 
J.    D.    Lachapelle    &  Company 
Lancashire  Dynamo  &  Motor  Company. 
Lincoln  Electric  Co.  of  Canada. 
Thomson   Company,   Limited,  Fred. 
Toronto  &  Hamilton  Electric  Company. 

GLASSWARE 

Jefferson    Glass  Company. 

GRINDERS,  BENCH 

Canadian    Bond    Hanger    &    Coupling  Co. 

GUARDS  (Lamp) 
McGill   Manufacturing  Company. 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada. 

HANGERS,  SHAFT 

Canadian    Bond    Hanger    &    Coupling  Co. 

HEATING  DEVICES 

Canadian  General  Electric  Company, 
Canadian   Vickers,  Limited. 
Canadian    WestinRhouse  Company. 
Hughes   Electric   Heating  Company 
Jolm  Forman  &  Sons 
Majestic    Electric  Company. 
National  Electric  Heating  Company. 
Northern  Electric  Company. 
Spielmann   Agencies,  Registered. 

HYDRAULIC  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco. 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories. 

INSULATING  VARNISHES 

Sjiielinaiiii    Agencies,  Regd, 

INSTRUMENTS 

Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Weston  Electrical  Instrument  Company. 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 

INSULATORS 

Canadian  Porcelain  Company. 
Canadian    Westinghouse  Company. 
Tllinoi':  Electric  Porcelain  Company. 
John  h^Jinsan  ^v'  Sons 
Moloney  Electric  Company  of  Canada. 
Mica  Company  of  Canada. 
Northern  Electric  Company. 
Ohio  Brass  Company. 

INSULATING  CLOTH 

Packard  Electric  Company. 

IRONS  (Electric) 
Canadian  General  Electric  Company. 
Canadian    Westinghouse  Company. 
Majestic   Electric  Company 
National  Electric  Heating  Company. 
Northern   Electric  Company. 

LAMP  BULBS  (Electric) 
Jeflerson  Glass  Company 

LAMPS 

Canadian  General  Electric  Company. 
Electrical  Maintenance  &  Repairs  Company. 

Hcsscf)  Comi^any 

Hisrh  Efficiency  Lamp  Company. 

Jackson,  C. 

Lincoln  Electric  Co.  of  Canada. 
Moloney  Electric  Company. 
Northern  Electric  Company. 

Solcx    ('(jnipany.  Limited 
Starr  Son  &  Company,  John. 


LANTERNS  (Electric) 
Duncan  Electrical  Company. 
Spielmann  Agencies,  Registered. 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company. 
Electric  Service  Supplies  Company. 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  ComRany. 

LINE  MATERIAL 
Acme  Stamping  &  Tool  Works,  Limited. 
Canadian  General  Electric  Company. 
Cope,  T.  J.  • 

John  Fonnan  &  Sons 
jMacallan  Company 
Northern  Electric  Coiripany. 
Ohio   Brass  Company. 
Pringle,  R.  E.  T. 
P.    H.    Klein   Jr.  Company 
Steel  Co.  of  Canada  Limited. 

LIGHTING  STANDARDS 
Adams-Bagnall  Electric  Company. 
Toyner,  Limited,  A.  H.  Winter. 

Northern  Electric  Company. 
Pringle.  R.  E.  T. 

T.  Mc.\vity  &  Sons 

LOCK  AERIAL  RINGS 
Acme  Stamping  &  Tool  Works,  Limited. 

MAGNETS 

Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Co. 
Northern  Electric  Company. 
Thompson-Levering  Company. 

METAL  MOLDINGS 

National  Metal  Molding  Company. 
Pringle,  R.  E.  T. 

METERS 

Chamberlain   Si  Hookham  Meter  Company. 
Ferranti   Electrical  Company  of  Canada. 
Great  West  Electric  Company 
Northern  Electric  Company. 
Packard  Electric  Company. 

MICA 

Chicago  Mica  Company. 
Kent  Bros. 

Mica  Company  of  Canada. 

MOTORS 

Canadian  Crocker-Wheeler  Company. 

Canadian  General  Electric  Company. 

Canadian    Westinghouse  Company. 

Canadian  Vickers. 

Century  Electric  Company. 

Electrical   Maintenance   &  Repairs  Company 

Ferranti  Electrical  Company  of  Canada. 

Great  West  Electric  Company 

J.    n.    Lacliapellf    &  Company 

I-ancashiire   Dynamo  &  Motor  Company 

Lincoln  Electric  Co. 

Northern  Electric  Company. 

Petrie,  Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers. 

Thomson    Company,   Limited_,  Fred. 

Toronto  &  Hamilton  Electric  Company. 

Wagner  Electric  Mfg.  Company  of  Canada. 

NICKEL 
International   Nickel  Company. 

OFFICE  FURNITURE 
Canadian   Office   &   School   Furniture  Company. 

OUTDOOR  SUB-STATIONS 
Moloney  Electric  Company  of  Canada. 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin  Electric  Manufacturing  Company. 
Devoc  Electric  Switch  Company. 

Northern  Electric  Company. 

PAINTS 

Spielmann    Agencies  Regd. 

PAINTS  4  COMPOUNDS 

G.   &  W.  Electric  Specialty  Company. 
McGill  Manufacturing  Company. 
Spielmann  Agencies,  Registered, 
Standard  Underground  Cable  Co.  of  Canada. 


PHOTOMETRICAL.  TESTING 
Electric  Testing  Laboratoriei,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 
Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond. 
Ridout  &  Maybee. 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited. 
Ohio  Brass  Company. 

PILLOW  BLOCKS 
Canadian    Bond    Hanger    &    Coupling  Co, 

PIPE  LINES 
Boving  Hydraulic  &  Engineering  Company, 
PLUGS 

Benjamin   Electric   Manufacturing  Company. 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company. 
Northern  Electric  Company. 

POLE  LINE  HARDWARE 
Acme  Stamping  &  Tool  Works,  Limited. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Steel  Co.  of  Canada  Limited. 

PORCELAIN 
Canadian  Porcelain  Company. 
Illi  n©is   Electric   Porcelain  Company, 
Ohio   Brass  Company. 

POTHEADS  &  SLEEVES 
G.  &  W.  Electric  Specialty  Company. 
Joyner,  Lirnited,  A.  H.  Winter. 
Northern  Electric  Company. 

Standard  Underground  Cable  Co,  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &  Engineering  Company. 

PULLEYS 

Canailiau    Honil    Hanger    &    Coupling  Co. 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada. 

RECEPTACLES 

Canadian  General  Electric  Company. 
Benjamin   Electric   Manufacturing  Company. 
Hubbell  Company,  Harvey. 
Northern  Electric  Company. 
Pringle,  R,  E.  T. 

REGULATORS 

Sundh  Electric  Company. 

REMOTE  CONTROL  SWITCHES 

Electrical  Maintenance  &  Repairs  Company, 

REPAIRS 
Electrical   Engineering  Company. 
Electrical   Maintenance  &  Repairs  Company 
Thomson  Company,  Fred. 

RESISTANCE  UNITS 

Ward    Leonard    Electric  Company 

RHEOSTATS 
Canadian  Westinghouse  Company. 
Sundh  Electric  Company. 

RODS 

International  Nickel  Company. 

ROSETTES 
Benjamin  Electric  Manufacturing  Company. 
Duncan  Electrical  Company. 
National   MeUl  Molding  Company 
Northern   Electric  Company. 
Pringle.  R,   E.  T. 

SHAFTING 

Canadian    P.ond    Hanger    &    Coupling  Co. 

SKATE  SHARPENERS 

Canadian    Bund    Hanger    ^;    Coupling  Co. 

SOCKETS 

Benjamin  Electric  Manufacturing  Company. 

Canadian  General  Electric  Company. 

Duncan  Electrical  Company. 

Hessco  Company 

Monarch  Electric  Company. 

National   Metal  Molding  Company. 

Northern  Electric  Company. 

Starr  Son  &  Company,  John. 

(Cratlnued  on  Pagt  90  t) 
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factory 

WINDSOR,  ONT. 


Y  ELECTRIC  CO. 

OF  CAHADA,  LIMITED 

District  Otttcfta  General  Sale*;  Offi 


Halifax        Montreal  Wiunipe^ 


General  {Sales  Office 

TOROKTOr  OHT. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


Renewable  Fuses 

FOR  ELE-CTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  Sfc  Pittsburgh,  Pa. 


EVEREADY 

Mazda 

AUTO  LAMPS 


Sell  Themselves 

There  is  big  money  in  the  Auto 
Lamp  game  for  you. 

GET  IN  RIGHT 

by  stocking  up  on  EVEREADY 
AUTO  LAMPS. 

These  goods  do  not  deteriorate 
therefore  it  is  a  clean  cut  profitable 
business. 

Write  for  prices  and  particulars  re- 
garding our  Display  Cabinet  and  out- 
door sign. 

They  are  business  getters. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


The  Jordan  Commutator  Truing  Device 


Operate.s  without  removing 
armature.  No  shut  down  of 
motor  or  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  caus- 
ing short  circuits. 

No  portable  slide-rest  with  the 
danger  of  the  tool  digging  into 
the  commutator  and  numerous 
other  chances  of  damage  to  the 
commutator  or  armature  which 
are  all  overcome  with  this  ma- 
chine. 


■nn  J  OtVICt  ATTACHtO  10 
15  HP.  CROCRtR  WHtlLtR  HOTOB 
BACK  VltW  OF  TRUING  OCVICE  ■.- 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Represented  by:  F-'anli  K.  Filer,  Winnipeg,  Can. 
Toronto  Representative: 
Canada  Sales  Company,  165  Church  Street,  Toronto,  Canada 


The  Jordan  Tapon   for   Moulding  Work 

A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work. 

It  is  not  necessary  to  have 
the  ends  of  the  capping 
straight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Jordan  Tapons  may  be  secured  from  your  nearest  Electrical 
Supply  House. 
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DEVOE 

Switches^  Switchboards, 
Panels  and  Steel  Boxes 

MADE-IN'CANADA 


Knockouts  are  eas- 
ily removed  —  no 
hammering  the  box 
out  of  shape — and 
painted  with  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing th  ese  boxes 
absolutely  rust 
[  proof. 

Hundreds  of  Con- 
tractors are  using 
them.'  You'll  nev- 
er know^  hov\^  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  specialists  in  this  line  we  are 
able  to  produce  all  kinds  of  switches  at  reasonable 
prices. 


^  MONTREAL  E, 


i 


THE    DEVOE    ELECTRIC    SWITCH  CO. 


Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  Devoe  Electric 
Switch  Company 

Office  and  Factory: 

414  Notre  Dame  St.  West 
MONTREAL 


Idealism 
that  is 
Practical 


Model  310  Portable 
Single  Phase  and  D.C. 
Wattmeter 


To  attain  the  highest  possible  stand- 
ard of  service  is  the  dominating 
purpose  which  subordinates  all  other 
considerations  in  tiic  designing  and 
building  of 


Indicating 
Instruments 

Especially  in  this  field  of  Electrical 
Measurement,  such  an  ideal  is  thor- 
oughly consistent  with  practical 
commercial  demands.  So  it  is  that 
Weston  pre-eminence  is  as  well  re- 
cognized from  the  commercial  stand- 
point as  from  the  scientific. 

Weston  Electrical  Inttrument  Co. 
23  Weston  Ave.,  Newark,  N.J. 

TORONTO— A.  II.  Winter  Joyner, 

Ltd.,  100  Wellington  St.  W 
MONTRE.'XL,     WINNIPEG  and 
VANCOUVER— Northern  Electric 
Company,  Limited. 


Weston  models  include  com- 
plete groups  for  Portable  and 
for  Switchboard  Service  on 
A.C.  and  on  D.C.  circuits,  to- 
gether with  many  instru- 
ments designed  for  special 
purposes.  Write  for  particu- 
lars regarding  any  need. 


Portable  Welder 

The  Portable  Welder  is  a  new  device  for  in- 
stalling the  time  tested 

•   ERICO  WELDED  BONDS 

It  can  be  easily  lifted  from  the  track  by  two 
men.  There  are  no  rotating  parls  and  no  flame 
or  arc  strikes  bond  or  rail. 

Write  for  particulars 

The  Electric  Railway  Improvement 

Company 

CLEVELAND 
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SOLDERING  FLUXES 
Allen  Company,.  L.  B. 
Houston  &  Company 

SPECIAL  HEATING  APPLIANCES 

National  Electric  Heating  Company. 

STANDARD  CELLS 
Weston   Electrical  Instrument  Company. 

STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company. 

Xortliern   Electric  Company. 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Joyner,  Limited,  A.  H.  Wintfer. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 

SWITCHES 
Benjamin'  Electric  Manufacturing  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Chamberlain  &  Hookham  Meter  Company. 
Devoe  Electric  Switch  Company. 
Electrical   Maintenance   &  Repairs  Company. 
G.  &  W.  Electric  Specialty  Company. 
Ilessco  C'om|iany 

Moloney  Electric  Company  of  Canada. 
National  Metal  Molding  Company. 
Northern  Electric  Company. 
Starr  Son  &  Company,  John. 
Sundh  Electric  Company. 

SWITCHBOARDS 

Canadian  General  Electric  Company. 
Canadian  Westinghouse  Company. 
Devoe  Electric  Switch  Company. 
Ferranti   Electrical  Company  of  Canada. 
Moloney  Electric  Company. 
Northern  Electric  Company. 
Pringle,  R.  E.  T. 


SWITCH  GEAR 
Ferranti  Electrical  Company  of  Canada. 

TAPE 

Packard  Electric  Company. 
Northern   Electric  Company. 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Co. 
John  Forman  &■  Sons 
Northern  Electric  Company. 

TOASTERS 

National  Electric  Heating  Company. 
Northern  Electric  Company. 
Renfrew  Electric  Company. 

TOOLS 

Northern  Electric  Company. 

Pratt.  &  Whitney  Company  of  Canada. 

TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company. 

TRANSFORMERS 
Adams-Bagnall  Electric  Company. 
Canadian  Crocker- Wheeler  Company. 
Canadian  General  Electric  Company. 
Canadian   Westinghouse  Company. 
Ferranti  Electrical  Company  of  Canada. 
John  Forman  &  Sons 
Kiihlman  Electric  Company 
Moloney  Electric  Company  of  Canada. 
Northern  Electric  Company. 
Packard  Electric  Company. 
Thordarson  Electric  Manufacturine  Company. 
Wagner  Electric  Mfg.  Company  of  Canada. 

TRANSMISSION  MACHINERY 

Canadian    Bond    Hanger    &    Coupling  Co. 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company. 


TROLLEY  GUARDS 
Ohio  Brass  Company. 

TURBINES 
Boving  Company  of  Canada. 
Smith  Company,  S.  Morgan. 

TUBING 

Northern  Aluminum  Company. 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 

Northern   Electric  Company. 

VACUUM  CLEANERS 

Houston  &  Co. 
Pringle,  R.  E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd, 

WATER  POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company. 
Smith  Company,  S.  Morgan. 

WELDING  EQUIPMENT 

Lincoln  Electric  Co.  of  Canada. 

WELDING  MACHINES 

J.    n.    Lacliaiielle   &  Company 

WIRE 

Boston  Insulated  Wire  &  Cable  Company. 

Canada  Wire  &  Cable  Company. 

D.  &  W.  Fuse  Company. 

International  Nickel  Company. 

Northern  Electric  Company. 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada. 

Starr  Son  &  Company,  John. 


WIRING  DEVICES 

Canadian  General  Electric  Company. 
Northern  Electric  Company. 


The  Macallen  Company 

Macallen  and  Foundry  Streets 

BOSTON        -  MASS. 


Insulating  Joints, 

Canopy 
Insulators, 

etc. 


JM^nufacturers 
of 


Electric 
Railway 
Line 

Material 


Catalogues  and  Discounts  upon  application 
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Transformers 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
neers, we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City  Mich. 


Lost ! 


WAKE  UP 


Another  order  gone 
to  your  competitor 
because  you  did  not 
have  the  goods  in 
stock. 


and  get  after 
share  of  the 


your 


Fixture  Business 

We  can  fill  the  vacancies  on  your 
shelves,  from  the  largest  and 
most  up-to-date  stock  of  Electric 
Fixture.  Parts  and  Fittings  in 
Canada. 

A  trial  order  will  convince 
you  that  we  can  supply  good 
goods  at  good  prices  direct  from 
stock. 

W.  H.  Banfield  &  Sons,  Ltd, 


City  Sales  Office 
120  Adelaide  St.  West 
Adel.  104 

Toronto,  Canada 


General  Offices  and  Factories 
372-386  Pape  Ave. 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package       -       Quantity  250 

ASK   YOUR   JOBBER,   OR    WRITE  US 

The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  St.     -     MONTREAL,  QUE. 


J.  D.  Lachapelle  &  Co. 

Selling  Agents  for 

C.  &  C.  Electric  &  Mfg.  Co.,       Garwood,  N.J. 

D.  C.  Electric  Motors,  Generators,  all  sizes.    Also  Elec- 

tric Welding  Plants. 

Standard  Electric  Tool  Company,  Cincinnati,  Ohio 

Electric  Drills,  Reamers,  Grinders,  A.C.  and  D.C,  also 
Universal  tools  up  to  1%  in. 

Brown  Instrument  Company,      Philadelphia,  Pa. 

Electric  Pyrometers,  Thermometers  and  Tachometers. 

Morey  Flux  &  Chemical  Company,  Parkesburg, 
Chester  Co.,  Pa. 

Welding  material  and  supplies. 

Winfield  Electric  Welding  Machine  Co. 
Warren,  Ohio 

Spott  &  Butt  Welding  Machines  for  all  purposes. 

The  Wight  Electric  Recorder  Co.,  Cleveland,  Chio 

Electrical  boiler  water  level  recorder  and  high  and  low 
alarm. 

Automatic  Reclosing  Circuit  Breaker  Co. 
Columbus,  Ohio 

Automatic  Circuit  Breakers  and  Relays  for  D.  C.  Ap- 
paratus only. 

J.  D.  Lachapelle  &  Company 


317  St.  James  St. 


MONTREAL 
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W^stinghouse 


6000-Kva.   Westinghouse  Outdoor  Radiator-Type  Self-Cooling  Traniformer  Sub-station. 

The  Low  Initial  Cost  of  an  Outdoor 
Transformer  Sub-Station 
is  Self  Evident 

The  only  building  construction  required,  the  foundation, 
is  very  inexpensive  as  it  rests  upon  solid  ground. 

The  arrangement  is  most  simple  and  readily  adapted  to 
any  local  topographical  conditions.  Westinghouse 
Radiator-Type,  Self-Cooling  Transformers  have  been 
particularly  successful  in  outdoor  service.  Their  elec- 
trical efficiency  and  reliability  are  matters  of  record. 

A  request  to  our  nearest  office  will  bring  you  many  in- 
teresting particulars  regarding  outdoor  transformer 
stations. 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Toronto  Montreal 


Traders  Bank 
Bldg. 


52  Victoria 
Sq, 


Ottawa 

Ahearn  &  Soper 
Ltd. 


Halifax     Ft.  William  Winnipeg 

105  Mollis  Telfer  158  Portage 


St. 


Bldg. 


Ave.,  E. 


Edmonton 

2U  McLeod 
Bldg. 


Calgary 


Vancouver 


Grain  Exchange     Bank  of  Ottawa 
Bldg.  Bldg. 
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MEMBER  or 

SERVICE 

\^\  SOCIETy-  FOR  jrj 

I  o\ electrical/ 

I  DEVELOPMENT  /  /  ; 


SAP  e  T  Y 


Extra  Money  for  You 

And  you  don't  have  to  go  out 
of  your  way  to  make  it 


MEMBER  or 


i  e  R  V  I  C  E 


SOCIETY  FOP  Ir  j 

\o\electrical/ 

I  DEVELOPMENT  J 


SAFETY 


DO  IT  ELECTRICALLY- 


DO  IT  ELECTRICALLY- 


Your  Customers  Need  Electrical  Repairs 

You  know  that,  for  no  doubt  you  have  run  across  repair  jobs  that  you  could  have  made  a  neat 
little  profit  on  if  you  only  had  the  facilities  for  doing  the  work.  But  you  didn't,  and  you  passed  it  up. 

Now,  it's  entirely  up  to  you  whether  you  pass  these  jobs  up  in  the  future  or  not.  It's  like  this:  We 
are  repair  specialists,  and  have  the  facilities  and  expert  workmen  to  do  any  kind  of  work  at  short 
notice,  and  guarantee  complete  satisfaction.  But  we  do  not  know  of  all  the  repair  work  that  is 
needed  in  your  community.  You  do,  and  by  acting  as  our  agents  you  can  make  a  nice  little  profit 
each  month  by  sending  this  work  to  us.  We'll  pay  you  a  liberal  commission  on  all  work  you  send, 
and  the  more  money  you  make  the  better  we  will  like  it. 

If  3'ou  will  write  us  we  will  be  pleased  to  give  you  our  terms  of  commissions  and  all  details  for 
handling  work. 

Others  are  doing  it — why  not  you  ? 

The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phones: 
Adelaide  802 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"  ALWAYS  ON  THE  JOB  " 


Nights  and  Holidays 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.T.  Dale.  Manager,  Beach  1723 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama^ Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

**Majestic**  heat  everywhere— the  dining-rooniy  the  drawing-room, 
the  bed  room,  the  hath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 


THE    ELECTRICAL  NEWS 


June  15,  1917 


Self-Starting  Induction  Motors 


Continuous  Service.     Single  Pliase. 
25  Cycles. 

Speed 

H.P. 

Synch. 

Frame 

Code 

Shipping 

R.  P.  M. 

No. 

Weight 

1/50 

1500 

A-00 

Sar 

25 

1/30 

1500 

A-0 

Sen 

26 

1/15 

1500 

A-1 

Sul 

26 

1/10 

1500 

A-2 

Tic 

38 

1/6 

1500 

A- 3 

Tup 

45 

1/3 

1500 

A-4 

Cure 

62 

1/2 

1500 

A-4 

For  220 

volt  add  "LY" 

to  code. 

Prices  for  any  voltage 
upon  request. 


R.  E.  T.  PRINGLE,  LIMITED 


95  King  St.  East 

TORONTO 


302  Donalda  Block 

WINNIPEG 


3402  Osier  Ave  ,  Shaughnessy  Hts. 

VANCOUVER 


809  Unity  Bldg. 
MONTREAL 


Hot  Water  Heaters. 
Sizes-  660  Walts  to 
3  K.W. 


A  Circulation  Water  Heater 
that  will  stand  the  test. 

Ranges  for  the  Home,  Hotel, 
Restaurant  or  Institution. 

Hot  Plates  —  Single  and 
Double  Disc. 

Write  us  for  particulars. 

The  National  Electric 
Heating  Co.,  Limited 

TORONTO,  ONT. 


Cabinet  "C6' 


Single  Disc  Hot  Plate 


Vol.  XXVI-No.  13 
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Smith  Hydraulic  Turbines 


The  appearance  of  orig- 
inality and  refinement  in- 
corporated in  the  design 
of  Smith  Turbine  Units 
is  the  noticeable  feature 
which  distinguishes  them 
from  ordinary  water 
wheels. 


Accompanying 
illustration 
shows  single 
vertical  shaft 
SMITH  turbine 
in  cast  iron 
scroll  case, 
direct  connected 
to  generator. 
This  unit  was 
designed  and 
built  for  the 
Northwestern 
Consolidated 
Milling  Co.,  of 
Minneapolis, 
Minn. 


Their  superior  design,  heavy  con- 
struction, and  extraordinary  work- 
manship insure  to  users  of  SMITH 
Turbines,  the  Highest  Efficiency, 
as  well  as  Durability,  which  means 
continuous  service  at  a  minimum 
maintenance  cost. 


Similar  units  of 
4000  H.P. 
capacity  were 
recently 
furnished  the 
Northern 
Canada  Power 
Co.,  Limited, 
for  installation 
under  122  ft. 
head  at  their 
Wawaitin 
Power  Station. 


If  interested  in  water  power  development,  write  Department  "N"  for  Catalog. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

H.  B.  VAN  EVERY— Canadian  Representative— 405  Power  Bldg.,  MONTREAL 
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FIGURE  I— FRONT 


FIGURE  2— REAR 


THE  "S.J.B,"  BOX 


FOR  SERIES  ORNAMENTAL 
STREET  LIGHTING  SYSTEMS 

^  To  provide  a  means  of  disconnecting 
lamps  from  circuits  supplied  with  current  by 
two-conductor  cable.  The  Northern  Electric 
Company  have  recently  designed  the 
"S.J.B."  Box  for  use  on  series  circuits 
operating  at  potentials  of  7,000  volts  or  less. 

^  Figs.  1  and  2  show  front  and  rear  views  of 
the  box,  and  Fig.  3  shows  how  the  box  is  in- 
stalled in  the  pedestal  of  a  lamp  standard. 
This  view  was  taken  in  Montreal  where  all  of 
the  standards  used  in  connection  with  the  new 
lighting  system  are  equipped  with  these  boxes. 

^  There  are  many  interesting  features  in 
connection  with  this  box,  but  the  limited 
space  at  our  disposal  does  not  permit  of  a 
detailed  explanation.    To  those  interested, 
however,  we  will  be  glad  to  send  photo- 
graphs and  full  descriptive  matter 
on  application  to  our  nearest 
branch  house. 

Norther/1  Efectr/c  Compofiy 

LIMITED 

MONTREAL     HALIFAX    TORONTO  WINNIPEG 
REGINA     CALGARY  VANCOUVER 


FIGURE  3 
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GRAPHIC  METERS 


Switchboard  Type  with  Cover  Open. 


Switchboard  Type  with  Cover 
and  Clock  Door  Open. 


METERS  OF  MERIT 

THE  ESTERLINE 


Alternating  and  Direct 
Current.  —  Portable  and 
Switchboard  Types— Am- 
meters, Voltmeters,  Watt- 
meters, Etc.— "The  Meter 
with  a  Record." 


Switchboard  Type  Wattmeter,  Cover  Closed. 

Write  our  nearest  house  for  Catalog  369. 

North(^r/t  Ekctric  Contpafty 


HALIFAX 

MONTREAL 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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Kalional 

Outlet  Boxes  and  Covers 

Sherardized  or  Enameled 


A  complete  line — A  box  for  every  purpose — A  purpose  for  every  box.  Stamped  from 
the  highest  grade  steel.  Designed  and  manufactured  under  the  direct  supervision  of 
the  foremost  expert  in  the  country.  Easy  knockouts,  riveted  cover  lugs  and  other 
distinctive  features. 

fV ntefor  complete  descriptive  catalogue. 

Kafional  Metal  Molding  6 

Manufacturers  of  O.^ 

CJeciricoJ   Conduits   &•  Fittings 
\  118  Fulton  Building.  PITTSBURGH.PA.. 

BOSTON  ATLANTA 

NEW  YORK  DENVER 

CHICAGO  DETROIT 
SAN  FRANCISCO 


BUFFALO 
PORTLAND 
SEATTLE 
LOS  ANGELES 


J-1 


First  quality  lighting  glass 

MOONSTONE 
and  LUMO 

First  because  of  high  effici- 
ency; ^r5/ because  of  Canadian 
manufacture ;  first  because  of 
a  proven  record  for  satisfac- 
tion. 

Send  for  Our  Catalogues  and  Prices 


Jefferson  Class  ©mpany  Ipted 

Head  Office  and  Factory:  TORONTO 

MONTREAL-Royal  Trust  Bldg.,  L.V.  Webber,  Manager.    WINNIPEG-592  Netre  Dame  Ave.,  A.  E.  E.Iing,  Agent 


VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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Backed  by  Twenty -Five  Years' 
Successful  Experience 

What  better  guarantee  than  this  could  you  ask  on  the  hghtning  arresters  you  buy? 
What  can  convey  better  than  this  simple  statement  the  merit  that  is  back  of  such  an 
article? 

Backed  by  twenty-five  years'  successful  experience — just  consider  what  this  means! 

Garton-Daniels  Lightning  Arresters 

were  first  made  and  sold  in  1892;  they  were  built  on  the  idea  that  a  successful  lightning- 
arrester  must  combine  small  air  gap  distance,  a  low  series  resistance,  and  a  positive 
means  for  cutting  off  the  flow  of  dynamic  current  following  the  lightning  discharge  to 
ground.   And  they  proved  conclusively  that  they  were  built  along  lines  that  are  right. 

In  1917  Garton-Daniels  Lightning  Arresters  are  built  along  these  same  lines;  their 
design  has,  of  course,  been  changed  from  time  to  time,  but  the  same  fundamental  idea 
is  there ;  it  is  there  in  its  entirety ;  it  is  there  because  it  is  right  and  because  it  has  been 
proven  right. 

Sterling  merit  must  underlie  an  article  that  has  stood  unchanged  through  all  these 
years ;  to  merit  must  be  attributed  the  ever-growing  demand. 

Men  buy  Garton-Daniels  Lightning  Arresters  to  get  complete  lightning  protection ; 
they  have  boug-ht  them  for  25  years  for  this  purpose  alone;  they  will  continue  to  buy 
them  simply  because  they  are  the  only  ligiitning  arresters  combining  the  three  necessary 
features  for  giving  it  to  them. 

With  25  years'  successful  service  behind  them,  with  nearly  half  a  million  in  opera- 
tion in  all  parts  of  the  world,  with  every  arrester  sold  under  the  most  positive  of  guar- 
antees— can  you  have  the  least  doubt  as  to  their  efficiency  and  merit? 

Why  debate  further  on  this  important  matter?  You  can  get  Garton-Daniels  Light- 
ning Arresters  either  from  us  or  from  Jobbers  generally  throughout  the  United  States 
and  Canada. 

Electric  Service  Supplies  Co.  Lyman  Tube  &  Supply  Co.,  Ltd. 

Manufacturers  Canadian  Distributors 

PHILADELPHIA    NEW  YORK     CHICAGO  MONTREAL  TORONTO 

17th  and  Cambria  Sts.    50  Church  St.    Monadnock  BIdg.  323  St.  James  St.  33  Melinda  St. 
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YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.    Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 
UNltY  BUILDING  -  -  MONTREAL 


SUNDH   PRESSURE  REGULATORS 


For  use  in  starting  A.  C.  and  small  D.  C. 
Motors. 

Specially  designed  for  installations  where 
they  can  be  thrown  across  the  line  without 
the  use  of  starting"  resistance.  Compact  and 
reliable  and  will  not  get  out  of  order. 

When  the  amperes  taken  by  motor  exceed 
the  lo  amp.  capacity  of  the  magnet  switch,  a 
switch  of  large  capacity  is  added,  the  magnet 
switch  acting  as  a  relay. 

We  manufacture  a  complete  line  of  con- 
trolling devices,  such  as  Motor  Starters,  Pres- 
sure Regulators,  Tank  and  Sump  Switches, 
Panels,  etc. 

Send  for  Catalogue. 


Sundh  Electric  Company 


New  York,  U.S.A. 
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9^TW0-WAY 


Get  this 
card  work- 
ing for  you 


It  is  a  handsome  card  that  tells  the  story  of  the 
Benjamin  "Two-Way"  Plug. 

Produced  in  seven  colors. 

Stands  245/^  inches  high. 

Side  panels  illustrate  the  uses  of  the  Plug. 

Centre  panel  shows  what  the  "Two- Way"  Plug 
is  like. 

Then  there  is  space  for  ten  packages. 

Its  novelty  attracts  the  customer. 

Catches  the  eye  of  everybody. 

It  "SELLS"  Benjamin  "Two-Way"  Plugs. 

FURTHER  PARTICULARS  ON  REQUEST 

Benjamin  Electric  Mfg.  Co. 

of  Canada,  Limited 

11-17  Charlotte  St.       -       Toronto,  Ont. 
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Luminous  Specialty  Company  

Masco  Company  

Majestic  Electric  Company   43 

McGill  Manufacturing  Company  .... 

McKinnon  Chain  Company   

Mitchell,  Chas.  H.  &  Percival  H.  : .  .  50 
Moloney  Electric  Co.  of  Canada  .  .  16-49 


National  Electric  Heating  Company. 

National  Metal  Molding  Company  . .  4 

Northern  Aluminum^  Company   47 

Northern  Electric  Company   2-3 

Ohio  Brass  Company   

Packard  Electric  Company   i 

Petrie,  H.  W   44 

Phillips  Electrical  Works,  Eugene  F.  41 

Pratt  &  Whitney   '51 

Pringle,  R.  E.  T  

Redmanol  Chemical  Products  Co   49 

Ridout  &  Maybee    44 

Robertson  Limited,  J.  M.   50 

Robbins  &  Myers  Company   19 

Ross  &  Co.,  R.  A.    50 

Sammett,  M.  A   50 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan    1 

South  Bend  Current  Control  Co.  . .  . 

Spielmann  Agencies  Regd  

Spray  Engineering  Company   20 

Standard  Underground  Cable  Com- 
pany of  Canada   53 

Standard  Wiring   57, 

Starr.  Son  &  Co.,  John   

Sundh  Electric  Company    6 

Steel  Company  of  Canada    15. 

Tallman  Brass  and  Metal  Company  18 

Thompson,  Clarence    50 

Thompson,  Fred  &  Co  ,   60 

ThompsourLevering  Company   48 

Thordarson  Manufacturing  Company  47 

Toronto  and  Hamilton  Electric  Co...  47. 
Tubular  Woven  Fabric  Company  ... 

Vickers  Limited   


Wagner  Electric  Manufacturing  Co. 
Weston  Electrical  Instrument  Co,  .  , , 
White  Electrical  Company,  T,  C.  .,. 


Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

803  Unity  Bldg.  MONTREAL      3402  Osier  Ave..  Shaunessy  Heights,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  line  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  1 2"  and  1  6"  sizes, —  every  fan  is 

ready  for  service  with  1 0  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 
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WIREMOLD 


*'The  Molding  Made  Like  A  Conduit" 


Costs  Less  to  Install 

Because  of  its  simple,  kinkless  assembly, 
Wiremold  costs  less  to  install  than  any 
other  surface  wiring  material  save  cleats  or 
knobs.  Then  too,  Wiremold  costs  but  little 
more  to  buy  than  good  hardwood  molding. 


Note  How  Easy  It  Is  To  Install 


Figr.  1. 


Fig.  2. 


m 


Fig.  3. 


To  put  up  "Wiremold"  just  shove  a  coupling  into  the  grooves  of  the  capping,  and  screw  it  to  the  wall 
wnth  a  No.  8  flat  head  wood  screw  as  indicated  in  Fig.  1  above.  Start  the  grooves  in  the  next  length  over 
the  edges  of  the  coupling  as  in  Fig.  2.  And  close  up  as  in  Fig.  3.  Certainly  nothing  could  be  more 
simple.    And  the  beautiful  part  of  this  simplicity  is  that  it  applies  to  all  fittings. 

We  make  a  very  simple  clip  to  support  Wiremold  in  the  middle  of  the  length.  You  will  find  it 
listed  in  our  pocket  catalogue. 


Our  Wiremold  Pocket  Catalogue  fully 
explains  assembly  and,  of  course, 
gives  prices.   Write  for  it  today. 


Conduits  Company  Limited.  Toronto 

Sole  Agents  for  Canada 


1 
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Electrical  Home  Needs 

Here  are  a  few  more  electrical  appliances  for  the 
home  particularly  serviceable  at  this  season  of  the 
year.  Dealers  will  be  furnished  with  similar  elec- 
tros, suitable  for  newspaper  advertising,  one  or  two 
columns  wide,  with  appropriate  reading  matter,  free 
of  charge. 


UNIVERSAL 

ELECTRIC 


WITH 


CURLING  IRON 

m 

HAIcSDRYER 


The  "Universal"  Toaster  is  scientifically  construct- 
ed, highly  finished  in  nickel,  and  sold  complete  with 
cord,  plug,  and  connector. 


The  "Universal"  Curling  Iron  supplies  the  proper 
heat,  without  scorching  the  hair,  for  any  time  desired, 
at  a  trifling  cost,  and  the  Dryer  dries  the  hair  quickly 
and  thoroughly.  . 


The  "Universal"  Range  can  be  attached  to  any 
lamp  socket,  and  will  fry,  boil,  steam,  stew,  roast,  or 
l)ake  the  same  as  a  coal  range.  Complete  with  utensils 
as  shown. 


The  "Kitchener"  Iron  smooths  the  way  on  ironing 
day.  It  has  been  thoroughly  tested  under  every  condi- 
tion, and  carries  our  guarantee  for  five  years  from  date 
of  sale. 


Offices — Toionto,  Halifax,  Montreal,  Ottawa.  Cobalt,  South  Porcupine,  London,  VVinnipcR,  Calgary,  Nelson,  Edmonton  and  Vancouver, 


m 
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WARNING 


We  hereby  announce  that  we  have  secured  exclusive 
manufacturing  and  selHng  rights  under  the  following  United 
States  Letters  Patent  issued  to  Edson  O.  Sessions:  No. 
1,213,960  dated  January  30,  1917;  No.  1,221,611  dated  April 
3,  1917  and  No.  1,228,142  dated  May  29,  1917,  for 

LOCKING  SWITCHES 

and 

HIGH  TENSION  INSULATOR  SUPPORTS 

These  patents  afford  us  exclusive  manufacturing  rights  on 
the  constructions  claimed  therein  and  equivalents  thereof.  Any 
one,  either  person,  firm,  or  corporation,  who  manufactures, 
sells  or  uses,  without  our  permission  and  consent,  the  said 
constructions  or  their  equivalents,  or  any  of  them,  is  an  in- 
fringer upon  our  rights. 

INFRINGERS  WILL  BE  PROSECUTED 


General  Devices  &  FUflngs  Co. 

817  W.  Washington  Blvd. 
CHICAGO,  ILL.  U.  S.  A. 


General  Devices  &  Fittings  Co.  are  manufacturers  of  disconnect  type  switches,  with  and 
without  locks,  for  any  amperage  or  voltage  or  number  of  bars,  either  front  or  back  connected  or 
in  combinations. 

Also  single,  double  and  combination  bus  supports  of  every  description  for  any  service,  any 
voltage,  any  type  or  kind  of  conductor,  and  for  mounting  on  flat  surface,  single  or  double  pipe 
frame,  or  combinations  of  these. 

We  carry  the  largest  and  most  complete  stock  of  corrugated  porcelain  in  the  country,  and  also 
stock  our  own  design  of  floor  and  wall  bushings  for  tubular  ( r  rectangular  conductors,  and  for  all 
voltages. 

We  guarantee  that  our  switches  have  the  lowest  attainable  millivolt  drop  across  same  and  our 
porcelain  the  lowest  energy  loss,  consistent  with  great  mechanical  strength. 


Canadian  Agents,  A.  H.  Winter  Joyner,  Ltd.,  Toronto  and  Montreal 
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Made  in  Canada 


Meters 


The  Packard  Electric  Co./ Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Ofifice,  N.  W.  Office  and  Warerooms, 

Traders  Bank  Bldg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 
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New  Type  Poly-Phase  Meter 


iiiiiiiiiiiiiii 


This  C.&H.  Poly- 
Phase  is  specially  de- 
signed for  and  used  on 
the  lines  of  the  Hydro 
Electric  Power  Com- 
mission of  Ontario. 

It  has  a  double  ter- 
minal block  which  is 
designed  to  give  heavy 
overload  protection. 

The  inside  of  the 
meter  is  designed  with 
plenty  of  room  for  the 
connections  —  quite  a 
point!  —  in  lightning 
storms  and  surge  con- 
ditions. 

All  three  line  wires 
are  carried  direct 
through  the  meter 
from  left  to  right. 

Is  not  this  what 
you  have  been  looking 
for  ?  Write  us  for 
prices  and  literature 
today. 


Chamberlain  &  Hookham 

Meter  Co.,  Limited 

24J  College  Street,  TORONTO,  Ont.  61  Albert  Street,  WINNIPEG,  Man 
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The 
Design  of 

CROCKER-WHEELER 

Induction  Motors 


includes 


Heavy  Shafts 


Large'Journals 


Ideal  End  Ring  Construction 


High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 
with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER- WHEELER 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


CO 


Head  Office  and  Works 
ST.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 

Porcelain  Insulators 
Power  Line  and  Railway  Hardware 

LET  US  QUOTE  ON  YOUR  REQUIREMENTS 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


V/  ^  


rERRANTI 


 s 


Moving  Iron  Ammeters 


==•  Switchboard  Type 

Moving  Iron  Ammeters  and  Voltmeters,  for 
A.G.  or  D.G.  use,  Back  connected,  8  inch 
projecting  pattern,  protected  dial.  Delivery 
of  these  reliable  instruments  can  be  had 
from  Toronto  stock  in  various  ranges  of 
scales  up  to  600  Amperes,  and  up  to  600 
Volts,  and  are  made  for  use  without  in- 
strument transformers. 


AMPERES 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherbournc  St. 


MONTREAL 

704  Unity  Building 


WINNIPEG 

Farmers'  Advocate  BIdg. 


^  ^X/  


FERRANTI"^ 


 SN^- 
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Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 

submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
,  search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company.  , 

The  Cutter  Company 

Traders  Bank  Building, 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 

New  York,  50  Church  St. 
Petroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone 
lildg. 

Chicago,   Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
Los  Angeles     San  Francisco 
Portland,  Ore. 


Transformers 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
neers, we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


Our  New 

Supplementary 
Catalogue 

is  ready 
for 

distribution 


I 


Have  you 
received  your 
copy? 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Buildine. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 
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^^I  Chose  This  Machine  Because  It 
Has  a  Robbins  &  Myers  Motor'' 


Purchasers  of  electric-driven  machines  for  house- 
hold,  office  and  store  services,  have  learned  that 
they  can    always    be  sure  of  high   grade  service 
from  machines  which  are  equipped 
with  Robbins  and  Myers  Motors. 
Years  of  persistent  advertising  in 
the  leading    magazines  h-as  made 
the  public  familiar  with  Robbins 
and  Myers  Quality. 

And  this  advertising  has  made 
known  too,  the  fact  that  the  manu- 
facturer who  supplies  Robbins  and 
Myers  Motors  on  his  machines  is 
the  kind  who  is  building  his  pro- 
duct on  a  quality  basis  through- 
out. 

R.  &  M.  Motors  put  every 
machine  on  which  they  are  used 
in  the  nationally  advertised  class, 
whether  or  not  machines  themselves 
are  advertised  extensively. 


It  pays  the  dealer  to  carry  electric  washers,  vacuum  cleaners  and  other  machines 
which  are  equipped  with  Robbins  and  Myers  Motors.  He  can  rest  assured  that  they  will 
give  his  customers  reliable  service,  and  that  they  will  sell  easily,  for  his  customers  know 
R.  &  M.  Quality. 


Robbins  &  Myers  Motors  are  standard  equipment  on  hundreds  of  different 
types  of  electric-driven  devices.  Whatever  the  demand  may  be,  the  dealer  can 
supply  R  &  M  Motor  equipped  machines  to  meet  it. 


The  Robbins  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia     Boston     Cincinnati     Cleveland     Chicago     Buffalo     St.  Louis     San  Francisco 


The  Century  Electric  Co. 
Montreal 


Costello  &  Crowe 
Ottawa 


CANADIAN  DISTRIBUTORS 

Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
St.  John 


La  Cie  Codere  &  Fils,  Inc.  Mechanics  Supply  Co.,  Ltd.  Great  West  Electric  Co., 

Sherbrooke  Quebec  Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 

Rogers  Electric  Co.,  Ltd. 
Toronto 


l\obbm$  &  M^ers  Motors 
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Spray  Cooling  Equipment 


The  illustration  shows 
"SPRACO"  cooling  pond  in 
the  plant  of  the  Canadian 
Government  Railways  at  Monc- 
ton,  N.B. 

For  the  cooling  of  water  for 
any  purpose,  the  Spray  method 
is  the  most  economical  to  install 
and  operate. 

Plants  operating  condensers, 
cold  storage,  refrigeration  and  ice 
making  plants  find  "SPRACO" 
cooling  ponds  the  most  efficient 
method  of  cooling  the  water 


OUR   ENGINEERS    ARE    AT   YOUR  SERVICE 


Spray  Engineerinil  Co.,  93  Federal  Street,  BOSTON 


Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


Red  Copper  Tube  Entirely  Welded  its  Full  Length 

By  the 

Oxy-Acetylene  Process 

Being  only  one  instance  where  it  has  saved 
money  and  improved  the  product.  It  is  indis- 
pensable in  every  branch  of  the  Metal  Indus- 
try. An  Oxy-Acetylene  Welding  Equipment 
saves  many  times  its  cost  during  a  year. 

You  Need  it  in  Your  Industry 

We  are  the  Pioneers  of  the  Oxy-Acetylene 
Welding  and  Cutting  Process,  and  have  a  staff 
of  experts,  with  three  Factories  iuvCanada,  to 
ensure  Service  to  you.  We  can  tell  you  how 
to  save  money  and  reduce  costs  of  Production. 

Write  to-day  while  you  think  of  it, 
asking  for  particulars. 

L'AIR  LIQUIDE  SOCIETY 

Manufacturers  in  Canada  of  Oxygen  by  the  "Claude"  Process, 
PUREST  AND  BEST;  and  dissolved  Acetylene— all  Supplies 
necessary  for  Oxy-Acetylene  Welding  and  Cutting. 

TORONTO  :  MONTREAL  :  WINNIPEG  : 

16  Boler.  cor.  1st  Ave.  and  Ernest.  1297  Pine. 
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Power  without  Authority  ,. 

One  of  the  most  useful  activities  of  the  Advisory  Council 
on  Industrial  Research  has  been  the  investigation  that  has 
been  going  on  for  some  months  on  the  possibility  of  utiliz- 
ing the  immense  lignite  deposits  of  central  western  Canada 
for  heat  and  power  purposes  in  place  of  imported  coal.  It 
appears,  however,  that  the  Dominion  Government  is  loath 
to  act  upon  the  recommendation  of  the  Council  where  it 
involves  the  expenditure  of  any  considerable  sums  of  money. 
For  example,  in  a  recent  address  before  the  Canadian  Manu- 
facturers' Association  in  Winnipeg,  H.  N.  Ruttan,  one  of 
the  members  of  the  Advisory  Council,  first  raised  the  hopes 
of  his  hearers  by  announcing  that  lignite  in  the  form  of 
briquettes  could  now  be  marketed  at  two-thirds  the  cost 
of  the  heat  equivalent  in  hard  coal,  only  to  add  that  the 
government  was  not  prepared  to  spend  the  comparatively 
small  sum  of  $400,000  in  establishing  a  plant  which  would 
have  a  capacity  of  200  tons  a  day.  Fortunately  the  manu- 
facturers placed  a  different  value  on  expediency  and  offered 
to  raise  the  sum  required  within  twenty-four  hours,  if  it 
were  not  forthcoming  elsewhere. 

This  incident  illustrates  at  the  same  time  the  potentiality 
and  the  impotence  of  such  a  body  as  the  Advisory  Council. 
Recommendations  are  quite  useless  unless  they  are  acted 
upon,  and,  surely,  at  a  time  like  the  present,  when  the  coal 
problem  is  one  of  our  biggest  and  most  urgent,  the  govern- 
ment need  not  delay  over  the  expenditure  of  less  than  half 
a  million  dollars.     Expediency   demands   that   the  decision 


to  withhold  this  sum  be  reconsidered  and  plans  prepared  for 
establishing  a  plant  without  a  moment's  delay. 

In  this  same  connection  it  is  reassuring  to  note  the 
action  being  taken  in  one  of  our  sister  colonies,  Australia, 
where  favorable  reports  have  also  been  made  on  the  utiliza- 
tion of  lignite  for  power  purposes.  The  following  is  from 
a  recent  issue  of  the  United  States  Commerce  Reports: 

The  Institute  of  Victorian  Industries  has  approved  the 
utilization  of  lignite  as  a  source  of  power.  In  its  report 
favoring  the  project  the  institute's  brown-coal  sectional  com- 
mittee presented  the  following  data  and  recommendations: 

Brown-coal  uses. — (l)  To  supply  electrical  power  to  Mel- 
bourne and  other  parts  of  the  State;  (2)  briquet  making  for 
household  and  other  requirements;  (3)  producer  gas;  town 
gas;  tar  and  its  derivatives,  ammonia,  and  coke. 

Power  production. — The  Melbourne  city  council  and  Mel- 
bourne Electric  Supply  Company  can  at  present  supply  a 
maximum  of  28,000  horse  power.  Requirement  in  1925,  esti- 
mated from  normal  increase,  120,000  horse  power.  This  esti- 
mate is  for  Melbourne  alone,  and  does -not  allow  for  new  in- 
dtistries  made  possible  by  cheap  power.  Electrolytic  treat- 
ment of  zinc  concentrates  may  absorb  200,000  horse  power. 

Costs. — Newcastle  slack  coal  costs  20s.  ($4.85)  per  ton. 
Estimated  cost  of  Morwell  coal,  2s.  3d.  ($0.55)  per  ton  at 
mine.  Morwell  coal,  with  40  per  cent,  moisture,  has  0.416 
the  heat  value  of  Newcastle  coal.  Electrical  energy  pro- 
duced at  Morwell  by  5s.  5d.  ($1.30)  worth  of  brown  coal 
equals  amount  produced  in  Melbourne  from  20s.  ($4.80) 
worth  of  Newcastle  coal  and  can  be  transmitted  to  town  at 
about  half  the  fuel  cost  of  the  latter.  Victoria  pays  10s. 
($2.40)  more  per  ton  for  black  coal  than  New  South  Wales. 
The  electrical  power  scheme  will  remove  this  handicap. 

Briqueting. — Morwell  briquets  need  no  binder  and  can 
be  produced  for  lis.  to  13s.  ($2.70  to  $3.15)  per  ton.  They 
can  be  sold  to  householders  in  Melbourne  and  suburbs  at 
about  24s.  ($5.85)  per  ton,  as  against  24s.  6d.  ($5.95)  for 
wood,  32s.  6d.  ($7.90)  for  coke,  and  35s.  ($8.50)  for  black 
coal.  Estimated  cost  of  single-press  plant,  £15,000  to  £20,- 
000  (roughly  $75,000  to  $100,000). 

Recommendations. — Recommended  that  immediate  State 
action  be  taken  (1)  to  confirm  estimates  in  regard  to  public 
power  requirements  and  the  best  means  of  satisfying  these; 

(2)  'to  decide  what  authority  shall  do  the  work  and  when; 

(3)  to  obtain  estimates  of  the  cost  of  (a)  50,000  kilowatt 
plant  at  Morwell  and  of  similar  plant  at  Altona,  with  trans- 
mission line,  etc.,  in  each  case;  (b)  opening  up  and  equipping 
a  quarry  at  Morwell  to  supply  a  50,000-kilowatt  plant  and 
120  tons  of  briquets  a  day;  (c)  briqueting  plant,  one  press, 
capacity  60  tons  daily;  (4)  that  two  experts  should  be  sent 
abroad  immediately  to  investigate  latest  power-plant  prac- 
tice and  equipment  necessary  to  secure  full  utilization  of 
our  vast  brown-coal  resources. 


Dependance  on  Electric  Power 

Mr.  H.  E.  Howe,  of  Arthur  D.  Little,  Ltd.,  was.  the 
speaker  at  the  Montreal  electrical  luncheon  on  June  13 — the 
last  of  the  season.  His  suljject  was  "The  Relation  of  Electri- 
cal Products  to  Other  Industries."  After  commenting  on 
the  dependence  of  industries  upon  each  other,  Mr.  Howe 
dealt  with  the  relation  of  electrical  products  to  food,  cloth- 
ing, general  manufactures,  transportation,  construction,  com- 
munication, and  farming.  As  to  food,  they  all  knew  the  ad- 
vantages of  the  electric  oven,  although  he  believed  that  the 
cost  would  have  to  be  reduced  before  these  appliances  came 
into  more  general  use.  The  hydrogenation  of  oils  had  been 
the  means  of  rendering  many  oils  suitable  for  different  grades 
of  soap,  while  there  was  also  a  long  list  of  fats  which  had 
been  turned  to  greater  account  owing  to  the  emploj-ment  of 
processes  .connected  with  electricity.  The  combination  of 
electricity  and  chemistry  in  the  production  of  chlorine  had 
been  of  immense  benefit  in  the  bleaching  of  clothes,  and  the 
wide  use  of  artificial  silks  depended  upon  a  product  of  the 
electric  furnace.  '  ^ 

Under  the  heading  of  manufactures,  Mr.  Howe  referred 
to  electrodes  manufactured  from  artificial  graphite,  artificial 
abrasives  supplied  from  electric  furnaces,  the  cheapening  and 
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production  of  phosphorous,  the  production  of  aluminium  due 
to  cheap  power,  chlorine  in  relation  to  dyes,  tool  steels  which 
could  not  be  produced  so  extensively  without  electric  fur- 
naces, and  so  on  through  a  long  list  of  commodities. 

With  regard  to  transportation,  he  enumerated  the  advan- 
tages resulting  from  the  application  of  electricity  to  .railways, 
tramways,  ferry  boats,  etc.,  incidentally  touching  on  the 
question  of  regenerating  braking.  The  field  of  construction 
ofifered  a  great  opportunity  for  electrical  appliances,  such  as 
hoists;  and,  as  to  communication,  they  all  appreciated  how 
much  the  world  was  dependent  upon  telegraphs,  telephones, 
wireless,  etc.  Mr.  Howe  concluded  with  a  brief  history  of 
the  fixation  of  atmospheric  nitrogen,  and  said  there  was  every 
reason  to  believe  that  we  should  eventually  be  independent 
of  nitrates  for  agricultural  purposes. 

At  the  conclusion  of  the  address  Mr.  Chennell,  the  secre- 
tary, presented  a  report  on  the  past  season's  luncheons, 
which  have  been  very  successful  from  the  attendance  point  of 
view  and  also  as  regards  the  excellent  character  and  variety 
of  the  papers  read.  The  average  attendance  increased  from 
48  in  the  1916  season  to  63  in  1917.  Visitors  from  all  parts  of 
Canada,  also  from  over  the  line,  had  attended  in  considerable 
numbers,  and  the  example  of  Montreal  in  instituting  the 
luncheons  had  been  followed  by  Toronto.  The  sum  of  $121 
had  been  collected  for  the  Patriotic  Fund. 

On  the  motion  of  Mr.  E.  N.  Hyde,  seconded  by  C.  Thom- 
son, it  was  decided  to  ask  the  committee  to  consider  the  ques- 
tion of  forming  a  permanent  organization  and  to  report  in 
October. 

Votes  of  thanks  were  passed  to  Mr.  W.  H.  Winter,  the 
chairman;  Mr.  P.  T.  Davies,  the  chairman  of  the  papers  sub- 
committee, and  to  Mr.  Chennell. 


Electric  Farming  in  Fraser  Valley 

The  farmers  and  ranchers  of  the  famous  Fraser  Valley 
are  probably  as  up  to  date  in  their  methods  as  any  of  their 
class  in  the  older  settled  districts  of  Canada,  not  excepting 
those  in  Niagara  Peninsula,  whose  lands  abut  on  the  hydro- 
electric power  lines,  and  who  are  thereby  enabled  to  apply 
the  Jovian  maxim,  "Do  it  electrically,"  when  carrying  out 
most  of  their  farming  operations.  Quite  recently  a  number 
of  ranchers  to  the  south  of  Chilliwack  clubbed  together  and 
raised  $5,000  for  the  construction  of  a  power  line  from  the 
town's  electric  plant  to  their  premises,  over  two  and  a  half 
miles  of  wire  being  strung,  the  idea  being  to  use  electric 
power  generated  by  the  British  Columbia  Electric  Railway 
for  a  variety  of  purposes  hitherto  dependent  on  man-power. 
Th«  total  investment  represented  in  line  construction,  power 
installation,  and  motors  was  in  excess  of  $.5,000.  The  step 
taken  may  be  attributed  to  the  good  work  of  Chief  Electrician 
Porter,  of  the  B.  C.  E.  R.  Company,  Vancouver,  who  for  the 
past  couple  of  years  has  been  demonstrating  how  the  farm- 
ers of  the.  Fraser  Valley  might  lessen  the  hard  work  of  hus- 
bandry by  taking  advantage  of  the  company's  far-flung  elec- 
tric system.  Many  at  points  closer  to  Vancouver  have  already 
done  so,  and  now  the  farmers  of  Chilliwack  district,  eighty 
miles  away,  are  coming  into  line. 


Electric  Company's  Large  Subscriptions 

"Liberty  Loan  Day"  at  the  various  plants  of  the  General 
Electric  Company  resulted  in  the  sale  of  nearly  $3,000,000 
worth  of  liberty  bonds.  The  Schenectady  works,  with  22,000 
employees,  the  largest  plant  and  the  company  main  office, 
leads  with  the  surprising  total  of  $1,053,700.  The  Lynn,  Mass., 
plant  is  second,  with  $577,450.  The  totals  for  the  company's 
various  plants  at  4  p.m.,  June  12,  are  as  follows: 
Schenectady  works,  including  gen.  offices  13,223  $1,055,700 
Lynn  works    8,598  -r.77.-l.50 


Pittsfield  works  

  4,0i37 

382,550 

Erie  works  

  2,445 

176,900 

Edison  Lamp  Works  

  3,175 

311,900 

  2,125 

151,550 

  -802 

57,550 

National  Lamp  Works   

  3,910 

253,600 

District  sales  offices  

  1,685 

208,350 

40,000 

$2,955,550 

The  company  had  feviously  announced  the  purchase  of 
$5,000,000  of  the  liberty  loan  bonds,  and  that  it  would  buy 
bonds  to  any  amount  its  employees  would  subscribe  and  allow 
them  to  pay  for  them  on  a  liberal  installment  plant.  A  large 
number  took  advantage  of  this  plan  to  buy  bonds.  In  a  num- 
ber of  departments  every  employee  subscribed  for  a  bond. 
The  sale  among  workmen  of  foreign  extraction  was  truly 
astonishing,  particularly  among  the  Italian  and  Polish  em- 
ployees. 


The  Value  of  Electricity  Supply  in  War  Time 

It  is  safe  to  say  that  there  is  to-day  no  class  of  industry, 
no  kind  of  manufacturing  enterprise,  which  is  not  dependent 
upon  electric  central  stations  for  power  or  light,  or  both. 
Within  the  last  two  years  the  expansion  of  factories  and 
mills  engaged  in  the  production  of  munitions  for  war  and 
the  various  materials  used  for  their  manufacture  has  resulted 
in  greatly  increased  use  of  central  station  electric  power. 

Light  for  our  streets  and  homes  provides  the  most  effec- 
tive protection  and  security  against  all  forms  of  disorder  and 
crime  which  the  unsettled  conditions  may  encourage. 

In  order  to  maintain  our  service  with  undiminished  effec- 
tiveness it  is,  of  course,  necessary  that  the  public  utilities 
should  retain  at  least  the  greater  part  of  their  forces  of 
skilled  men,  and  prompt  measures  must  be  taken  to  offset 
the  effect  of  enlistment  and  the  application  of  the  selective 
draft  in  decimating  our  organizations.  '  We  must  find  ways 
and  means  of  holding  the  bulk  of  our  men  in  their  present 
jobs  without  discouraging  enlistment  or  in  any  way  embar- 
rassing the  government  in  raising  the  required  military 
forces. 

It  is  most  desira,ble  for  us  also  to  consider  what  position 
we  are  to  take  in  contributing  toward  the  support  of  those 
dependent  upon  our  employees  who  enlist  or  who  are  draft- 
ed. Undoubtedly  our  inclination  is  to  be  liberal  in  our  con- 
tributions, but,  on  the  other  hand,  the  limitations  of  our  finan- 
cial resources,  particularly  in  view  of  the  great  increase  in 
the  cost  of  fuel  and  supplies  and  the  possibility  of  curtailed 
earnings,  must  warn  us  to  pause  before  taking  precipitate 
action  which  we  may  afterward  be  forced  to  modify. 

One  of  the  most  serious  problems  which  confront  us  is 
the  scarcity  of  fuel,  or  the  means  to  assure  its  delivery  in 
such  regular  quantities  as  our  requirements  demand.  Some 
prompt  and  well-organized  action  must  be  taken  to  bring 
before  the  proper  government  authorities  the  extreme  urg- 
ency of  the  adoption  of  measures  to  put  public  utilities  in  a 
preferred  class  for  fuel  supply. 

Without  doubt  our  central  station  companies  will  b 
called  upon  for  increased  service  for  many  industrial  pur 
poses  in  connection  with  government  contracts  for  munitions 
and  supplies,  and  this  possibly  without  a  proportionately 
diminished  demand  for  the  usual  commercial  and  domestic 
service.  With  the  slow  deliveries  of  equipment  and  appar- 
^atus  for  extensions,  and  the  possibility  that  available  supplies 
may  be  commandeered  by  the  government,  we  are  faced  with 
the  possibility  of  increased  demand  upon  our  output  beyond 
our  capacities  to  supply. — Retiring  President  Wagner  at  N.E. 
L.A.  convention. 
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Meeting  of  Electrical  Council  of  Underwriters' 
Laboratories 

A  business  meeting  of  the  newly  organized  electrical 
council  of  the  Underwriters'  Laboratories  was  held  at  the 
testing  station,  Chicago,  on  Wednesday  and  Thursday,  May 
23  and  34.  Among  the  m.embers  present  were  Mr.  H.  F. 
Strickland,  chief  inspector  Hydro-electric  Power  Commis- 
sion of  Ontario,  and  Mr.  F.  A.  Cambridge,  city  electrician, 
Winnipeg.  The  meeting  was  of  special  interest  in  that 
it  was  the  first  business  session  of  the  council.  A  lively 
interest  was  manifested  in  the  scope  of  the  council's  work 
and  the  method  of  procedure.  A  considerable  volume  of 
routine  business  was  disposed  of,  among  others  being  an 
extension  to  the  existing  standards  on  metal  moulding,  so 
as  to  include  surface  metal  raceways  in  one  piece  design 
for  use  on  two-wire  circuits  not  exceeding  1330  watts  capa- 
city; under  this  extension  the  new  surface  wiring  raceway 
known  by  the  trade  name  of  "Wiremold,"  was  listed  standard. 

Staff  engineers  were  ordered  to  undertake  an  investiga- 
tion on  the  subject  of  fuses  and  report  to  the  council  at  a 
future  meeting  regarding  possible  specifications,  method  of 
testing,  supervision  and  field  of  follow-up  of  the  details  of 
design,  construction  and  performance  under  test  of  refill- 
able  fuses. 

A  resolution  was  adopted  asking  the  attention  of  manu- 
facturers to  the  desirability  of  paying  more  attention  to 
accident  prevention  features  in  the  design  and.  construction 
of  their  various  appliances. 

The  newly  developed  standard  on  armored  cables  was 
formally  adopted  and  the  following  items  discussed  at  con- 
siderable length: — Construction  and  use  of  miniature  motion- 
picture  machines,  electrical  heaters  and  pressing  irons, 
ground  clamps,  bell-ringing  transformers  and  disconnecting 
plugs  or  receptacles  of  large  capacity  for  battery  circuits 
and  similar  uses. 


Prominent  United  States  Electrical  Men 
Doing  War  Work 

Some  months  ago  the  Committee  of  the  American  Gas 
Institute,  to  co-operate  with  the  Government  in  regard  to 
the  military  needs  of  the  Nation  and  the  Committee  of  the 
National  Electric  Light  Association  on  war  conditions,  at  a 
joint  conference  held  in  New  York  city,  decided  to  organize 
a  National  Committee  which  would  secure  to  the  United 
States  Government  the  most  effective  co-operation  in  the 
conduct  of  the  war  from  the  gas  and  electric  light  and  power 
industries.  The  National  Committee  on  Gas  and  Electric 
Service  was  thereupon  organized  with  a  membership  of  re- 
presentative men  from  these  two  industries  and  the  related 
natural  gas  industry,  and  includes  such  well-known  electrical 
names  as  Philip  P.  Barton,  vice-president,  Niagara  Falls 
Power  Company;  Alex  Dow,  president  Detroit  Edison  Com- 
pany; Charles  L.  Edgar,  president  Edison  Electric  Illuminat- 
ing Co.  of  Boston;  Samuel  Insull,  president  .Commonwealth 
Edison  Company;  D.  C.  Jackson,  Prof,  of  Electrical  Engi- 
neering, Massachusetts  Institute  of  Technology;  Joseph  B. 
McCall,  president  the  Philadelphia  Electric  Company;  and 
John  W.  Lieb,  vice-president  the  New  York  Edison  Com- 
pany (chairman  of  committee). 

This  committee  is  recognized  by  the  Advisory  Com- 
mission of  the  Council  of  National  Defense  as  one  of  its 
advisory  committees,  and  it  has  established  an  official  head- 
quarters in  the  Munsey  Building,  Washington,  D.C.,  where 
it  has  placed  itself  at  the  service  of  the  Government  for  any 
assistance  it  may  be  able  to  render  in  behalf  of  the  public 
utility  industries  it  represents.  It  is  prepared  to  act  as  a 
vehicle  of  communication  between  the  various  instrumentali- 


ties organized  by  the  Government  for  the  conduct  of  the 
war  and  the  gas  companies  producing  and  distributing  artifi- 
cial and  natural  gas  and  the  electric  light  and  power  com- 
panies furnishing  electric  service,  in  all  matters  relating  to 
the  National  Defense.  It  proposes  to  promptly  place  at  the 
disposal  of  the  Government  any  data  or  information  which 
it  may  require  as  to  the  facilities  in  men  or  service  which 
they  may  have  available,  ensure  the  continuous  operation 
of  their  plants  so  as  to  enable  the  munition  plants,  navy  yards 
and  manufacturing  establishments,  through  continuous  and 
uninterrupted  service,  to  maintain  their  maximum  output, 
and  it  will  endeavor  to  provide  the  Government  with  the 
necessary  quantity  of  the  essential  by-products  they  can 
make  available  for  the  production  of  high  explosives  and  of 
ammunition. 

The  Importance  of  Fuel 

One  of  the  most  essential  requirements  in  the  co-ordina- 
tion of  the  industrial  resources  of  the  country  for  the  suc- 
cessful conduct  of  the  war  is  to  provide  a  regular  and  ade- 
quate supply  of  fuel  to  the  important  utilities  engaged  in  en- 
terprises through  which  they  render  service  to  the  Govern- 
ment and  to  the  public.  To  facilitate  solving  the  many  prob- 
lems affecting  the  continuous  supply  of  fuel  to  operate  their 
plants,  the  National  Coal  Board  has  been  pleased  to  appoint 
Mr.  George  W.  Elliott,  Secretary  of  the  Committee,  to 
membership  on  the  Coal  Committee.  A  questionnaire  is  now 
being  prepared  which  will,  within  the  next  few  days,  be 
forwarded  to  every  gas  and  electric  light  and  power  com- 
pany in  the  country,  asking  them  to  send  a  statement  of 
the  various  kinds  and  quantities  of  fuel  each  uses  per  an- 
num for  its  various  purposes,  the  water  or  rail  connections 
over  which  they  are  received,  together  with  a  monthly  state- 
ment of  fuel  contracted  for,  received  and  consumed.  This 
will  enable  the  commitee  to  give  prompt  information  to  the 
authorities  of  fuel  shortage  in  any  particular  locality,  with 
the  transportation  lines  involved,  loading  and  unloading  de- 
lays, car  shortages,  routing  and  trans-shipment  difficulties, 
etc. 

The  committee  has  been  in  consultation  with  the  authori- 
ties on  matters  affecting  the  service  which  the  employees 
of  the  company  may  render  to  the  Government  in  regard  to 
various  questions  connected  with  selective  registration,  con- 
scription exemptions  and  provision  for  the  dependents  of 
employees  who  may  be  called  upon  to  render  military  ser- 
vice. The  furnishing  of  heat,  light  and  power  service  to  the 
troop  cantonments  for  the  mobilization  of  the  military  forces 
located  in  different  parts  of  the  country  is  now  being  con- 
sidered, and  information  is  being  collected  as  to  how  these 
agencies  may  be  made  available  to  the  camps  in  the  shortest 
possible  time  from  the  nearest  points  of  supply. 

It  is  believed  that  this  National  Committee  on  Gas  and 
Electric  Service  can  be  of  great  assistance  to  the  Govern- 
ment in  these  directions,  and  that  it  will  cover  a  broad  field 
of  useful  and  patriotic  service,  bringing  to  bear  on  the  suc- 
cessful conduct  of  the  war,  from  the  standpoint  of  efficient 
industrial  mobilization,  the  vast  resources  of  men  and  facili- 
ties which  the  utility  companies  of  the  country  have  at  their 
command,  and  through  which  they  are  now  efficiently  serv- 
ing the  public,  and  which  they  desire  to  make  available  to  the 
nation  to  the  greatest  practicable  extent. 


Churchill  River  and  Tributaries 

Churchill  River  flows  east  by  north  through  the  pro- 
vinces of  Saskatchewan  and  Manitoba  and  empties  into  Hud- 
son Bay.  For  the  last  three  or  four  hundred  miles  it  approxi- 
mately parallels  the  Nelson  River,  the  distance  apart  varying 
from  100  to  150  miles.  The  Churchill  has  a  length  of  approxi- 
mately 1,300  miles,  measured  from  the  source  of  its  longest 
tributary,  the  Beaver,  to  Hudson  Bay.    It  comprises  a  long 
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series  of  very  irregular  lakes,  connected  by  short  and  usuallj' 
rapid  reaches.  The  low  banks  are  thickly  wooded  with  spruce 
and  poplar.  Some  of  the  rapids  are  due  to  rocky  barriers, 
while  others  flow  over  boulders  and  between  banks  of  till, 
such  as  underlies  much  of  the  surrounding  country.  For  a 
considerable  part  of  its  course  the  river  appears  to  flow  near 
the  line  of  contact  of  the  Archaean  and  overlying  sedimentary 
rocks,  although  the  topographj^  is  modified  by  the  occurrence 
of  prominent  glacial  features. 

The  absence  of  a  valley,  even  where  the  channel  might 
be  eroded  easily,  and  the  presence  of  numerous  lakes  and 
rapids,  show  that  the  river  is  very  new,  geologically  speaking. 

The  low  water  flow  oi  the  Churchill  is  considerably  less 
than  that  of  the  Nelson.  The  Commission  of  Conservation 
report,  just  issued,  estimates  the  former  at  15,400  second  feet 
during  the  opeji  season  (May  to  November),  as  compared 
with  51,000  second  feet  for  the  Nelson.  The  flow  of  the 
Churchill  also  diminishes  much  more  rapidly  as  the  source  is 
approached.  This  is  on  account  of  the  nature  of  the  two 
rivers,  the  Nelson  being  fed  chiefly  from  Lake  Winnipeg,  a 
constant  reservoir,  whereas  the  Churchill  is  fed  by  numerous 
tributaries  along  its  course. 

The  water-powers  of  the  Churchill,  as  computed  by  the 
Commission  of  Conservation  report,  which  gives  the  avail- 
able theoretical  horse-power  (May  to  November),  vary  from 
a  maximum  of  38,000  horse-power  down.  In  the  Province  of 
Manitoba  there  are  ten  waterfalls  listed — Granville  Fall,  38,000 
h.p.,  with  a  25-ft.  fall;  at  Indian  Lake,  31,000  h.p.,  with  an  18- 
ft.  fall;  another  fall  with  29,000  h.p.,  another  with  23.000  h.p., 
another  with  21,000,  and  so  on.  The  total  for  these  ten  falls 
is  186,000  h.p. 

In  the  Province  of  Saskatchewan  28  water-powers  are 
listed  on  the  main  river.  These  vary  in  size  from  35,000  h.p., 
with  p5-ft.  fall.  Many  of  the  falls  are  mere  rapids,  and  are 
not  recommended  as  possible  power  developments.  The  total 
horse-power  available  on  this  river  in  the  Province  of  Sas- 
katchewan is  287,000. 

The  largest  tributary  of  the  Churchill,  which  has  an  esti- 
mated flow  (May  to  November)  of  somewhere  between  4,000 
and  5,000  second  feet,  is  the  Reindeer.  On  this  tributary  five 
rapids  are  listed  with  theoretical  horse-power  developments 
from  11,000  horse-power  down.  The  total  for  the  five  is 
32,400  horse-power. 

Other  tributaries  of  the  Churchill  have  water-powers 
varying  from  2,000  horse-power  down.  The  Rapid  River  at 
one  point  has  a  vertical  fall  of  30  feet,  which  could  be  raised 
to  50,  but  the  minimum  flow  is  only  260  second  feet.  On 
the  Beaver  River,  the  main  tributary  of  the  Churchill,  and 
which  rises  in  the  height  of  land  north  of  Edmonton,  in 
Alberta,  there  is  a  rapid  fall  of  27  feet  and  an  estimated  capa- 
city of  2,000  horse-power.  Altogether  the  theoretical  horse- 
power of  this  river  is  listed  at  516,600  horse-power. 


B.  C.  E.  R.  Strike  Settled 

On  June  13  the  street  railway  employees  of  the  British 
Columbia  Electric  Railway  Company  almost  unanimously 
voted  to  strike,  the  vote  taking  effect  immediately.  The 
cities  of  Vancouver,  North  Vancouver  and  New  Westminster 
were  involved  in  the  walk-out  of  some  700  employees.  The 
men  asked  for  an  all-round  increase  of  approximately  5 
cents  an  hour,  necessitated,  they  claimed,  by  the  general  in- 
crease in  the  coat  of  living.  This  demand  was  met  by  the 
company  offering  a  graduated  advance  of  from  5  to  15  per 
cent.,  coml)ined  with  a  bonus  proposition.  Under  this  ar- 
rangement, however,  the  bonus  would  in  some  cases  amoimt 
to  little  over  $1.00  a  month  and  was  considered  unsatisfac- 
tory to  the  men.  After  eight  days'  strike  the  company  has 
consented  to  agree  to  the  demand  of  the  employees  for  a 
war  bonus  of  $300,000  a  year  in  wages. 


The  unfair  competition  of  the  jitney  in  Vancouver  has 
been  one  of  the  reasons  why  the  company  has  been  unable 
to  be  more  liberal  in  the  matter  of  wages,  it  being  neces- 
sary to  maintain  the  same  efficient  service  while  suffering 
a  considerable  loss  in  revenue.  The  granting  of  this  $300,000 
a  year  bonus  is  made  on  the  distinct  understanding  that  the 
transportation  situation  will  be  looked  into  by  an  expert 
and  some  endeavor  made  to  improve  the  conditions  which 
have  so  seriously  affected  the  company's  earnings. 


Two  More  Units  at  Cedars 

With  a  gross  revenue  of  $6,783,839,  the  net  revenue  of  the 
Civic  Investment  and  Industrial  Company — operating  the 
Montreal  Light,  Heat,  and  Power  and  Cedars  Rapids  Manu- 
facturing and  Power  Companies — ^for  the  nine  months  to 
April  30  stands  at  $3,242,523,  allowing  for  $675,000  for  depre- 
ciation and  renewal  reserve.  With  regard  to  the  Cedars 
plant.  Sir  Herbert  Holt  states  that  the  "great  demand  for 
electricity  has  compelled  the  extension  of  the  company's  hy- 
dro-electric plant  at  Cedars,  notwithstanding  the  high  cost  of 
the  work  at  this  time.  The  work  is  already  in  hand,  and  in- 
volves the  construction  of  the  substructure  for  the  ultimate 
development  of  180,000  horse-power,  although  for  the  present 
it  is  only  intended  to  install  two  additional  units  of  10,000 
horse-power  each,  and  the  necessary  superstructure  for  same. 
With  the  additional  two  units,  which  are  prospected  for  com- 
pletion in  the  fall  of  1918,  the  company  will  have  120,000 
horse-power  available  at  this  plant."  Out  of  a  total  force  of 
1,500,  488  employees  have  volunteered  for  overseas. 


Further  Southern  Canada  Power  Acquisitions 

.  The  Southern  Canada  Power  Company  is  still  further 
extending  its  operations  in  the  eastern  townships.  The  town 
of  Granby  has  just  ratified  a  contract  with  the  company  for 
for  lighting  the  town  for  ten  years,  and  has  also  granted  a 
franchise  for  the  sale  of  light  and  power  for  a  like  period, 
both  effective  from  July  1st.  The  company  acquires  the 
municipal  plant,  including  a  reserve  steam  plant.  The  con- 
tracts involve  the  construction  of  a  transmission  line  from 
Foster,  a  distance  of  16  miles,  where  the  company  has  a 
water  power.  Additional  machinery  is  necessary,  as  well 
as  the  enlargement  of  the  flume.  The  company  has  also 
made  arrangements  for  taking  over  the  municipal  plant  at 
Bromptonville,  for  light  and  power,  which  necessitates  the 
construction  of  a  transmission  line  from  Sherbrooke. 


"  Punch"  portrays  the  Potatriotism  of  The  Electric  Club  of  Toronto. 
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Instantaneous  Selective  Relay  Protection  for  A.  C. 
Transmission  and  Distributing  Systems 

By  P.  Ackerman  before  C.  E.  A.  Convention 


The  rapid  growth  of  a.c.  transmission  and  distributing 
systems,  making  the  supply  of  thousands  of  customers  with 
important  loads  depend  on  a  few  transmission  wires  exposed 
to  all  kinds  of  atmospheric  and  accidental  interferences,  has 
brought  the  importance  of  a  proper  relay  protection  clearer 
to  our  mind. 

The  original  idea  of  using  relays  for  protection  of  ap- 
paratus from  overheating  due  to  limited  overload  conditions 
has  been  dropped,  at  least  as  far  as  main  systems  are  con- 
cerned, leaving  the  watching  for  overload  conditions  to  the 
operator  or  providing  special  signal  apparatus  to  call  the 
attention  of  the  operator. 

Relays  are  now  entirely  considered  as  protecting  de- 
vices for  sectionalizing  short  circuits,  without  interrupting  the 
rest  of  the  system;  in  other  words,  they  shall  protect  the 
system  from  unnecessary  interruptions. 

To  accomplish  this  in  the  most  effective  way  the  sys- 
tem should  be  provided  with  relay  schemes  which  will  dis- 
connect instantaneously  and  selectively  any  faulty  part.  In- 
stantaneous action  of  the  relays  will  assure  the  least  power 
arc  destruction  to  the  apparatus  at  fault  and  will  cause  the 
shortest  possible  voltage  disturbance  on  the  system,  thus 
saving  synchronous  load  from  falling  out  of  step. 

Selective  action  will  assure  the  disconnection  of  the 
faulty  apparatus  without  interruption  whatever  if  the  ap- 
paratus was  operated  in  parallel  with  others,  or  with  local 
interruption  only  to  the  load  connected  to  the  faulty  ap- 
paratus if  it  is  an  independent  feeder. 

Little  progress  has  been  made  on  this  continent  to- 
wards accomplishing  this  perfect  state  of  protection.  The 
reasons  for  this  slow  progress  are  manifold. 

The  Merz-Price  System 

The  Merz-Price  system,  so  extensively  and  satisfactorily 
used  in  England,  is  not  so  well  suited  for  our  conditions 
of  chiefly  overhead  transmission  and  has,  probably  for  this 
reason,  not  been  able  to  make  any  great  headway. 

Too  much  energy  has  been  concentrated  by  the  relay 
manufacturer  on  improving  the  old  principles  applied  par- 
ticularly in  trying  to  improve  the  reverse  current  relay,  over- 
looking the  fact  that  the  principle  was  unable  to  act  cor- 
rectly under  all  short  circuit  conditions. 

The  problem  of  effective  relay  protection  is  'extremely 
complex  and  requires  a  very  intimate  knowledge  of  the  whole 
system.  It  happens,  however,  that  the  manufacturer  de- 
veloping and  supplying  the  relays  is  lacking  in  this  know- 
ledge and  the  operating  man  who  would  know  his  system 
completely  is  lacking  the  time  to  work  out  these  problems. 
The  result  of  this  is  that  standardized  relays  are  applied 
which  at  some  places  may  give  fair  satisfaction,  while  at 
others  may  be  fully  unsatisfactory. 

Because  of  the  uncertainty  of  most  of  the  proposed 
schemes  a  natural  suspicion  has  developed  against  any  new 
scheme,  with  the  result  that  the  operator  prefers  to  operate 
entirely  unprotected  rather  than  depend  on  an  uncertain 
relay  protection. 

These  are  probably  some  of  the  chief  causes  why  the 
development  of  effective  relay  schemes  has  made  very  slow 
progress,  and  why  the  possibilities  of  effective  instantaneous 
selective  protection  of  whole  transmission  systems  has  been 
overlooked,  although  effective  schemes  have  been  devised  in 
individual  cases  within  the  last  few  years. 

A  System  of  Time-Limit  Relays 

Present  day  practice  of  relay  protection  of  a.c.  systems 


is  to  provide  a  system  of  time-limit  relays,  providing  the 
farthest  distant  feeders  with  the  smallest  time  element  and 
increasing  this  time  element  progressively  toward  the  gen- 
erating station,  the  object  of  this  graded  time  adjustment 
being  to  allow  faulty  far  distant  feeders  to  sectionalize  from 
the  main  system  without  extending  the  interruption  to  any 
larger  section  than  the  one  affected. 

On  large  systems  the  highest  time  settings  reached 
toward  the  generating  station  may  easily  be  as  high  as  two 
seconds  definite  time,  which  means  that  short  circuits  oc- 
curring in  the  main  system  may  hang  on  for  this  length  of 
time,  before  being  cleared,  with  the  result  that  usually  the 
synchronous  load  of  the  whole  system  drops  out  of  step 
and  the  power  arc  destruction  on  insulators,  line  cables 
or  underground  cables  becomes  excessive.  Also,  with  graded 
time  protection  only,  a  smaller  or  larger  part  of  the  system 
will  always  be  interrupted,  as  no  selective  disconnection  of 
faulty  parts,  being  operated  in  parallel  with  others,  can  be 
expected. 

Selective  Disconnection 

Selective  disconnection  of  faulty  parallel  operated  lines 
has  been  attempted  with  more  or  less  success  with  the  com- 
bination of  time  limit  overload  relays  at  the  generating  end 
of  the  lines  and  reverse  current  relays  at  the  receiving  end. 
This  combination  has  always  failed  to  be  absolutely  depend- 
able, chiefly  due  to  the  inherent  weakness  of  the  principle 
applied  to  the  reverse  current  relay.  Practically  all  of  them 
are  built  on  a  wattmeter  principle,  requiring  an  interaction 
between  current  and  potential  coil  to  cause  the  movement 
which  closes  the  relay  contacts. 

With  short  circuits  nearest  to  the  receiving  station,  our 
potential  is  liable  to  be  pulled  down  to  zero,  and  the  power 
factor  of  any  short  circuit  current  is  very  low.  A  watt- 
meter cannot  move  without  voltage  and  moves  slowly  only 
with  low  voltage  and  low  power  factor.  A  reverse  current 
relay  based  on  this  same  principle  cannot  possibly  act  dif- 
ferently, and  it  is  quite  evident  therefore  why  it  was  found 
so  unreliable  when  used  for  selective  protection  of  parallel 
lines. 

It  is  true  considerable  efforts  have  been  made  to  im- 
prove and  correct  this  inherent  weakness,  and  relays  are 
now  obtainable  which  are  operative  down  to  1  to  2- per  cent, 
voltage  and  in  which  the  effect  of  the  low  power  factor  has 
been  corrected  and  a  marked  improvement  in  their  effect- 
iveness has  no  doubt  been  established,  yet  the  fact  remains 
that  they  will  be  unable  to  take  care  of  all  possible  short 
circuit  conditions  from  one  end  of  the  line  to  the  other  one. 

Furthermore,  their  combination  with  time  limit  relays 
at  the  generating  end  causes  generally  the  line  short  to 
hang  on  the  system  sufficiently  long  to  cause  the  dropping 
out  of  step  of  most  of  the  synchronous  load. 

From  this  it  will  be  realized  that  effective  dependable 
and  selectively  acting  parallel  line  protection  can  only  be 
expected  by  applying  a  principle  which  does  not  require  a 
doubtful  potential  element  and  which  does  not  require  time- 
limit  relays  at  the  generating  station  end  of  the  lines. 

For  many  years  past  it  has  been  realized  that  other 
principles  are  available  to  cut  out  faulty  parallel  lines,  but 
so  far  only  very  limited  use  has  been  made  of  them. 

Instantaneous  Protection 

The  idea  of  instantaneous  selective  protection  is  not 
new  and  has  been  developed  to  a  very  great  state  of  per- 
fection by  Messrs.  Merz  &  Price  in  England.   Their  principle 


26 

can  be  applied  to  any  piece  of  apparatus;  it  bases  on  the 
fact  that  the  current  flowing  into  an  apparatus  and  out  of  it 
is  always  the  same  in  magnitude  and  direction  as  long  as 
the  apparatus  is  perfect;  the  instant  a  fault  develops  in  the 
apparatus  this,  current  balance  between  inflow  and  outflow 
is  disturbed  and  the  difference  between  those  two  currents 
is  made  use  of  to  actuate  a  relay  and  disconnect  the  faulty 
apparatus. 

For  generator,  transformer  and  short  cable  protection 
this  principle  is  very  satisfactory  and  can  hardly  be  im- 
proved and  deserves  a  more  extensive  use  on  this  con- 
tinent than  it  has  found  in  the  past. 

For  long  cable  runs  and  overhead  lines  the  Merz-Price 
principle  is  not  desirable  because  of  the  need  of  pilot  wires 
required  between  the  two  ends  of  the  lines.  In  this  case 
parallel  lines  are  preferably  protected  by  making  use  of  the 
fact  that  the  currents  of  the  same  phase  of  parallel  lines 
are  balanced  normally  but  unbalanced  in  case  of  a  short 
within  any  one  of  the  parallel  lines, 

This  principle  depends  entirely  on  current  elements  and 
is  accordingly  absolutely  effective  for  any  kind  of  short 
circuits.  It  can  be  applied  in  many  different  ways,  the  diffi- 
culty, however,  lies  in  the  development  of  a  practical  form 
which  makes  it  foolproof  and  does  not  require  any  attention 
on  part  of  the  operator. 

This  principle  has  been  successfully  used  for  the  pro- 
tection of  the  60,000  volt  lines  Niagara  Falls-Toronto  of  the 
Toronto  Power  Company,  a  parallel  feeder  protection  being 
in  service  since  January,  19]  6,  and  a  double  line  protection 
since  April,  1917.  Both  protective  schemes  have  cleared  to 
date  34  line  shorts  without  a  single  failure.  The  following 
data  give  an  idea  of  the  different  causes  of  the  shorts  and 
the  effect  on  the  load  of  the  system. 

A. — Line  Shorts  Cleared  by  Relay  Protection  Tabulated 
^According  to  Causes 

Number  of 

Cause  Shorts 

Lightning   10 

Sleet  and  wind   4 
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Insulator  failure  (chiefly  old  insulators  in  opera- 


tion since  1906)   15 

Line  tests  (to  prove  effectiveness  of  relays)   4 

Unknovvn  ,    1 

Total   ...    34 

B. — Effect  on  Load 

Amount  of  load  lost  Number  of  shorts 

None      36 

Less  than  20  per  cent   5 

20  to  50  per  cent   3 


A  similar  instantaneous  selective  protection  for  the  To- 
ronto 12,000  volt  underground  distribution  between  the  term- 
inal station  and  the  sub-stations  will  be  completed  shortly. 

It  is  felt  that  after  the  completion  of  this  protection 
the  main  transmission  and  distributing  system  should  be- 
come almost  immune  to  total  or  large  partial  interruptions, 
except  in  case  of  bus-bar  shorts,  switch  failures  or  oper- 
ators' mistakes. 

The  graded  time  protection  has  still  been  maintained  to 
a  limited  extent;  its  function  in  the  main  system,  however,  has 
changed  to  a  kind  of  standby  to  cut  out  the  whole  sub- 
station in  case  of  sub-station  bus-bar  shorts  or  should,  for 
any  reason  the  instantaneous  relays  or  switches  fail,  to  act. 
The  time  protection  should,  however,  hardly  ever  have  to 
come  into  action. 

Not  every  system  is  as  favorable  in  its  layout  to  permit 
a  perfection  of  protection  which  we  believe  to  have  reached, 
but  by  properly  harmonizing  design,  operating  needs  and 
selection  of  protective  devices  it  should  be  possible  to  de- 
velop an  effective  instantaneous  selective  protection  for  al- 
most any  system. 

The  question  of  protection,  however,  cannot  possibly 
be  standardized  as  it  is  too  largely  dependent  on  local 
conditions  and  for  this  reason  no  details  of  the  schemes 
applied  are  given,  the  intention  of  the  paper  being  merely 
to  show  the  great  prospect  of  operating  improvements  by  the 
use  of  relays  based  on  current  balance. 


THE   ELECTRICAL  NEWS 


Verdun,  P.  Q.  Installing  Underground  Work 


On  May  21  last  the  Municipal  Council  of  the  City  of  Ver- 
dun, P.Q.,  approved  the  plans  and  specifications  for  a  system 
of  underground  conduits,  to  be  constructed  in  the  immediate 
future,  covering  the  principal  streets  of  the  city,  namely: 
Wellington  Street,  from  the  eastern  city  limit  at  May  Avenue 
to  First  Avenue;  LaSalle  Road,  from  Wellington  Street  to 
Fourth  Avenue;  and  Church  Avenue,  throughout  its  entire 
length,  from  LaSalle  Road  to  the  northern  city  limits  at 
Bond  Street.  In  all  approximately  2^  miles  of  streets  will 
be  covered,  and  the  plans  call  for  about  25,000  trench  feet  of 
duct  runs,  of  an  average  section  of  twelve  ducts. 

The  type  of  construction  will  be  "monolithic,"  using  3^ 
in.  square  bore  mains  and  in.  fibre  signals  and  services,  the 
duct  mass  be^ng  encased  on  all  sides  by  a  3  in.  envelope  of 
concrete.  As  no  high-tension  cables  are  to  be  installed  in 
the  systems,  the  concrete  separation  between  the  signal  and 
main  ducts  has  been  specified  at  2  in.,  which  will  afford  ample 
protection  to  the  signal  cables  in  case  of  a  burn-out  in  a  main 
cable  in  the  duct  run.  'J'lie  signal  cables  are  to  be  protected 
in  the  manholes  by  a  cement  covering. 

The  main  manholes  at  street  intersections  are  to  be  7  ft. 
6  in.  by  5  ft.  6  in.  deep,  which  will  give  sufficient  room  in  the 
manholes  for  future  extensions  of  the  system  up  the  side 
streets. 


The  service  manholes  are  6  ft.  by  4  ft.  by  6  ft.  deep  and 
all  ducts  open  into  every  service  manhole. 

All  service  manholes  will  be  provided  with  a  connection 
to  the  sewer,  fitted  with  a  back-water  trap.  Copper  bus-bars 
will  be  installed  in  all  manholes  and  connected  to  ground 
cones.  The  cable  sheaths  will  be  bonded  together  to  the  bus- 
bars, thus  effectually  grounding  the  cable  system  in  every 
manhole. 

Provision  for  Various  Services 

Provision  has  been  made  in  the  duct  allo.tment  to  provide 
for  the  cables  of  the  Montreal  Light,  Heat  and  Power  Com- 
pany, the  Montreal  Tramways  Company,  the  city  power  and 
lighting  services,  the  city  street  lighting  system,  and  the  com- 
l)incd  fire  alarm  and  police  patrol  system.  Sufficient  "spare" 
ducts  have  also  been  provided  to  take  care  of  all  probable 
extensions  to  the  system  for  the  next  twenty-five  years.  The 
Bell  Telephone  Company  has  not  reserved  any  duct  space  in 
the  new  conduit  system,  as  this  company  has  a  duct  system  of 
Its  own,  covering  a  large  portion  of  the  city. 

The  sidewalks  of  Verdun  are,  for  the  most  part,  on  the 
streets  to  be  covered  by  the  new  conduit  system— constructed 
with  a  turf  strip  between  the  cement  pavement  and  the  curb. 
It  IS  proposed  to  install  the  conduit  runs  in  this  turf  strip 
wherever  possible,  in  order  to  save  the  cost  of  repavement. 
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This  will  necessitate  the  moving  of  a  certain  number  of  poles 
which  are  now  installed  in  this  turf  strip,  the  cost  of  which  is 
estimated  at  about  ten  dollars  a  pole,  as  it  involves  merely 
the  kicking  outward  of  the  butts  of  the  poles  without  cutting 
over  any  wires.  As  the  cost  of  the  repaving  represents  ap- 
proximately 25  per  cent,  of  the  cost  of  the  duct  sections,  a 
substantial  saving  should  be  effected  by  the  utilization  of  this 
turf  strip. 

Using  Lanes  Wherever  Possible 

Advantage  has  been  taken  wherever  possible  of  the  lanes 
where  they  run  parallel  to  the  main  streets,  and  pole  lines  will 
be  installed  in  these  lanes  to  feed  the  buildings  from  the  rear. 
Connections  will  be  made  to  these  pole  lines  by  lateral  ducts 
running  from  the  main  manholes  at  street  intersections  to  a 
pulling  hole  at  the  corner  of  the  lane,  and  from  there  to  a 
cable  pole  in  the  lane. 

Buildings  on  the  south  side  of  LaSalle  Road,  from  Church 
Avenue  to  Second  Avenue,  will  be  fed  by  a  specially-con- 
structed pole  line  on  the  dyke  bank. 

Where  no  lanes  are  available,  service  ducts  will  be  run 
from  service  manholes  into  all  buildings,  and  service  ducts 
will  be  dead-ended  at  all  vacant  lots,  to  take  care  of  th^  future 
buildings. 

Special  transformer  manholes  will  be  provided  for  the 
Montreal  Light,  Heat  and  Power  Company  and  the  city 
power  and  lighting  system  at  locations  to  be  determined  upon. 
The  cost  of  transformer  manholes  and  lateral  pipes  to  cable 
poles  providing  entrance  to  or  exit  from  the  conduits  will  be 
charged  directly  to  the  company  or  civic  department  requir- 
ing same. 

Rental  will  be  charged  on  the  number  of  duct  feet  re- 
served for  each  of  the  various  companies  or  civic  depart- 
ments, and  the  charge  per  duct  will  be  sufficient  to  provide  a 
sinking  fund  for  the  amortization'  of  the  bond  issue  in  forty 
years  and  for  the  maintenance  and  operation  of  the  system 
during  that  time. 

It  is  expected  that  the  work  of  construction  will  be  begun 
this  month  and  carried  to  completion  in  the  fall. 

Ornamental  Street  Lighting  System 

The  ornamental  street  lighting  system  which  is  to  be  in- 
stalled and  put  into  operation  immediately  upon  the  comple- 
tion of  the  conduits,  consists  of  one  hundred  ornamental  in- 
candescent lighting  fixtures  mounted  upon  specially  designed 
cast  iron  standards,  spaced  at  average  distances  of  135  feet 
on  alternate  side  of  the  streets  covered  by  the  conduit  system. 
The  new  lights  will  replace  the  present  aerial  4  amp.  arc 
lamp.  The  lighting  units  are  to  be  series  6.6  ampere  incan- 
descent nitrogen-filled  lamps,  89-400  candle  power  and  11-250 
candle  power. 

One  standard  is  provided  at  every  street  intersection  and 
two  standards  at  important  intersections.  Special  lighting  is 
also  provided  for  the  small  parks  at  the  intersection  of  Well- 
ington Street,  LaSalle  Road,  and  Mullarkey  Avenue.  The 
height  from  the  ground  to  the  centre  of  the  lamps  is  to  be 
14  ft.  6  in.,  and  at  125  ft.  spacing  the  400  candle  power  lamps 
will  furnish  an  intensity  of  light  on  the  street  practically 
equivalent  to  "White  Way  lighting." 

The  cables  for  the  lamps  are  to  be  installed  in  a  special 
3  in.  fibre  duct,  to  be  provided  at  the  upper  outside  corner  of 
the  duct  mass,  which  will  be  looped  into  all  standards. 

The  cable  to  be  used  is  No.  6  B.  &  S.  gauge  single  con- 
ductor stranded  copper,  paper  insulated,  lead  covered,  7,500- 
volt  cable.  About  1,700  feet  of  the  same  type  of  cable,  cov- 
ered with  a  double  layer  of  steel  tape  armor  will  be  used  on 
the  south  side  of  LaSalle  Road,  from  Church  Avenue  to  Sec- 
ond Avenue,  where  no  conduits  are  to  be  built  at  present. 

The  lamps  will  be  connected  in  two  circuits  of  50  lamps 
each,  so  arranged  that,  with  the  exception  of  short  sections  of 


street,  a  trouble  on  one  circuit  would  extinguish  the  lamps  on 
one  side  of  the  street  only. 

The  standards  will  be  installed  on  concrete  foundations 
3  ft.  deep,  20  in.  square  at  the  top  and  24  in.  square  at  the 
bottom.  These  foundations  will  securely  anchor  the  stan- 
dards so  that  the  heaving  of  the  ground  by  the  frost  in  the 
spring  will  not  throw  the  lamp  out  of  plumb. 

The  cut-outs  to  be  installed  in  the  pedestal  of  the  stan- 
dards will  be  of  the  film  type  which  has  proved  successful  in 
installations  of  a  similar  character.  Access  to  the  cut-outs 
will  be  provided  by  a  door  in  the  pedestal  of  the  standard. 

The  power  for  the  system  will  be  purchased  from  the 
Montreal  Light,  Heat  and  Power  Company,  at  a  cost  of 
$27.50  per  horse-power  per  year  for  24-hour  service,  delivered 
at  the  city  waterworks  and  power  house,  at  2,200  volts. 

Two  22  kw.  double  coil  repulsion  type,  6.6  ampere,  con- 
sta  t  current  transformers,  will  regulate  the  current  for  the 
lighting  system. 

Extension  of  the  system  up  the  side  streets  is  contem- 
plated in  the  future.  Double  conductor  armoured  cable  will 
be  used  to  feed  lamps  to  be  installed  on  one  side  of  the  side 
streets  only,  and  the  new  lamps  will  be  connected  to  the 
present  circuits. 

Combined  Fire  Alarm  and  Police  Patrol  Systems 

Immediately  upon  the  completion  of  the  conduit  system, 
and  at.  the  same  time  as  the  lighting  system  in  installed,  it  is 
proposed  to  install  the  cables,  pedestals  and  station  apparatus 
for  a  combined  fire  alarm  and  police  patrol  system. 

The  specifications  for  this  system  cover  the  changes  in 
the  present  fire  alarm  system  to  be  made  necessary  by  the 
removal  of  the  aerial  wires  and  poles  on  the  streets  covered 
by  the  conduit  system,  and  the  installation  of  a  new  com- 
bined underground  system  that  will  provide  the  city  with  a 
most  modern,  efficient,  and  economical  fire  alarm  system  and. 
police  protection  service. 

All  of  the  fire  alarm  equipment  now  in  use  will  be  re- 
tained in  the  new  system  and  its  efficiency  will  be  increased 
by  the  addition  of  apparatus  to  provide  a  permanent  record 
of  each  alarm  showing  the  number  of  the  box  pulled  and  the 
exact  time  and  date  of  its  operation. 

Current  will  be  furnished  by  means  of  a  storage  battery 
operated  in  conjunction  with  a  motor-generator  set  designed 
to  take  power  at  110  volts,  alternating  current,  60  cycles,  and 
to  furnish  direct  current  at  110  volts.  The  complete  storage 
battery  and  motor  generator  installation  will  be  placed  in 
the  basement  of  the  City  Hall. 

The  Gamewell  System 

The  police  signal  and  duty  recording  system  will  be  of 
the  "Gamewell"  type,  and  will  have  provision  for  two  tele- 
phones and  duty  circuits  and  three  flashlight  circuits.  The 
duty  calls  will  be  recorded  by  perforations  on  a  paper  tape, 
showing  the  box  number,  the  time,  and  date.  By  means  of  a 
separate  signal  a  wagon  call  will  be  indicated  as  such,  in 
order  that,  without  having  to  conmiunicate  with  the  officer, 
the  patrol  wagon  may  be  at  once  sent  to  the  box  operated. 
A  telephone  signal  and  circuit  will  also  be  installed,  so  that 
the  patrol  man  may  be  answered  from  the  desk  by  the  opera- 
tion of  the  answering  key.  A  large,  loud-ringing  extension 
bell  will  be  used  in  order  that  the  patrolman  may  get  prompt 
attention  from  the  officer  on  duty  at  the  desk. 

The  outgoing  signals  will  consist  of  a  flashlight,  a  vibrat- 
ing bell,  and  a  buzzer  telephone.  The  flashlight  will  be  oper- 
ated from  the  desk,  and  will  be  so  arranged  that  the  flash 
can  be  sent  out  to  indicate  any  predetermined  number  of 
times  automatically  or  to  be  hand-controlled  by  a  key  o 
give  code  flashing. 

Continuous  burning  of  the  light  is  to  be  possible  by 
operating"  certain  switches  on  the  desk.    The  vibrating  bell 
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will  be  operated  in  the  same  manner  as  the  lights,  and  will 
give  signals  intermittently,  in  code  or  continuously.  The 
buzzer  signal  to  the  telephone  will  afford  a  means  of  silent 
calls,  and  is  to  be  so  arranged  that  when  a  box  is  opened  for 
a  duty  report  the  officer  can  be  called  by  the  buzzing  of  the 
receiver. 

The  combined  systems  provide  for  11  combination  pedes- 
tals with  lamp  and  bell  on  upright  shaft,  arranged  to  support, 
on  opposite  side  one  police  box  and  one  fire  alarm  box,  and 
eight  single  pedestals  arranged  to  support  fire  alarm  box  only. 

Multiple  Conductor  Cable 

The  cable  to  be  used  will  be  mul'iple  conductor,  made 
up  of  three  pairs  of  No.  14  B.  &  S.  gauge  solid  and  three  sin- 
gle conductor  No.  10  B.  &  S.  gauge  solid  rubber  insulated 
conductor.  The  insulation  wall  on  each  conductor  will  be 
:j/64  in.  thick.  The  No.  14  conductors  will  be  twisted  together 
in  pairs  with  jute,  and  one  conductor  in  each  pair  marked  for 
tracing  and  taped  overall.  The  three  No.  10  conductors  will 
be  stranded  together  with  one  conductor  marked  for  tracing 
and  taped  overall. 

The  three  pairs  of  No.  14  will  furnish  service  for  fire 
alarm,  telephone,  and  signal  circuits  respectively.    The  No. 


Mr.  A.  S.  Clarson,  City  Engineer,  Verdun,  P.Q. 

JO  conductors  will  be  used  for  supplying  current  at  110  volts 
to  the  bell  and  lamp  at  each  pedestal. 

A  certain  amount  of  aerial  construction  will  be  made 
necessary  by  the  extension  of  the  police  circuit  from  Regina 
and  Wellington  Streets  along  Regina  Street  to  Verdun  Ave- 
nue, and  then  along  Verdun  Avenue  to  Mullarkey,  where  no 
underground  conduits  are  at  present  to  be  installed. 

As  soon  as  the  lighting,  fire  alarm,  and  police  patrol 
systems  are  completed  it  is  proposed  to  install  the  cables  to 
serve  the  customers  of  the  city  lighting  and  power  service. 
It  is  hoped  that  the  operating  companies  will  shortly  after 
install  their  cables  in  the  ducts  reserved  for  their  use,  and 
enable  the  unsightly  poles  and  wires  to  be  removed  from 
the  .streets,  which  will  then  present  an  appearance  of  which 
the  citizens  of  Verdun  will  be  justly  proud. 

The  entire  work  of  the  ijreiJaration  (jf  the  plans,  specilica- 
tions,  etc.,  and  the  supervision  of  the  work  of  construction  is 
in  the  hands  of  Mr.  A.  S.  Clarson,  C.E.,  consulting  municipal 
engineer,  of  Montreal,  who  also  occupies  the  position  of  city 
chief  engineer  of  Verdun. 


.\  tekplione  system  is  being  constructed  at  Quill  Lake, 
Sask.,  by  the  Lake  Side  Rural  Telephone  Company. 


The  Cost  of  Poor  Lighting 


The  salesman  frequently  enough  hears  the  complaint  of 
the  "prohibitive"  cost  of  good  lighting,  but  it  is  not  generally 
appreciated  by  factory  managers  that  poor  lighting  is  infin- 
itely more  expensive.  This  is.  doubtless  a  fact,  however,  in 
that  inefficiency  on  the  part  of  the  workman  is  a  much  more 
serious  matter  in  the  average  factory  than  the  management 
are  aware  of.  This  point  is  brought  out  very  clearly  in  an 
article  in  the  Electrical  World  of  June  2,  by  C.  E.  Clewell, 
assistant  professor  of  electrical  engineering,  Universitj'  of 
Pennsylvania.  Prof.  Clewell  calculates  that  the  cost  of  pro- 
per lighting  is  merely  the  equivalent  of  ' two  minutes  lost  time 
of  the  workmen  concerned.  The  details  leading  up  to  this 
conclusion  are  given  in  the  following  extract: 

Comparison  of  Lighting  Costs  and  Wages 

To  reduce  the  findings  for  a  particular  plant  to  a  more 
tangible  basis  it  is  interesting  to  outline  the  total  costs  of 
lighting  for  a  given  floor  area  in  terms  of  the  wages  for  the 
same  floor  space.  To  do  this,  consider  a  factory  bay  16  ft.  x 
40  ft.  Here  ten  60-watt  tungsten  lamps  are  mounted  at  the 
ceiling  of  a  comparatively  low  factory  section.  The  total 
floor  area  of  this  unit  bay  is  640  square  feet,  a  space  which 
will  easily  accommodate  five  or  even  more  workmen.  The 
fact  that  a  single  bay  of  this  kind  will  accommodate,  say,  ten 
or  even  fifteen  workmen  does  not  warrant  the  assumption  of 
these  higher  numbers,  since  throughout  a  large  factory  the 
distribution  of  materials  and  machines  will  probably  reduce 
the  average  workmen  per  bay  to  the  lower  number.  By  tak- 
ing five  men  for  this  unit  area  a  more  conservative  rating  of 
the  wages  per  unit  of  floor  space  is  thus  assumed. 

Under  the  further  assumption  that  these  five  men  nor- 
mally work  eight  hours  per  day,  at  the  rate  of  $4  ,per  day,  the 
total  wages  per  day  per  bay  amount  to  $30.  With  overhead 
charges  of  100  per  cent,  for  superintendence,  etc.,  the  total 
labor  charge  per  day  for  the  bay  is  .$40,  which  is  equivalent 
to  $5  per  hour,  or  to  about  8  cents  per  minute. 

From  the  lighting  standpoint  it  may  be  assumed  that  the 
ten  lamps  burn  2,000  hours  per  annum,  resulting  in  an  energy 
consumption  of  1,300  kw.  hour  per  annum.  The  maintenance 
charge,  including  renewals  and  lamp  and  reflector  cleaning, 
may  be  taken  at  about  1  cent  per  kilowatt-hour,  and  the  en- 
ergy charge  at,  say,  2.5  cents  per  kilowatt-hour.  Hence,  the 
combined  energy  and  maintenance  charge  per  bay  amounts  to 
$42  per  annum.  Adding  to  this  an  interest  charge  of  6  per 
cent,  on  tlie  first  cost  of  the  installation  (assumed  as  $50). 
the  annual  interest  amounts  to  $3;  and  a  depreciation  charge 
of  12  per  cent,  on  the  "non-renewable"  value  of  the  installa- 
tion (tak  en  as  $37.50)  amounts  to  $4.50,  giving  as  a  total  for 
the  operating  cost  of  the  lighting  per  bay  per  day  a  value  of 
about  17  cents. 

From  these  relations  the  interesting  deduction  may  be 
made  that  if  the  good  lighting  conditions  make  it  possible  for 
each  workman  to  save  as  much  as  about  two  minutes  per  day 
of  eight  hours,  the  wages  corresponding  to  this  time  will  pay 
for  the  entire  cost  of  lighting  for  the  day.    To  appreciate 
what  this  means  to  the  industries,  it  is  only  necessary  to  re- 
view the  testimony  of  managers,  superintendents,  foremen- 
and  workmen  as  contained  in  the  above  account  of  the  ex 
periences  in  an  actual  plant,  where  losses  of  as  much  as  sev 
eral  hours  occurred  under  an  old  and  inferior  system.  T 
find  from  a  canvass  of  a  plant,  poorly  furnished  with  ligh 
that  losses  of  an  order  of  magnitude  of  30,  60,  or  even  13 
minutes  are  occurring  per  day,  when  a  total  expenditure 
equivalent  to  the  wages  for  two  or  three  minutes  per  day  will 
eliminate  most,  if  not  all,  of  these  losses,  can  well  form  the 
basis  for  the  most  telling  arguments  in  favor  of  necessary 
improvements. 
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Electric  Steel   Industry  in  Canada 

By  A.  M.  Tirbutt,  Selkirk,  Man. 

[The  extreme  importance  of  the  electric  steel  industry  frankly  I  can  say,  after  ten  years'  experience,  that  I  think 

and  the  rapid  developments  that  have  taken  place  in  the  last  they  are  right." 

live  years  has  been  emphasized  in  our  last  three  issues  in  a  The  reason  for  the  superiority  of  crucible  steel  over 
series  of  articles  by  Mr.  George  M.  Berry,  chief  chemist  of  open  hearth  and  converter,  according  to  experts  such  as  Mr. 
the  Halcomb  Steel  Company,  Syracuse,  N.Y.  The  present  Bradley  Stoughton,  is  because  it  is  manufactured  in  a  vessel 
paper,  recently  read  before  the  electrical  section  of  the  Mani-  which  excludes  the  air  and  furnace  gases,  and  is,  therefore, 
toba  branch  of  the  Canadian  Society  of  Civil  Engineers,  adds  free  from  oxygen,  hydrogen,  and  nitrogen,  whilst  the  pro- 
further  valuable  data  to  the  sum  total  of  our  knowledge  on  cess  is  also  under  a  little  better  control  and  receives  more 
this  subject.    The  reduction  and  refining  of  iron  and  other  care  than  the  other  two. 

ores  by  electric  heat  is  one  of  the  most  promising  develop-  ^^^^^^  ^^^^^^^  ^.^^  ^^^^^^.^ 
ments  of  the  near  future  m  Canada,  where  supplies  of  both 

the  ore  and  the  power  are  found  in  close  proximity  and  in  control  possible  with  the  electric  furnace  is  greater 

almost  unlimited  quantities.-Ed.]  ^^^"^  ^'.'^  the  crucible  process.    For  instance,  there  is  always 

a  certain  amount  of  uncertainty  as  to  the  amount  of  carbon 

ELECTRIC  STEEL  content  of  crucible  steel  when  using  plumbago  crucibles  and 

The  wonderful  growth  of  the  electric  steel  industry  in  to  the  silicon  content  when  using  fire-clay  crucibles,  whilst 
Canada  and  the  United  States  during  the  last  few  years  is  ,the  silicon  and  carbon,  as  well  as  other  elements,  can  be  con- 
best  shown,  I  think,  in  terms  of  output.  From  18,309  tons  trolled  perfectly  in  the  electric  furnace.  Heats  can  be  held 
made  in  1912  it  jumped  to  a  total  of  over  235,000  tons  in  1910;  in  the  furnace  until  accurate  analysis  are  received  from  the 
and  taking  the  units  installed  during  the  latter  part  of  that  laboratory,  after  which  you  can  proceed  to  eliminate  anything 
year  and  those  at  present  under  construction,  the  total  out-  unnecessary  or  by  adding  the  necessary  materials  get  the 
put  for  this  year,  taking  a  conservative  estimate,  should  easily  desired  chemical  analysis  in  the  finished  product.  In  fact,  of 
reach  the  500,000-ton  mark.  all  the  metallurgical  steel  furnaces  the  electric  furnace  is  the 

To  what  is  this  growth  due?  The  war,  and  this  is  so,  but  most  susceptible  of  accurate  control  with  the  heat  applied 

indirectly  for  the  war  has  created  an  unprecedented  demand  directly  to  the  metal  in  the  cleanest  way  possible — i.e.,  with- 

for  all  kinds  of  steel;  but  why  should  not  this  demand  have  out  the  admission  of  coal,  ash,  or  gas,  or  air  of  the  blast. 

l)een  met  with  steel  made  by  other  processes?     The    war  The  atmosphere  in  the  tightly-closed  electric  furnace  can  be 

wave  the  opportunity,  but  qualities  inherent  in  the  electric  made  oxidizing,  neutral,  or  reducing  at  will,  according  to 

process  have  enabled  the  electric  furnace  builders  and  users  the  slag.    In  fact,  a  heat  can  be  held  for  hours  under  a 

to  realize  on  the  opportunity.  neutral  slag  without  changing  its  quality,  or  a  part  of  the 

heat  may  be  cast  and  the  balance  worked  over  to  another 

Characteristics  of  Commercial  Steel  ^.^^^^^  ^  convenience  which  is  of  great  importance  to  steel 

After  saying  this  i  had  better  briefly  touch  on  the  char-  founders,  especially  when  big  furnaces  are  used, 

acteristics  of  the  commercial  steel  of  the  present  day.    Be-  -pj^g  elimination  of  sulphur  is  easy  in  an  electric  furnace, 

sides  the  electric  there  are  three  other  processes  of  making  ^^g^  owing  to  the  high  temperature  available,  a  much  more 

steel— converter,  open  hearth,  and  crucible — and,  as  it  is  gen-  i^^gj^,  gj^^g.  ^^^^ 
erally  recognized  that  the  last  process  is  best  adapted  to  the 

production  of  the  highest  quality  steel,  I  intend  to  prove  that  Dense  Structure  and  Higher  Tensile  Strength 
the  electric  process  is  adapted  to  the  production  of  steels  as  ^  characteristic  peculiar  to  electric  steel  is  its  dense 
high  in  quality  as  crucible  steels.  structure  and  high  tensile  strength.  For  the  same  chemical 
Mr.  David  Carnegie,  in  his  book,  "Liquid  Steel:  Its  analysis  electric  steel  has  a  denser  structure  and  higher  ten- 
Manufacture  and  Cost,"  says;  "The  advent  of  electric  fur-  gjig  strength  than  steel  made  by  any  other  process.  What 
naces  has  arrested,  in  some  degree,  the  development  of  the  causes  this  density  of  structure  has  never  been  discovered, 
crucible  steel  process,  but  not,  it  would  appear,  to  the  extent  though  it  may  be  due  to  some  magnetic  influence  on  the 
looked  for  by  the  advocates  of  the  electric  furnace.  One  of  molecules.  If  a  converter,  open  hearth,  or  crucible  man  be 
the  chief  hindrances  in  the  progress  of  the  electric  furnace  is  shown  a  fractured  test  bar  of  electric  steel  and  asked  to 
the  cost  of  the  electric  power  required  in  the  process,  and  it  judge  the  carbon  content  he  will  invariably  estimate  five  to 
is,  therefore,  in  the  manufacture  of  the  higher  grades  of  steel,  fifteen  points  too  high. 

such  as  are  made  by  the  crucible  process,  that  most  is  ex-  'phg   average  ultimate   strength   of  electric'  and  open 

pected  from  the  electric  furnace.    There  is  no  question  about  hearth  steels  for  the  following  range  of  carbon  contents  per 

the 'quality  of  steel  that  can  be  produced  in  this  latest  type  of  ^-ent.  is  interesting: 

furnace."  Carbon  content    0.08  .12  .20  .24 

This  book  was  written  in  1913,  when  the  electric  furnace  gig^tric      (pounds  per' 

was  looked  upon  as  an  expensive  equipment  to  operate.  Since        ^^^^^^^  j^^j^^    ^^^^^^       ^.^  ^.^  .^^ 

then  great  strides  have  been  made  in  furnace  efficiency,  which,  Qpen  hearth  (pounds  per 

were  I  dealing  with  costs,  I  could  very  easily  show  you.  ^^^^^^^^  -^^^^^    ^^^  .^^^ 

Dr.  John  A.  Mathews,  president  of  the  Halcomb  Steel 

Company   of  Syracuse,  N.Y.,  a  company  which  operates  a  The    Thomas    Davidson    Manufacturing    Company,,  of 

large  number  of  crucible  furnaces,  as  well  as  three  large  elec-  Montreal,  have  been  melting  steel  scrap  in  an  acid  electric 

trie  furnaces,  said  in  a  paper  read  before  the  American  Iron  furnace  and  casting  billets  for  4.5  h.e.  shells  for  nearly  a  year, 

and  Steel  Institute  in  May,  1916:  and  their  record  is  remarkable,  over  90  per  cent,  of  the  billets 

"With  the  advent  of  electric  furnaces  we  have  a  rival  having  passed  the  rigid  inspection  of  the  Munitions  Board, 

which  claims  to  make  steel  equal  to  the  best  crucible  steel.    It  An  average  analysis  of  twelve  successive  heats  poured  by  this 

is  interesting  to  note  that  the  inventors  recognize  the  super-  company  is  as  follows: 

ior  qualities  of  the  crucible  products  so  frankly.     Equally  Carbon.  0.447;  silicon,  0.19;  manganese,    0.80;  sulphur. 
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0.044;  phosphorous,  0.04;  yield  per  gross  ton,  21.8;  tensile 
strength  gross  ton,  44.6;  elongation,  percentage,  33.4. 

Three  Reasons  for  Superiority 

Summarizing  the  characteristics  of  electric  steel,  it  is  my 
opinion  that  it  can  be  produced  superior  to  steel  made  by  any 
other  process  now  in  use,  because: 

1.  The  steel  can  be  made  more  uniform  in  chemical  con- 
tent, and  specifications  can  be  more  closely  met,  duetto  the 
conditions  in  the  electric  furnace  and  to  the  process,  which 
is  ideal  for  the  controlling  of  the  carbon,  silicon,  manganese, 
phosphorous,  and  sulphur. 

2.  The  steel  can  be  made  more  solid  and  free  from  blow- 
holes owing  to  the  exclusion  of  oxygen  and  the  ability  to  kill 
your  melt  by  the  judicious  use  of  alloys  at  the  right  moment. 

3.  The  steel  has  a  denser  structure  and  a  higher  tensile 
strength,  due  both  to  the  exclusion  of  oxygen  and  nitrogen 
and  to  the  peculiar  reaction  which  occurs  in  the  electric  pro- 
cess. This,  of  course,  is  true  in  the  case  of  any  of  the  elec- 
tric furnaces  in  use  to-day  if  they  are  properly  handled. 

Furnaces  Classified 

Now,  with  regard  to  the  classes  of  electric  furnaces  used 
in  iron' and  steel  production,  there  are  three,  namely,  arc  fur- 
naces, resistance  furnaces,  and  indirect  furnaces,  so  called 
according  to  their  methods  of  applying  electric  heating. 

In  the  first  the  heat  effect  is  produced  by  radiation,  or 
conduction  from  an  electric  arc.  In  the  second  the  heat 
efTect  is  produced  within  the  metal  itself  by  the  resistance 
oflered  to  the  passage  of  the  current  through  it.  Whilst  the 
induction  furnace  is  really  a  large  transformer,  in  which  the 
molten  metal  is  the  secondary. 

Of  the  three  classes  the  first,  or  arc  furnace,  is  really  the 
only  one  which  has  been  made  a  commercial  success  up  to 
the  present  in  the  manufacture  of  steel,  though  in  refining 
some  of  the  lowej  fusion  point  metals,  especially  aluminium, 
the  resistance  type  is  used  extensively,  the  best-known  being 
the  Rochling-Rodenhauser,  or  combination,  furnace. 

Arc  furnaces  have  been  used  for  some  years  successfully 
in  refining  steel  in  combination  with  open  hearth  and  con- 
verter furnaces,  and  still  are,  but  it  is  those  that  ar,e  used  for 
converting  cold  scrap  into  casting  and  ingots  that  are  inter- 
esting to  us  Westerners,  away  from  the  big  iron  centres. 

Of  these  furnaces  there  are  only  four  makes,  according 
to  my  mind,  which  can  lay  claim  to  being  a  commercial  suc- 
cess on  this  continent,  and  they  are  the  Heroult,  the  Girod, 
the  Gronwall  Dixon,  and  the  Snyder,  and  I  would  like  to  say 
a  few  words  about  each  of  these. 

The  Herault  (Arc) 

The  first  English  patent  for  the  Herault  furnace  was 
taken  out  in  1900  by  Dr.  P.  Herault,  and  his  original  design 
has  undergone  little  alteration  up  to  the  present  day,  the 
chief  alterations  being  that  the  electrodes  have  been  changed 
from  square  to  round,  and  the  location  of  the  charging  hole 
changed  from  the  side  to  the  back  of  the  furnace.  Perhaps 
a  general  description  of  the  Herault  furnace  would  not  come 
amiss  here. 

It  consists  of  a  closed  shallow  iron  tank,  thickly  lined 
with  refractory  materials.  The  bottom  of  the  furnace  is 
lined  with  dolomite  brick  and  «rushed  dolomite.  These 
materials  are  also  used  for  the  sides  below  the  level  of  the 
molten  metal.  For  the  openings  and  portions  of  the  furnace 
exposed  to  the  corroding  action  of  the  slags,  magnesite 
brick  and  crushed  magnesite  are  used,  whilst  the  roof  of  the 
furnace,  which  suffers  most  from  the  high  temperature,  is 
built  up  of  silica  bricks.  The  whole  furnace  is  mounted  upon 
toothed  and  curved  bars,  which  allow  for  the  furnace  being 
tilted— held  at  any  angle  for  discharging  purposes. 

The  carbons  are  supported  by  an  insulated  framework 


fixed  to  the  back  of  the  furnace,  and  can  be  moved  vertically 
by  a  set  of  gears. 

The  first  furnace  was  used  with  d.c.,'  but  they  are  now 
built  for  two  and  three  phase  a.c.  As  the  carbons  do  not 
burn  away  equally,  automatic  regulators  of  the  Thury  type 
are  usually  used  to  help  maintain  the  arcs  at  a  constant 
length.  The  largest  Herault  furnace  that  I  know  is,  or  was, 
in  operation  in  Bruchausen,  Germany.  This  has  a  capacity 
of  25  tons,  but  was  run  in  conjunction  with  an  open  hearth 
furnace  and  only  used  for  refining.  I  think  five  tons  is  the 
capacity  of  the  largest  scrap  melting  furnace  in  this  country, 
and  I  believe  the  average  power  consumption  for  the  Her- 
ault type  furnace  run  about  600  kw.  hours  per  metric  ton  of 
cold  scrap  melted  and  refined,  and  the  consumption  of  elec- 
trodes about  20  pounds  per  ton. 

The  Girod  (Arc) 

Now  for  the  Girod.  This  is  a  different  type  of  furnace, 
and,  although  I  said  it  could  claim  to  be  a  commercial  suc- 
cess, its  costs  are  such  that  it  is  really  only  practicable  when 
absolutely  first-class  metal  is  required  for  gun  steel,  etc.,  and 
is,  in  fact,  a  specialist's  furnace. 

It  is  peculiar  in  construction,  inasmuch  as  it  has  water- 
cooled  steel  studs  imbedded  in  and  protruding  through  the 
crushed  dolomite  hearth.  When  used  with  d.c.  these  are  gen- 
erally six  in  number,  connected  to  the  negative  side  of  the 
power  plant,  and  placed  as  far  as  possible  from  the  vertical 
carbon  electrodes,  either  three  or  four  in  number,  and  being 
of  a  like  polarity,  and  which  hang  vertically  through  open- 
ings in  the  arched  roof,  which  is  made  of  silica  brick. 

The  lower  ends  of  the  carbon  electrodes  are  kept  ad- 
justed so  that  they  almost  touch  the  slags,  but  not  quite,  so 
as  to  form  an  arc  between  these  and  the  slag  Since  the  bot- 
tom electrodes  are  as  far  as  possible  from  the  upper  ones,  the 
current  passes  through  all  the  charge,  and  by  this  means  the 
whole  mass  is  uniformly  heated.  The  current  in  crossing 
the  bath  also  produces  an  electro-magnetic  field,  which  gives 
the  bath  a  rotary  movement,  which  quickens  and  helps  the 
chemical  reactions. 

The  furnace  can  be  used  with  any  current  continuous, 
1  ph.,  3  ph.,  and  3  ph.,  the  e.m.f.  required  being  about  65  volts. 
In  the  case  of  a.c,  it  is  best  to  have  a  low  frequency,  on  ac- 
count of  the  effects  of  self-induction,  which  are  very  notice- 
able if  anything  over  50  cycles  are  used.  If  three  phase  cur- 
rent is  utilized  a  special  star  connection  is  used,  the  prin- 
ciple of  the  connection  being  that  one  of  the  phases  is  re- 
versed in  relation  to  the  other  two. 

Another  thing  that  has  to  be  watched  carefully  is  the 
cable  arrangements  for  conveying  the  current  to  the  furnace, 
as,  if  these  are  not  arranged  systematically  around  the  fur- 
nace, induction  losses  will  be  heavy,  and  there  will  also  be 
unequal  heating  in  the  bath. 

Although  the  costs  of  this  type  of  furnace  are  high — 
near\y  900  kw.  hours  per  ton  of  molten  metal  produced — its 
high  temperature,  smooth  working,  and  uniformity  of  pro- 
duct make  it  not  only  practicable,  but  almost  necessary  for 
the  manufacturer  who  requires  only  the  best  and  highest 
priced  steels. 

The  Snyder  (Arc) 

We  now  come  to  the  Snyder.    This  type  of  furnace  has 
come  to  the  fore  in  the  last  few  years,  and  has  been,  until 
the  present,  a  single-phase  proposition;  but,  owing  to  th 
size  of  the  furnaces  increasing  and  the  efforts  of  everyone  t 
cut  the  time  from  the  changing  of  the  cold  scrap  to  the  pour 
ing  of  the  heat  to  the  minimum — that  is,  a  certain  weight  of 
metal  requires  so  many  kw.  hours  of  electricity  to  complete 
the  heat  according  to  the  grade  of  steel  required — the  maxi- 
mum load  of  the  present-day  furnace  is  raised  to  the  limit, 
and,  as  most  power  companies  are  three-phase  systems,  the 
single-phase  furnace  user  is  always  in  trouble  with  the  powei 
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company  through  unbalancing  and  interfering  with  their  regu- 
lation. If  the  furnace  was  located  in  the  proximity  of  the 
power  house  and  could  draw  its  current  direct  from  the  main 
bus  bar  with  a  big  reserve  of  power  behind  it,  all  would  be 
well,  but  the  location  of  a  power  house  is  usually  not  at  all 
suitable  for  the  location  of  a  foundry.  Of  course,  all  this  can 
be  got  away  from  by  the  use  of  a  motor-generator  at  the 
foundry,  and  this,  in  my  opinion,  is  the  ideal  proposition — 
i.e.,  a  single-phase  furnace  operated  by  a  motor-generator 
set.  ■      ■  'i 

The  original  cost  of  an  installation  of  this  description  is, 
of  course,  a  great  deal  more  than  that  of  the  single  trans- 
former, but  the  benefits  derived  from  it  more  than  compen- 
sate for  this,  and  usually  it  will  pay  for  itself  before  very 
long,  as  most  power  house  men  will  make  an  allowance  in 
their  rate  if  the  rate  is  based  on  the  power-factor;  and,  as 
you  know,  with  a  synchronous  motor  driA'ing  your  generator, 
you  can  keep  the  power-factor  at  unity.  But  as  first  cost  has 
a  lot  to  do  with  selling  furnaces  to-day,  the  Snyder  people 
are  now  including  a  Scott  connection  in  their  equipment  and 
selling  a  two-phase  furnace. 

The  Snyder  single-phase  furnace  is  simple  ip  construc- 
tion, consisting  of  a  spherical  steel  shell,  the  top  quarter  of 
which  tilts  back  to  an  angle  of  80  degrees,  by  means  of  a 
motor-driven  attachment  to  allow  for  placing  your  whole 
charge  in  the  furnace  at  once  by  the  use  of  a  crane,  whilst 
the  whole  furnace  revolves  on  an  arc,  of  which  the  spout  is 
the  axis  of  the  circle,  by  another  motor  control  for  pouring. 

The  bowl  of  the  furnace,  or  part  that  contains  the  charge, 
consists  of,  in  the  case  of  an  acid  furnace,  tamped  ganister 
bonded  with  fire  clay  and  gluterine,  whilst  the  roof  is  formed 
of  specially  designed  fire  brick,  forming  an  arch.  The  top 
electrode  is  made  of  graphite,  and  projects  through  the  cen- 
tre of  the  roof,  and  is  held  by  a  copper  crane  or  carrier, 
which  tilts  back  with  the  roof  and  also  raises  or  lowers  the 
carbon  vertically  by  motor  control.  The  bottom  electrode 
is  of  copper  and  water  cooled.  This  furnace  is  operated  at  a 
high  voltage,  viz.,  220  volts,  and  in  the  case  of  a  two-ton  fur- 
nace required  800  kw.  at  full  load.  This  type  of  furnace, 
owing  to  its  high  voltage,  quickness  of  charging,  etc.,  is  very 
fast,  and  will  give  an  average  of  ten  heats,  or  twenty  tons  of 
molten  metal  in  the  twenty-four  hours. 

In  general  practice  for  castings,  etc.,  a  quick  furnace  like 
the  electric  should  not  be  of  larger  size  than  two  or  three 
tons,  as  although  this  limits  the  size  of  a  single  casting  to 
that  weight,  it  will  generally  be  found,  as  a  commercial  mat- 
ter, profitable  to  get  anything  larger  cast  outside,  because 
the  smaller  the  furnace  the  more  heats  per  day  and  the  more 
times  the  floor  can  be  poured  of¥,  and  the  smaller  your  floor 
the  smaller  the  building  to  cover  it,  and  the  smaller  your 
overhead  charges,  capacity  of  crane,  ladles,  etc. 

Several  Functions  to  Perform 

An  electric  steel  furnace  has  several  functions  to  per- 
form. It  has  to  hold  the  metal  bath,  keep  the  heat  produced 
from  getting  away,  and  support  the  electrical  apparatus  for 
introducing  the  current. 

For  the  first  two  reasons  an  electric  furnace  should  have 
as  large  a  volume  as  possible  and  as  small  an  outside  sur- 
face; therefore,  as  of  all  geometric  shapes,  a  sphere  has  the 
largest  ratio  of  volume  to  surface,  a  furnace  should  be  as 
nearly  spherical  as  possible.  As  a  single-top  electrode  gives 
you  the  best  chances  for  carrying  this  out,  it  is,  in  my  opinion, 
another  point  in  the  favor  of  the  Snyder  single-phase  furnace. 

Another  point  which  amounts  to  a  surprisingly  large  fig- 
ure in  continuous  working  is  the  electrode  consumption.  In 
a  single-phase  furnace  this  consumption  is  not  much  more 
than  a  third  of  that  of  a  three-phase  furnace  of  the  same 
size,  and  as  this  is  approximately  six  pounds  per  electrode  a 


ton  of  metal  melted  and  graphite  electrodes  cost  about  loc 
per  pound,  you  can  figure  this  out  in  dollars  per  ton  The 
loss  of  energy  or  resistance  per  square  inch  of  electrode  also 
comes  mto  account.  Whilst  another  very  important  feature 
of  the  smgle-phase  furnace  is  the  saving  in  refractories,  as  it 
IS  here  possible  to  place  the  source  of  heat  at  the  maximum 
distance  from  the  walls. 

Electric  furnaces  can  be  lined  either  acid  or  basic,  and 
wh.ch  should  be  used  is  determined  entirely  by  commercial 
cons.derat.ons.  as  either  lining,  when  properly  put  in  is 
equally  reliable  and  convenient  in  operation.  With  a  bksic 
bo  torn  refining  can  be  done.  To  do  refining  cuts  down  the 
output  per  day  in  tons,  and  therefore  increases  the  costs  of 
labor  electricity,  electrodes,  and  refractories  per  ton  of 
metal  me  ted,  as  well  as  the  basic  bottom  material  being  a 
great  deal  more  expensive  than  the  acid  bottom  ganister,  but 
s  ee  scrap  which  has  to  be  refined  is  much  cheaper  than 
steel  scrap,  which  can  be  melted  and  poured  without  refining 
and  It  IS  usually  cheaper  to  run  basic,  especially  on  casting 
work  where  varied  specifications  have  to  be  met.'  Should 
the  local  market  conditions  change  so  that  the  purer  scrap 
can  be  purchased  low  enough,  or  you  get  a  long  run  of  bil- 
lets or  something  of  an  analysis  which  can  be  met  by  usinc  a 
scrap  procurable  without  much  refining  being  necessary,  then 
you  can  change  your  lining  to  acid  in  a  few  days,  as  the  kind 
of  lining  used  does  not  effect  the  rest  of  the  construction  of 
the  furnace,  with  the  exception  that  the  acid-melting  process 
IS  fiercer  and  harder  on  your  arc  control  apparatus. 

The  Future  is  Promising  for  the  Electric 

In  finishing,  I  would  like  to  state  that,  in  my  opinion 
he  strides  which  the  electric  furnace  has  made  in  the  last 
few  years  ,n  steel  and  alloy-making  is  nothing  to  the  develop- 
ments wh.ch  are  going  to  take  place  wjth  electric  furnaces  m 
the  next  few  years  when  this  country  of  ours  begins  to  de- 
velop her  mineral  resources.  As  water  power  is  abundant  in 
most  mineral  districts  notably  copper,  zinc,  tin,  and  nickel 
power  plants  and  furnaces  for  at  least  the  first  stages  of 
refining  will  be  installed  right  at  the  mines,  thereby  allowino- 
for  the  removal  of  the  dross  right  on  the  spot,  with  there"- 
fore  the  high  freight  rates  to  the  present  smelters  on  the 
useless  part  of  the  ore  saved,  and  I  even  think  iron  ore  will  be 
treated  the  same  way.  Some  of  you  mav  be  wondering  why 
ordinary  smelters  are  not  erected  on  iron  ore  properties,  and 
his  was  done  in  the  early  activities,  but  were  discontinued 
for  the  following  reason:  The  heat  produced  by  a  coal  or  gas 
flame  will  only  reach  a  certain  maximum  temoerature  of  1  700 
degrees  centrigrade,  however  much  developed,  and  as  this 
was  found  not  hot  enou-h  to  refine  ore  from  manv  fields  it 
was  found  necessary  to  mix  the  ores  from  different  places'  in 
order  to  properly  refine  it;  and,  as  this  reauired  much  ship- 
ping of  ores,  It  was  found  best  to  ship  it  all  to  certain  centres 
and  have  the  smelter  there.  This  state  of  affairs  does  not 
affect  the  electric  furnace  at  all,  as  your  range  of  tempera- 
ture with  an  arc  handled  through  slas  is  so  tremendous 
whilst,  as  said  before,  the  resistance  type  furnace  can  be  used 
for  the  low  fusion  point  metals;  also  ores  containing  3  per 
cent,  of  titanium  are  not  accepted  by  smelters,  but  these  will 
be  able  to  be  utilized  now. 

General  Costs 

Perhaps  before  finishing  it  would  be  well  to  mention  a 
few  words  as  regards  general  costs.  You  will  notice  I  have 
kept  away  from  this  as  much  as  possible,  as  if  I  erred  one 
wav  the  furnace  builders  and  sellers  would  be  after  me  and  if 
the  other  way,  the  purchasers  of  steel  castinas  would  be 
equally  wrathy;  whilst  if  I  told  the  truth.  l,oth  sides  would 
be  after  my  blood.  Nevertheless,  with  a  modern  three-phase 
furnace  the  costs  per  ton  for  reducing  cold  scrap  to  a  good 
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grade  of  steel,  and  allowing  time  to  make  an  analysis  before 
pouring,  would  be: 

Electric  power,  750  kw.  at  V2C  ..'  •  •   $  3.75 

Electrodes,  20  pounds  at  15c  pound    3.00 

Refractories   2.50 

Slag  material   .70 

Labor  •••   2.00 

Making  a  total  of    $11.95 

Whilst  with  a  single-phase  furnace  it  can  be  done  for: 

Electric  power,  600  kw.  at  yic  •  •   *3.00 

Electrodes   ;  ■   l-^^ 

Refractories    2.00 

Slag  material    •''^ 

Labor   

Making  a  total  of    $8.75 

These  figures,  I  am  afraid,  will  not  agree  with  any  costs 
you  may  see  printed,  as  they  are  up  to  date.  Any  figures 
which  I  have  come  across  must  have  all  had  their  calculations 
based  on  before-war  prices. 

The  Rennerfelt 

With  regard  to  the  "Rennerfelt,"  this  is  one  of  the  newer 
types  of  furnace  and  is  peculiar  as  to  the  method  of  its  elec- 
trode arrangement.  It  is  really  a  two-phase  system,  run  off  a 
three-phase  supply,  and  has  three  carbons,  two  entering  prac- 
tically horizontally  from  the  sides  and  one  through  the  top. 

The  three-phase  current  enters  the  transformers  and  is 
changed  by  means  of  a  Scott  connector  to  a  two-phase  three- 
wire  system,  the  vertical  electrode  carrying  about  40  per  cent, 
more  current  than  the  two  side  ones.  This  has  the  effect  of 
mushrooning  the  arc  downward  on  to  the  bath,  and  it  also 
helps  drive  the  heat  away  from  the  roof,  which  is  an  advan- 
tage. One  disadvantage  of  this  furnace  for  steel-making,  to 
my  mind,  is  that,  although  this  furnace  is  very  steady,  the 
bath  is  so  quiet  that  it  takes  longer  to  eliminate  the  impuri- 
ties, but  this  same  characteristic  is  an  advantage  in  the  disso- 
lution of  other  metals. 

New  Books 

Examples  in  Battery  Engineering  —  By  Professor  r.  E. 
Austin,  E.E.,  Hanover,  N.H.  Published  by  the  author;  price 
$1.25.  This  book  is  written  in  view  of  the  increasing  use  of 
primary  and  storage  cells  and  the  greatly  extended  applica- 
tions possible  in  the  future.  The  arrangement  of  the  subject 
matter  in  lessons  under  important  subject  headings  adapts  the 
l)Ook  for  use  as  a  text-book  and  discussions  on  the  application 
of  theory  to  practice  renders  the  book  useful  to  electricians 
and  operators  of  submarines  and  automobiles.  There  are  90 
pages,  41/2  X  7>4  inches,  cloth  bound,  illustrated. 

Public  Utility  Rates— by  Harry  Barker,  B.S.,  Mem.  A.LE. 
E.;  McGraw-Hill  Book  Company,  Inc.,  New  York,  publishers; 
price  $4  net.  This  book  is  a  discussion  of  the  principles  and 
practice  underlying  charges  for  water,  gas,  electricity,  com- 
munication, and  transportation  services.  The  author  has 
attempted  to  follow  the  main  lines  of  a  broad  survey  of  the 
rate  problem,  free  from  the  mass  of  obscuring  detail  which 
necessarily  marks  individual  cases,  and  in  so  doing  has  studied 
and  extracted  the  best  from  the  numerous  discussions  and 
writings  of  the  recent  past  on  this  most  important  and  com- 
plicated sul)ject.  Where  divergence  of  opinion  occurs  an 
attempt  has  been  made  to  present  both  sides  in  an  impartial 
manner.  The  scope  of  the  work  may  be  gathered  from  the 
following  chapter  headings:  Development  of  Utility  Regula- 
tion; Product  and  Service  Companies;  Various  Bases  for 
Rates;  Details  of  the  Cost-of-Service  Study  of  Rates;  Fair 
Value  of  Utility  Property;  Valuation  as  an  Engineering  Task; 
l-teasonable  Return,  Interest,  Compensation  for  Risk;  Depre- 


ciation as  it  AfJects  Utility  Rates;  Miscellaneous  Problems 
Indirectly  Related  to  Rate-Making;  Problems  of  Railway 
Rates;  Problems  of  Express  Transportation  Rates;  Rate  Pro- 
blems of  Street  and  Interurban  Railway  Transportation;  Pro- 
blems of  Water  Rates;  Rate  Problems  of  Gas  Utilities;  Rate 
Problems  of  Electricity  Supply  Works  and  Problems  of  Tele- 
phone Rate-Making.- 


New  "Monitor"  Office 

The  Monitor  Controller  Company,  of  Baltimore,  manu- 
facturer of  automatic  starters  and  controllers  for  all  kinds  of 
motor-driven  machinery,  announces  the  opening  of  a  new 
office  in  Buffalo,  at  718  Ellicott  Square,  under  direction  of  Mr. 
William  G.  Merowit.  This  office  will  have  charge  of  business 
in  the  Western  New  York  territory,  also  Canadian  territory 
adjacent  to  Toronto  and  Hamilton.  Mr.  Merowit  is  particu- 
larly qualified  to  serve  Monitor  System  customers  because  of 
his  previous  active  experience  in  the  industry. 


World's  Largest  Telephone  Cable 

The  largest  submarine  telephone  cable  in  the  world  has 
just  been  completed  across  Raritan  Bay,  between  Eltingville, 
Staten  Island,  and  Keansburg,  N.J.,  by  the  New  York  Tele- 
phone Company.  It  is  nearly  five  and  a  half  miles  long 
and  contains  seventy-four  pairs  of  wires.  The  new  cable  does 
away  with  3,000  miles  of  open  wires  and  13,000  cross-arms 
used  on  the  old  land  route.  Longer  cables  are  in  existence 
across  the  English  Channel  and  on  the  Pacific  Coast,  but 
these  carry  only  up  to  sixteen  pairs  of  wires. 


Britain's  Plan  for  Electric  Supply 

The  special  government  committee  appointed  last  March 
in  England  to  investigate  a  scheme  for  the  bulk  production 
of  electricity  is  rapidly  completing  a  plan  of  government 
control.  It  is  suggested  that  the  country  be  divided  into 
seven  areas,  with  a  company  in  each  area  to  amalgamate  the 
existing  plants.  Government  control  of  other  utilities  in 
the  past  has  not  been  particularly  beneficial  to  the  con- 
sumer on  account  of  large  expenditures  for  arbitration  and 
payments  to  private  companies.  It  is  anticipated,  however, 
that,  with  government  control  of  electric  plants,  the  rates 
to  the  consumer  will  be  materially  reduced. 


Metal  Molding  Fittings 

The  National  Metal  Molding  Company,  Pittsburgh, 
manufacturers  of  electrical  conduits  and  fittings,  have  sent 
out  Bulletin  Nos.  201  and  400,  descriptive  of  Flexsteel  Ar- 
mored Conductors,  conduits  and  fittings  and  Natioilal 
stamped  steel  fixture  studs.  Each  of  these  bulletins  is  bound 
in  a  separate  correspondence  folder,  suitably  indexed  for 
filing  either  according  to  the  material  or  to  the  name  of 
the  company.  As  previously  noted,  this  company  has  adopt- 
ed this  correspondence  folder  plan  as  standard,  and  has  now 
issued  Bulletins  Nos.  50,  151,  201,  350  and  400,  covering 
Rigid  conduits,  Flextube  Non-Metallic  Flexible  Conduit, 
Flexsteel  Products,  Locknuts  and  Bushings  and  fixture  Studs 
respectively.  Announcement  is  made  that  other  similar  bul-' 
letins  are  forthcoming  and  will  be  issued  as  rapidly  as  neces- 
sary revisions  can  be  made,  these  to  replace  the  loose  leaf 
catalogue  formerly  issued  by  this  company. 


The  Faculty  of  Applied  Science  of  McGill  University  has 
conferred  degrees  for  electrical  engineering  on  Baltazar  Moas, 
Havana,  Cuba,  and  William  Grant  Tyler,  Montreal  West. 


July  1,  1917 


THE   ELECTRICAL  NEWS 


33 


First  Unit  for  Portneuf  Hydraulic  Company 

550  h.p.  Samson  Turbine— 500  Kv.a.  Generator— New  Plant  Will 
Supply  a  Number  of  Villages 


La  Compagnie  Hydraulique  de  Portneuf,  Limitee,  have 
r?cently  completed  the  installation  of  the  first  unit  at  their 
power  house  on  the  St.  Ann's  River  at  St.  Alban,  Que.  Sev- 
I  ral  interesting  features  from  an  engineering  standpoint  were 
encountered  in  the  building  of  the  main  dam,  power  house, 
and  excavations,  due  to  rock  formation. 

The  first  dam  across  the  river  was  completed  in  1914,  but 
owing  to  faulty  construction  was  carried  away  by  the  high 
water.  The  company  was  reorganized,  and  the  new  concrete 
dam  completed  later  in  1914.  In  the  spring  of  1915  the  new 
company  decided  to  install  the  first  unit,  and  awarded  the 
contract  for  the  head  gates,  excavation,  and  building  of 
power  house  to  Messrs.  Archambault  &  Conway,  of  Montreal, 
who  completed  the  contract  in  September,  1915. 

Considerable  difficulty  was   encountered  owing   to  the 


a  6-ft.  diameter  intake  pipe.  The  turbine  is  controlled  by 
one  6,000-ft.  pound  Lombard  oil  pressure  governor  of  the 
Erie  Canal  Type. 

The  unit  develops  550  horse-power  when  operating  at  a 
speed  of  300  revolutions  per  minute,  the  head  varying  from 
35  to  48  feet.  The  efficiency  of  the  unit  when  operating  under 
these  conditions  shows  approximately  89.99  per  cent. 

A  6-ft.  diameter  butterfly  valve,  complete  with  the  neces- 
sary hand-operating  mechanism,  is  situated  in  the  intake  pipe, 
so  that  the  water  can  be  completely  and  conveniently  closed 
off  from  the  turbine  unit. 

The  drawing  herewith  gives  a  general  description  of  the 
installation. 

Electrical  Apparatus 

The  contract  for  the  electrical  apparatus  and  its  installa- 


Section  through  initial  unit  of  La  Compagnie 
Hydraulic  de  Portneuf. 


heavy  rainfall  during  the  spring  and  summer,  which  necessi- 
tated working  under  water  the  greater  part  of  the  time  to 
allow  of  the  installation  of  the  draft  tubes.  After  a  heavy 
rainfall  of  several  hours'  duration  the  level  of  the  river  would 
show  a  rise  of  seven  to  eight  feet,  which  delayed  the  progress 
of  the  work.  Owing  to  the  heavy  rush  of  water  much  small 
rock  was  washed  into  the  draft  tube  excavation  after  a  rain- 
fall, which  again  delayed  operation. 

The  Turbine  Eqiupment 

The  water  wheel  equipment  consists  of  one  vertical  tur- 
bine unit  complete.  This  wheel  is  of  the  well-known  im- 
proved Samson  enclosed  turbine  35  in.,  with  steel  plate  case 
and  draft  tube.    The  turbine  is  furnished  with  water  through 


tion  was  awarded  to  the  Engineering  Company  of  Canada, 
Montreal,  and  consists  of  the  following: 

1  size  24S,  500  kv.a.,  300  r.p.m..  6,000-volt,  3-phase,  bO- 
cycles  vertical  alternator  for  direct  coupling  to  vertical  water 
wheel  shaft. 

3  twenty-two  kw.  type  R.,  vertical,  direct  current  excit- 
ers, 125-volt,-950  r.p.m. 

The  exciter  shafts  extend  through  the  power-house  floor 
and  are  driven  by  pulleys  on  the  water  wheel  shaft.  In  this 
manner  all  accidents  are  avoided,  as  it  leaves  the  floor  clear 
from  revolving  belts. 

The  alternator  is  guaranteed  to  carry  a  continuous  over- 
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load  of  25  per  cent.,  with  a  temperature  rise  not  to  exceed  50 
to  60  degrees  centigrade. 

The  efficiency  guarantees  were  as  follows:  P.F.,  100  per 
cent;  Yz  load,  91.0;  %  load,  92.8;  full  load,  93.8;  5/4  load,  94. 

Before  shipment  the  alternator  was  tested  at  the  works  of 
the  company  and  the  guarantees  were  exceeded  by  approxi- 
mately 2  per  cent.  An  overspeed  test  was  also  given,  the 
alternator  running  at  625  r.p.m.  for  24  hours,  without  any 
undue  vibration  or  distortion. 

Owing  to  the  possibility  of  later  installing  somewhat 
larger  imits  of  approximately  1,000  kv.a.,  it  was  decided  to 
use  exciters  of  sufficient  capacity  to  take  care  of  such  in- 
crease. The  present  exciters  are,  '  therefore,  designed  to 
handle  the  excitation  of  the  largest  machine  which  can  be 
installed  in  the  power-house.  The  switchboard  is  of  standard 
design  for  a  unit  of  this  capacity,  with  no  unusual  features. 

The  lines  of  the  company  extend  to  the  villages  of  St. 
Alban,  St.  Marc.  Des  Carrieres  and  Deschambault,  Que. 
Tlie  transmission  line  voltage  is  6,600,  which  is  stepped  down 
to  2,200  and  550/110  volts  at  St.  Marc,  for  light  and  power 
and  110  volts  at  St.  Alban  and  Deschambault. 

The  consulting  engineer  for  the  company  is  Mr.  De 
Gaspe  Beaubien,  Montreal.  The  water  wheel  equipment  was 
manufactured  and  supplied  by  the  William  Hamilton  Com- 
pany, Ltd.,  Peterboro,  Ont.;  the  electrical  apparatus  was 
manufactured  by  the  Electric  Machinery  Company,  Minne- 
apolis, Minn.,  and  supplied  and  installed  by  their  representa- 
tives, the  Engineering  Company  of  Canada,  Transportation 
Building,  Montreal. 


Mr.  H.  K.  Dutcher  Points  Out  the  Power  Ad- 
vantages of  the  Cheakamus  River 

Vancouver,  B.C.,  June  13th,  1917. 

Editor,  Electrical  News: 

I  note  in  youx  issue  of  June  1st  an  article  by  my  friend 
Mr.  W.  R.  Bonnycastle,  on  the  Hydro  Possibilities  of  British 
Columbia,  which  article  gradually  leads  from  the  general 
subject  of  water  powers  with  more  particular  emphasis  to  the 
merits  of  the  Bridge  River  power  as  a  project  most  accept- 
able to  the  city  of  Vancouver  in  its  plans  for  a 'municipal 
power  system. 

As  the  city  will  probably  accept  the  oi?er  of  Sir  Adam 
Beck  to  have  the  engineers  of  the  Hydro-electric  Commis- 
sion investigate  the  several  water  powers  submitted  to  the 
city,  including  the  Bridge  River  project,  by  the  Bridge  River 
Power  Company,  for  which  Mr.  Bonnycastle  is  consulting 
engineer,  and  the  Cheakamus  River  by  the  B.  C.  Power  and 
Electric  Company,  for  which  company  I  am  consulting  engi- 
neer, it  is  naturally  assumed  that  the  article  in  question 
appears  at  this  opportune  time  with  possibly  some  prospect 
of  creating  in  the  minds  of  those  interested,  a  special  attach- 
ment to  the  Bridge  River  scheme  in  its  relation  to  the  re- 
quirements of  the  city  of  Vancouver. 

Therefore,  on  behalf  of  my  clients,  who  have  given  an 
option  to  the  city  for  the  purchase  of  the  rights  of  the 
Cheakamus  River,  I  wish  to  correct  the  impression  which 
some  of  your  readers  may  obtain  from  Mr.  Bonnycastle's 
article  that  the  Bridge  River  Power  is  the  most  suitable 
and  economical  power  for  the  city  of  Vancouver  to  purchase 
and  develop  for  the  requirements  of  a  municipal  system. 

At  the  time  when  the  Royal  Commission  vvere  holding 
session  in  Vancouver  last  year  I  prepared  a  report  for  pre- 
sentation to  the  Commission  on  the  Water  Powers  of  British 
Columbia,  with  more  particular  reference  to  the  powers  avail- 
able within  practical  range  of  Vancouver,  this  report  being 
submitted  at  the  request  of  the  Vancouver  Board  of  Trade. 

I  also  obtained  options  on  both  the  Bridge  River  power 
and  the  Cheakamus  River  power  al)out  a  year  ago,  and  per- 
sonally submitted  tlicsc  powers  to  certain  New  York  groups 


interested  in  water  powers  for  special  industries  depending 
on  cheap  electrical  power,  and  in  the  course  of  the  study 
of  these  powers  with  the  engineering  experts  of  the  groups 
interested  it  was  clearly  demonstrated  that  it  would  be 
neither  practical  nor  economical  to  bring  the  Bridge  River 
power  to  the  Coast  to  compete  with  the  Cheakamus  and 
other  powers  more-  favorably  situated. 

From  the  plans  submitted  there  is  no  evidence  that  the 
Bridge  River  scheme  can  produce  more  than  200,000  h.p.  of 
continuous  energy  from  the  storage  available  and  shown 
on  the  surveys  of  the  company,  there  being  a  mean  storage 
area  of  about  950  acres,  giving  by  a  150  ft.  dam,  a  storage  of 
less  than  60,000  acre  feet,  whereas  the  government  records 
of  stream  flow  (see  page  169,  Water  Resources  Paper  No.  14 
for  1914)  show  that  this  river  requires  1,213,000  acre  feet 
storage  for  the  eight  months  period  of  low  flow  to  maintain 
the  flow  required  for  400,000  h.p. 

The  cost  of  development  at  the  power  plant  will  ap- 
parently be  no  cheaper  than  the  cost  per  h.p.  of  several 
powers  on  the  Coast,  including  the  Cheakamus  and  Camp- 
bell River  schemes,  while  the  transmission  to  Vancouver,  a 
distance  of  about  150  miles,  would  add  enormously  to  the 
cost  of  the  power  to  the  city,  especially  for  the  first  forty  or 
fifty  years'  requirements  of  the  city  in  competition  with  the 
existing  systems,  and  with  a  capital  charge  of  at  least  $200 
per  h.p.  for  the  initial  development  of  25,000  h.p.  required. 

The  capital  cost  for  developing  power  from  the  Bridge 
River  and  Cheakamus  River  schemes  is  estimated  to  be  about 
the  same  per  h.p.,  and  Mr.  Bonnycastle's  estimate  for  50,000 
h.p.  from  the  Bridge  River  includes  an  estimate  of  $2,580,000 
for  the  transmission  system  alone,  but  since  the  Cheakamus 
power  is  only  forty-four  miles  from  Vancouver,  there  is  a 
difference  in  this  case  in  favor  of  the  Cheakamus  power 
transmitted  to  the  city  of  at  least  $1,750,000  capital  expendi- 
ture, or  about  $210,000  in  annual  charges. 

Steam  Reserve  Necessary 

The  150  miles  of  power  transmission  from  the  Bridge 
River  through  a  mountainous  country  severely  affected  by 
winter  conditions  would  make  necessary  the  construction  of 
a  steam  plant  reserve  with  a  capacity  probably  equal  to 
the  development,  and  this  should  therefore  be  added  to  the 
capital  and  annual  cost  of  power  from  this  source. 

The  Cheakamus  River  can  produce  from  two  power 
stations  a  total  of  about  300,000  h.p.  of  continuous  energj'- 
at  a  cost  of  less  than  $70  per  h.p.,  or  an  annual  cost  of  about 
$8.50  per  h.p.,  the  cost  of  the  first  25,000  h.p.  development 
being  nearly  as  low  per  h.p.  as  the  full  development.  The 
new  government  maps  of  the  district  show  a  drainage  area 
of  about  450  square  miles,  and  the  mean  flow  varies  from 
2500  to  3000  second  feet,  as  may  be  noted  on  page  175  of 
Report  No.  14.  The  extreme  regularity  of  flow  of  this  river 
is  naturally  due  to  the  heavy  precipitation  common  to  the 
Coast,  and  the  numerous  glaciers  and  lakes,  including  Lake 
Garibaldi,  area  3,380  acres,  Cheakamus  Lake  area,  about 
2,400  acres,  with  several  smaller  lakes  on  the  course  of  the 
river. 

In  the  examination  of  these  and  other  water  powers  there 
are  several  factors  affecting  the  value  of  water  powers  in  this 
province  which  perhaps  are  not  so  familiar  to  the  condi- 
tions affecting  water  powers  in  the  East.  It  is  seldom  found, 
for  example,  that  engineers  will  attempt  a  large  power  de- 
velopment in  a  mountainous  district  where  there  are  no  lakes 
for  storage  and  where  the  stream  flow  is  extremely  vari- 
able, as  the  construction  of  a  dam  for  storage  under  such 
conditions  is  attended  with  more  than  the  ordinary  risks  and 
expense,  especially  in  the  dry  belt  under  the  conditions  of 
limited  and  only  recent  records  of  stream  flow. 

The  additional  risks  attending  a  long  transmission  line 
through  a  mountainous  country  with  no  market  of  any  value 
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along  the  route,  greatly  depreciates  the  reliability  of  power 
and  naturally  increases  the  necessity  of  steam  plant  reserve. 

To  properly  gauge  or  estimate  the  market  for  power 
available  for  a  municipal  plant  in  Vancouver,  it  is  well  to 
keep  in  mind  the  existence  of  two  companies  already  in  the 
field  having  control  of  several  hundred  thousand  h.p.  avail- 
able with  about  120,000  h.p.  already  in  operation. 

Under  similar  conditions  of  competition  the  city  of 
Seattle  power  plant  system,  after  ten  years  operation  has  a 
power  load  of  about  30,000  h.p.,  and  the  Winnipeg  municipal 
system  a  load  of  about  24,000  h.p.,  both  these  cities  having 
a  much  greater  population  than  Vancouver,  while  the  On- 
tario Hydro-electric  Commission,  by  their  last  report,  show 
a  peak  load  of  about  95,000  h.p. 

It  would  seem  advisable  to  plan  the  Vancouver  muni- 
cipal plant  system  for  an  initial  development  of  not  more 
than  25,000  h.p.  with  the  assumption  that  a  load  of  about 
50,000  h.p.  might  be  obtained  in,  say,  twenty  or  thirty  years, 
and  the  cost  of  power  from  the  start  must  be  low  enough 
to  compete  successfully  with  the  existing  systems,  unless  the 
city  wants  a  white  elephant  as  a  burden  for  the  ratepayers 
to  carry  in  addition  to  the  already  burdensome  conditions 
of  taxation. 

Therefore  it  is  suggested  that  with  -300,000  h.p.  available 
from  the  Cheakamus  River  alone  with  power  stations  close 
to  the  city,  it  is  hardly  possible  that  the  city  will  ignore  the 
Coast  powers  and  go  back  nearly  150  miles  to  the  dry  belt 
country  for  the  200,000  h.p..  available  from  the  Bridge  River 
scheme. 

These  features  will  doubtless  be  fully  and  satisfactorily 
covered  in  the  report  to  be  submitted  to  the  city,  but  in 
the  meantime  this  letter  is  submitted  in  the  interests  of  my 
clients  the  B.  C.  Power  &  Electric  Co.,  and  in  justice  to  the 
merits  of  the  Cheakamus  River  power  possibilities,  which 
apparently  is  included  in  the  smaller  water  powers  near  Van- 
couver, referred  to  by  Mr.  Bonnycastle  in  his  interesting 
article. 

Yours  sincerely, 

H.  K.  Butcher. 


Buying  a  Cause  and  Paying  for  Effect — 
Useful  Suggestions  on  Selling 

The  Society  for  Electrical  Development  has  issued  a 
splendid  little  handbook  on  selling  illumination  called  "Buy- 
ing a  Cause  and  Paying  for  Effect,"  which,  we  hope,  will  find 
its  way  into  the  hands  of  many  Canadian  salesmen  of  electric 
light  equipment.  The  text  of  the  book  is  that  it  is  an  "eflfect" 
we  must  try  to  sell — not  lamps,  or  glassware,  or  fixtures. 
And,  indeed,  this  conception  seems  to  lie  at  the  root  of  all 
successful  salesmanship.  It  is  just  another  word  for  "ser- 
vice," which,  after  all,  is  what  the  average  customer  tries  to 
purchase  in  whatever  store  he  enters,  from  boots  to  hats. 
The  actual  article  is  of  secondary  importance.  What  it  will 
do  for  the  owner  is  the  prime  consideration. 

This  booklet  is  full  of  useful  suggestions  on  how  to  sell 
the  "effect."  They  refer  chiefly  to  the  sale  of  illumination, 
but  are  equally  applicable  to  other  electrical  equipment.  We 
quote  the  following  as  of  special  value: 

Essentials  of  Selling  Plan 

An  effort  to  properly  sell  better  illumination  resolves 
itself  into  four  important  stages: 

1.  Preparation  of  prospect  list. 

2.  Advertising. 

3.  Solicitation. 

4.  Follow-up. 

1.  Prepciration  of  Prospect  List 

The  prospect  list  is  of  first  importance.  It  should  in- 
clude the  name  of  every  merchant  and  manufacturer  whose 


lighting  might  be  improved.  As  a  matter  of  fact,  such  a  list 
would  include  practically  every  user  of  electricity.  (We  pur- 
posely omit  non-users  of  electricity,  as  such  prospects  would 
be  better  covered  in  a  wiring  campaign.) 

So  that  sales  efforts  may  be  concentrated  on  those  whose 
lighting  is  in  more  obvious  need  improvement  this  list  should 
be  classified — either  by  a  marker  or  on  the  card  or  by  keep- 
ing separate  files,  into  those  considered  immediate  prospects 
and  those  to  be  called  on  at  a  later  date. 

The  list  might  also  be  divided  into  industrial  and  com- 
mercial classes.  Where  possible,  better  results  will  be  ob- 
tained if  one  salesman  goes  after  stores  while  another  spe- 
cializes on  factories,  foundries,  and  other  industrial  plants. 

Many  ways  of  obtaining  an  accurate  prospect  list  will  be 
found.  Some  of  the  "livest"  leads  are  generally  obtained  by 
a  little  night  work.  A  stroll  up  and  down  the  principal 
streets  in  the  evening  will  quickly  give  you  the  names  of  the 
stores  in  need  of  better  lighting. 

Once  started,  the  prospect  list  should  be  kept  constantly 
up  to  date.  An  accurate  list  is  invaluable.  An  inaccurate  one 
is  a  cause  of  wasted  efifort  and  wasted  money. 

2.  Advertising 

Advertising  is  not  an  expense  if  properly  handled.  Rather 
it  is  an  investment.  It  is  no  more  an  expense  than  an  active 
salesman.  But  to  be  effective  it  must  have  a  definite  objec- 
tive. It  must  pave  the  way  for  the  salesman's  call.  It  is  far 
cheaper  to  do  a  big  part  of  the  educational  or  missionary 
work  by  means  of  the  printed  salesmen  than  by  means  of 
flesh  and  blood  salesmen.  And  an  advertisement  in  a  news- 
paper, or  a  folder,  or  on  the  back  of  a  bill  will  often  get  to 
the  right  man  when  your  crack  salesman  can't  get  by  the 
office  boy.  , 

So  advertising  offers  you  the  one  best  way  of  preparing 
the  way  for  your  salesman's  call. 

We  will  not  attempt  to  say  which  form  of  advertising 
you  should  use.  Use  them  all  if  you  can — newspaper,  circu- 
lar letter,  mailing  card,  movie  slides,  back  of  bills,  delivery 
"wagons,  bill  boards,  etc. 

Under  the  heading  "Solicitation,"  which  follows,  will  be 
found  sales  arguments,  which  may  be  used  equally  as  well  in 
your  advertisements. 

3.  Solicitation 

Never  lose  sight  of  the  one  real  objective  of  every  sales- 
man— to  get  the  order.  And  that  means  to  sell  the  goods  or 
service  and  to  make  the  sale  in  such  a  manner  that  a  pleased 
customer  is  added  to  your  list. 

To  save  the  salesman  for  this  most  important  work  is  to 
keep  the  cost  of  the  completed  sale  down  to  a  minimum. 

A  salesman  is  a  "closer,"  and,  whether  an  organization 
has  one  or  a  hundred,  this  fact  should  always  be  kept  in  mind. 

Some  Arguments  for  the  Salesman 

While  no  fixed  line  of  argument  can  be  laid  down,  there 
are  a  few  points  which  it  will  be  well  to  keep  in  mind. 

In  the  first  place,  it  is  important  to  pick  the  right  line  of 
reasoning  at  the  start. 

You  will  find  plenty  of  merchants  who  are  spending 
money  on  their  store  fronts,  on  interior  arrangements,  ex- 
tensive delivery  service,  expensive  showcases,  etc..  and  yet 
these  same  merchants  will  calmly  tell  you,  "My  light  bills  are 
too  high  now.  If  you  will  show  me  how  I  can  cut  them  I'll 
talk  to  you." 

You  must  make  this  type  of  man  realize  that  he  is  posi- 
tively wasting  money  on  all  these  improvements  if  he  is  not 
at  the  same  time  getting  the  very  best  lighting  system  he  can 
find. 

Don't  let  your  prospect  get  into  the  "cut-my-Iighting- 
bills"  rut. 

Let  the  argument  of  reduced  lighting  bills  be  secondary 
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— and  be  very  careful  how  you  use  it.  You  are  building  on  a 
mighty  shaky  foundation  if  you  are  selling  a  merchant  better 
light  simply  because  his  bills  will  be  lower. 

You  will  have  a  hard  time  convincing  him  you  can  give 
him  more  light  and  at  the  same  time  cut  his  bills. 

If  you  sell  him  on  that  argument  his  chief  concern  is 
going  to  be  to  watch  his  bills.  He  really  doesn't  believe  you 
can  do  it,  and  wants  to  prove  you  can't. 

But.  on  the  other  hand,  if  you  sell  him  better  lighting,  a 
brighter,'  more  attract.ive  and  business-drawing  store,  with 
the  question  of  a  few  cents  more  or  less  on  his  lighting  bills 
left  in  the  background,  you  have  sold  him  something  tangible 
and  something  which  will  stay  sold. 

Certainly  this  is  about  the  only  way  the  new  Daylight 
Lamp  can  be  sold.  When  it  was  first  introduced  it  practically 
sold  itself.  The  clothing  store  manager  saw  the  wonderful 
daylight  effect  in  the  window  of  the  dry  goods  store.  He 
liked  it,  and  installed  "Daylight"  in  his  own  store.  The  ques- 
tion of  cost  didn't  enter.  He  wanted  the  best  light  and  he 
got  it. 

Sell  the  merchant  on  the  idea  of  the  importance  of  good 
light  as  an  advertisement.  There  is  no  advertising  outlay 
that  he  can  make  that  will  yield  him  the  continuous  returns 
that  money  spent  for  proper  illumination  and  lighting  eciuip- 
ment  will. 

Light  cheers,  and  the  cheerful  shopper  is  a  good  buyer. 
Amusement  resort  proprietors  have  been  quick  to  realize  this 
fact,  and,  as  a  result,  they  light  up  their  places  to  the  very 
limit. 

In  closing  these  few  points,  remember  that  the  two  vital 
factors  in  retailing  to-day  are  location  and  illumination.  No 
live  merchant  would  consider  for  a  moment  cutting  down  his 
rent  by  moving  to  a  side  street.  And  yet  he  might  about  as 
well  be  on  a  side  street  if  his  lighting  is  not  up  to  "Main 
Street"  standard.  Many  a  side  street  has  been  made  into  a 
busy  thoroughfare  by  good  illumination,  and  many  a  side 
street  merchant  is  putting  more  money  in  his  pocket  every 
year  because  his  better  lighted  store  is  pulling  trade  away 
from  his  short-sighted  rival  on  "Main  Street." 

Demonstration  Applied  to  Store  Lighting 

A  convincing  method  of  making  merchants  whose  win- 
dow lighting  is  not  effective  see  their  store  as  the  "man  on 
the  street"  sees  it  has  ben  worked  out  by  a  well-known  pro- 
gressive central  station. 

A  merchant  selected  in  a  particular  block — one  whose 
lighting  is  poor— is  approached  with  the  offer  to  fit  up  his 
window  with  a  thoroughly  up-to-date  and  efficient  equipment 
of  lamps  and  reflectors.  He  is  told  that  the  installation  will 
be  put  in  on  trial,  without  a  cent  of  expense  unless  he  wants 
to  keep  it. 

If  a  store  can  be  found  which  has  two  windows,  one  is 
equipped  with  good  lighting,  the  other  is  left  as  it  is.  Forty- 
nine  times  out  of  fifty  the  contrast  between  the  two  windows 
will  decide  the  merchant  to  keep  the  correct  equipment,  and 
you  will  get  an  order  to  modernize  the  other  window.  As 
an  object  lesson  an  installation  of  this  sort  will  be  a  strong 
factor  in  selling  the  adjoining  merchants. 

But  bear  this  in  mind;  Just  as  long  as  you,  who  are  sell- 
ing proper  illumination,,  allow  a  merchant  to  regard  good 
lighting  as  simply  big  electric  light  bills,  just  so  long  will  he 
keep  this  point  of  view  and  continue  to  try  to  cut  his  lighting 
overhead.    It's  up  to  you. 

Your  aim  should  he  to  make  the  merchant  see  that  an  in- 
stallation of  modern  illumination  will  give  a  tone  to  his  store, 
will  aid  in  showing  off  and  selling  his  merchandise,  and  will 
please  his  customers,  and  lessen  mistakes.  In  other  words, 
hammer  home  the  idea  of  the  attractiveness,  utility,  economy, 
;.n(l  selling  power  of  adequate  illumination. 

Many  of  the  above  arguments  apply  also  to  industrial 


lighting  in  shops  and  factories.  You  must  drive  home  the 
fact  that  better  and  properly  distributed  illumination  will 
mean  more  and  better  work  turned  out,  fewer  accidents,  and 
less  spoilage. 

These  are  all  big  items  to  the  industrial  plant  manager, 
and  you  will  find  plenty  of  facts  and  statistics  to  back  up 
your  arguments. 

Selling  Lamps  Over  the  Counter 

In  selling  lamps  over  the  counter  don't  sell  a  60-watt  or  a 
25-watt  lamp.  Sell  the  illumination  the  lamps  give.  Unfor- 
tunately, a  great  many  stores  still  demonstrate  a  lamp  by 
sticking  it  into  a  handy  test  socket  and  letting  the  glare  hi 
the  customer  in  the  eye.  The  theory,  apparently,  is  that  the 
brighter  the  glare  the  better  the  lamp. 

This  method  is  all  wrong.  In  the  first  place,  it  is  to  be 
hoped  that  a  bare  lamp  is  never  used  for  present-day  com- 
mercial lighting.  All  the  efforts  of  recent  years  have  been 
concentrated  on  increasing  the  illumination  on  the  object  and 
concealing  as  far  as  possible  the  source  of  illumination — the 
lamp  filament — from  the  direct  range  of  vision. 

A  a  far  better  way  to  show  a  customer  the  illumination 
to  be  obtained  from  the  different  size  lam,ps  is  to  display  each 
in  its  proper  reflector — in  such  position  that  the  light  will  be 
thrown  down  on  the  counter  or  table.  The  customer  then 
sees,  and  pays  for  the  effect  while  buying  the  cause. 

The  ideal  way  to  sell  lamps  is  not  to  ask  the  customer 
what  size  he  wants,  but  to  find  out  where  and  under  what 
conditions  he  is  to  use  them  and  then  sell  him  the  lamps  that 
your  experience  tells  you  are  the  proper  ones  for  the  place. 

This  is  real  illuminating  service.  It  is  selling  him  th 
"cause"  which  will  give  him  the  "effect"  he  is  after. 


Enlarging  Again 

The  factory  of  the  Main  Electric  Manufacturing  Com- 
pany, Pittsburgh,  has  been  enlarged  again  for  the  fourth 
time,  more  than  doubling  the  existing  .facilities  for  supply- 
ing Main  electric  plants.  It  is  stated  by  the  company  that 
their  field  has  been  greatly  widened,  varying  from  export 
business  coming  from  the  remotest  corners  of  the  earth,  to 
equipment  for  home  requirements,  including  factory  light- 
ing sets,  belted  and  direct  connected,  and  church  and  farm 
sets. 


For  Liberty 

Every  member  of  the  Economy  Fuse  and  Manufacturing 
Company,  Chicago  (numbering  over  two  hundred),  has  pur- 
chased one  or  more  Liberty  Bonds,  from  the  officers  and 
directors  to  the  newest  office  boy.  The  total  amounted  to 
$80,000.  The  company  evolved  a  liberal  selling  plan,  based 
on  weekly  payments  proportioned  to  the  wage  or  salary 
of  the  individual.  In  some  cases  the  payments  are  as  low 
as  twenty-five  cents  a  week.  In  addition,  the  company  will 
pay  the  last  $5  of  the  purchase  price  as  a  bonus  to  the  em- 
ployee who  remains  in  the  company's  employment  the  re- 
quired length  of  time.  It  is  provided  that  where  an  employee 
leaves  the  company  before  his  subscription  is  entirely  paid 
for,  the  money  paid  in  will  be  refunded,  together  with  six 
per  cent,  interest. 


Brisk  Business 

Electrical  supply  houses  in  Montreal  report  that  busi- 
ness is  lirisk.  This  condition  is  likely  to  continue  as  long 
as  the  munitions  contracts  are  in  force,  as  a  very  large 
volume  of  orders  are  for  war  account.  The  difficulty  is  to 
secure  sufficient  raw  material  in  order  to  give  prompt  ship- 
ment of  the  manufactured  articles.  In  certain  lines  delivery 
cannot  be  promised  for  several  months. 
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A  Contractor's  Accounting  System— Very  Few 
Businesses  Know  Cost  of  Operation — 
Splendid  Paper  Before  Massa- 
chusetts Association 

By  Mr.  M.  K.  Curran 

The  electrical  contractor  occupies  a  unique  position  in 
the  business  world.  Consider  the  development  of  the  elec- 
trical industry  as  a  whole,  away  in  the  background  we  have 
a  scientist,  and  from  his  mind  came  forth  the  invention; 
this  invention  was  presented  to  the  promoter,  who  interested 
the  public  in  granting  a  franchise  and  subscribing  to  the 
capital  stock;  then  came  the  engineer  and  the  construction 
gang,  and  from  their  hands  came  forth  the  completed  plant. 
The  public  is  greatly  interested  in  this  plant  because  it  has 
had  considerable  to  do  with  its  production  and  wants  to  use 
it.  The  contractor  is  the  last  link  in  the  chain  of  serving 
the  public  with  electric  power.  It  is  obvious,  therefore, 
gentlemen,  that  with  the  community  on  one  side  pulling 
the  contractor  to  connect  them  up  with  the  current  and  the 
manufacturers  of  power  and  apparatus  on  the  other  side 
pushing  him,  the  position  of  the  contractor  in  commerce 
is  assured.  The  community,  therefore,  is  willing  to  pay 
you  for  your  services  and  does  pay  you  what  you  say  your 
services  are  worth.  But  do  you  price  those  services  on 
what  they  actually  cost  you  or  do  you  base  your  prices  on 
guess-work,  influenced  largely  by  what  you  think  the  other 
fellow  will  ask? 

Cost  Accounting 

This  brings  us  to  one  of  the  most  important  questions 
before  the  business  world  to-day,  that  of  Cost  Accounting. 
This  is  of  vital  importance  to  the  smallest  business  as  well 
as  the  greatest.  Investigation  by  the  Federal  Trade  Com- 
mission shows  that  very  few  businesses  apparently  know 
the  actual  cost  of  operation.  We  will  admit  that  without 
accurate  costs  we  cannot  have  intelligent  competition.  None 
fears  intelligent  competition.  It  is  the  unintelligent — the 
irresponsible  type  of  competition — that  is  a  menace  to  the 
contractor  as  well  as  the  industry  as  a  whole. 

There  are  several  good  bookkeeping  systems  for  sale. 
Cf  course,  you  can  always  call  upon  accountants  to  put  in 
bookkeeping  systems  suitable  to  any  peculiarities  of  your 
ijusiness.  The  question  isn't  only  the  kind  of  a  system  that 
you  use  but  more  how  accurately  is  it  followed  and  what 
action  do  you  take  on  what  it  tells  you. 

Contractors  as  a  class  appear  to  have  the  poorest  ac- 
counting methods  of  any  engaged  in  business — in  many 
cases  little  or  no  accounting.  One  point  has  been  particu- 
larly apparent  in  almost  every  case — that  overhead  expense 
IS  not  properly  determined,  nor  is  such  overhead  propor- 
tionately charged  into  their  estimates.  Overhead  expense 
is  not  only  rent,  office  salaries,  light,  and  so  forth.  It  is 
almost  invariably  everything  other  than  merchandise  and 
productive  payroll.  Most  contractors  use  a  flat  percentage 
for  determining  their  overhead  and  apply  that  percentage  to 


all  jobs  regardless  of  their  size.  Does  this  plan  commend 
itself  to  you,  instead  of  figuring  in  terms  of  per  cent, 
figure  in  terms  of  dollars,  particularly  on  small  jobs?  It  is 
apparent  that  small  jobs  cost  more  for  estimating,  selling, 
executing,  and  so  forth,  in  proportion  to  their  size  than 
do  the  larger  jobs.  Small  contracts  probably  constitute 
a  considerable  .share  of  your  total  business  and  may  not  be 
paying  their  way. 

Work  Badly  Laid  Out 

When  contract?  are  secured  the  contractor  in  a  number 
of  cases  does  not  proijerly  lay  out  his  work  so  that  it  can 
be  done  in  the  slioitest  possible  time,  and  thereby  with  a 
minimum  charge  for  productive  payroll  and  overhead.  The 
trouble  here  lies  generally  in  not  sending  complete  and  pro- 
per material  to  th?  job.  Many  delays  occur  because  small 
parts  are  not  on  hand  when  the  wiremen  arrive  to  do  their 
work  I  recall  being  in  a  contractor's  office  one  morning; 
he  was  complaining  of  the  difficulty  in  making  a  living  out 
of  the  contracting  business.  One  of  his  helpers  came  into 
the  ofiice  and  said  that  Billy  had  sent  him  back  from  a  job 
for  a  dozen  one-inch  screws.  The  contractor  looked  through 
his  bins  and  shelves  for  those  screws  for  maybe  ten  min- 
utes. He  then  gave  the  boy  ten  cents  to  go  over  to  the 
hardware  store,  get  tliem,  and  take  them  out  to  Billy.  I 
considered  that  a  fair  example  of  what  ailed  his  business. 
We  estimated  Billy's  time  and  the  boy's  return  carfare,  the 
higher  cost  of  the  screws',  and  his  own  time,  and  those  screws 
cost  him  over  twenty-five  cents  apiece.  He  admitted  these 
delays  were  common  but  had  never  figured  their  cost  in 
just  that  way.  It  is  therefore  important  that  every  job  be 
so  handled  that  it  is  completed  in  a  minimum  of  time. 

The  cost  of  material  and  the  payrolls  and  incidentals 
of  every  job  should  be  cleared  through  the  accounts  and 
applied  against  each  job's  own  sheet.  This  not  only  gives 
you  a  grip  on  the  current  progress  of  your  business,  but 
gives  you  a  very  good  check  on  the  accuracy  of  your  esti- 
mates. It  is  comparatively  simple  to  figure  the  amount  of 
material  required  for  a  job;  the  payroll  is  a  matter  of  fairly 
easy  estimation,  but  it  is  the  incidentals  and  the  cost  of 
delays  which  you  may  never  see  in  the  total  that  frequently 
leave  or  do  not  leave  a  profit  on  that  job. 

Buy  According  to  Turnout 

Some  contractors  like  to  buy  10,000  feet  of  conduit,  30,000 
feet  of  wire,  10  cases  of  sockets,  and  so  on.  Material  in 
these  quantities  based  on  the  volume  of  business  the  con- 
tractor is  doing  will  frequently  show  that  it  represents  a 
semi-annual  turnover.  That  is.  10,000  feet  of  conduit  may 
be  all  he  will  use  in  his  jobs  for  six  months;  the  incentive 
to  buying  this  large  quantity  of  material  was  an  additional 
5  per  cent,  or  10  per  cent,  trade  discount.  Some  salesman 
here  may  disagree,  but  let  me  explain  further.  The  result 
is  that  by  buying  in  such  large  quantities  and  not  getting 
the  turnover  the  contractor's  affairs  become  wedged  up  very 
tightly  because  his  capital  investment  is  tied  up  for  longer 
than  it  should  be.    He  cannot  pay  his  bills  and  other  diffi- 
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culties  arise.  This  does  not  mean  either  that  the  contractor 
should  buy  daily  each  day's  requirenients ;  that,  of  course, 
is  impracticable,  but  there  is  a  reasonable  basis  which_  the 
needs  of  your  business  will  dictate,  and  the  turnover  is  a 
good  guide. 

Arrange  for  Prompt  Payment 

When  jobs  are  completed  the  contractors  do  not  bill 
them  promptly  to  their  customers.  This  is  due  in  many 
cases  not  only  to  the  fact  that  the  bookkeeping  is  not  kept 
up  to  date,  but  because  the  terms  of  sale  have  not  been 
clearly  expressed.  Terms  of  sale  are  a  very  important  part 
of  any  bargain  and  contractors  seem, to  cover  every  other 
part  of  the  transaction  but  that.  It  is  advisable  even  with 
small  jobs  if  they  cannot  be  completed  in  a  comparatively 
short  time,  to  arrange  ior  two  periods  of  payment,  and  to 
bill  promptly-  when  enough  work  has  been  done  to  earn 
these  payments.  Jobs  which  can  be  completed  promptly 
should  call  for  payment  on  completion  or  within  a  stated 
time  thereafter. 

There  also  seems  to  be  the  feeling  that  collections 
should  be  handled  in  an  apologetic  manner.  The  contractor 
is  worthy  not  only  of  the  amount  due  him,  but  at  the  time 
it  is  due  him.  There  should  be  no  resistancy  or  apology  about 
demanding  that  which  is  due. 

A  number  of  contractors  seem  to  handle  all  their  col- 
lections by  personal  calls  and  considerable  of  their  time  is 
consumed,  so  they  are  paying  a  large  premium  for  money 
which  could  be  secured  more  economically.  This  time  could 
be  applied  productively  to  the  business  and  earn  additional 
income.  It  is  much  better  to  make  out  a  statement  at  regu- 
lar intervals,  not  less  than  monthly,  of  the  accounts  due 
you  and  mail  them,  following  them  up  in  a  reasonable  time 
by  a  written  request  for  payment.  If  this  is  done  system- 
atically you  will  find  that  your  collections  will  improve  and 
the  accounts  will  gradually  assort  themselves  into  two  groups 
— the  ones  just  "due,  and  those  slow  and  overdue.  These 
overdue  accounts  can  be  handled  as  you  think  best,  by  per- 
sonal call  if  necessary,  but  you  should  find  that  the  accounts 
requiring  personal  attention  will  represent  a  smaller  per- 
centage of  your  total  accounts  and  not  require  the  same 
amount  of  your  time  as  it  does  in  collecting  all  the  accounts 
by  personal  call.  The  collections  should  be  as  good — I  won't 
say  better,  although  I'm  convinced  they  will — if  you  can  ex- 
press to  your  customers  on  paper  politely  but  firmly  that 
you  want  what  is  due  you  when  it  is  due. 

In  small  towns  where  business  is  done  entirely  with  the 
people  of  that  town  you  may  not  be  inclined  to  use  the  mails. 
I  think  you  should;  the  post  office  works  efficiently  and 
cheaply.  Anyway,  written  bills  should  be  sent  promptly 
to  the  customer  and  written  requests  for  payment  follow 
when  necessary. 

Prompt  collections  will  give  you  sufficient  money  to 
meet  your  obligations  as  they  mature;  that  means  prompt 
payment  of  bills,  and  the  prompt  pay  has  many  material 
advantages,  such  as  cash  discounts  and  others  which  accrue 
to  the  highly  desirable  customer. 

You  can  keep  down  your  merchandise  investment  by 
intelligent  buying  and  prompt  billing  and  your  receivables 
investment  by  prompt  collections,  and  the  result  of  both  will 
be  a  faster  turnover.  These  constitute  the  bulk  of  the  con- 
tractor's investment.  The  final  test  of  the  contractor's  in- 
vestment is  not  the  gross  i)rofit  it  makes,  but  what  it  earns 
c  n  its  investment.  Practically,  the  earning  on  your  invest- 
ment depends  almost  entirely  on  how  often  you  can  turn 
it  over.  » 

Pay  Yourself  a  Salary 
Another  point  which  I  find  in  the  contractor's  business, 
and  it  is  a  serious  weakness,  is  that  there  is  not  any  syste- 
matic control  over  the  withdrawals  which   the  contractor 
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makes  for  his  personal  uses.  Each  contractor  should  regard 
himself  as  ari  employee  of  his  business  and  that  business 
should  pay  him  a  fair  salary  and  pay  it  to  him  regularly.  I 
recall  being  in  a  contractor's  place  one  day  when  his  young 
son  came  in  and  asked  him  for  a  dollar  to  buy  an  express 
wagon.  He  went  to  the  till,  took  out  a  dollar  and  gave  it 
to  him.  I  asked  him  later  how  that  dollar  would  be  account- 
ed for,  and  he  said,  "Oh,  it  doesn't  need  to  be  accounted  for; 
what  money  comes  in  is  mine.  What  I  pay  out  is  theirs. 
I  don't  have  to  acount  to  myself  for  what's  mine."  By  such 
a  practice  as  this  a  business  man  will  never  know  how  much 
the  business  is  worth  to  him  and  whether  or  not  it  is  mak- 
ing good,  sound  progress.  All  cash  received,  regardless  of 
the  source,  should  be  cleared  through  the  cash  book,  and  all 
disbursements,  no  matter  for  what  purpose,  should  likewise 
be  cleared  through  the  cash  book.  This  practice  will  permit 
an  analysis  at  any  time  of  the  resources  from  which  the 
business  gets  its  income,  and  how  that  income  has  been 
employed. 

When  the  business  has  earned  so  that  the  capital  is 
increased  beyond  its  immediate  needs,  the  contractor  then 
may  withdraw  funds  above  his  salary  for  his  own  personal 
uses,  but  these  should  be  taken  at  regular  intervals  in  the 
nature  of  dividends. 

Another  very  good  point  to  aim  at  is  not  to  mortgage 
the  future  earnings  of  your  business.  You  may  have  $10,000 
in  unfilled  contracts  on  hand  and  feel  reasonably  sure  of,  say, 
$1,000  net.  But  unfortunately,  our  expectations  are  not  al- 
ways realized.  A  new  piano  may  be  bought  on  the  install- 
ment plan  and  an  unfavorable  turn  in  business  may  make 
these  payments  a  hardship.  If  these  payments  can  be  met 
out  of  the  amount  you  are  drawing  as  salary — that  is*  one 
thing;  but  it  is  quite  another  to  add  further  burdens  to  a 
business  which  may  be  fighting  hard  to  improve  its  health. 

Sometimes  there  is  a  strong  temptation  to  invest  some 
of  the  earnings  in  real  estate  and  be  bound  to  a  contract  re- 
quiring payments  at  fixed  intervals.  It  is  well  to  remember 
that  real  estate  generally  gives  a  very  slow  turnover,  and 
the  contractor  with  a  growing  business  had  better  keep  his 
capital  in  his  business  and  turn  it  over  faster,  thereby  mak- 
ing more  in  the  end  than  he  could  by  a  slow  real  estate 
investment. 

The  Contractor  as  a  Dealer 

The  retailing  of  electrical  supplies,  which  is  now  handled 
to  a  great  extent  by  the  contractor-dealer,  requires  business 
capacity  of  a  higher  type  than  the  ordinary  wiring  business. 
The  retail  supplies  carry  a  higher  rate  of  profit  and  the 
overhead  cost  can  generally  be  absorbed  in  the  present  over- 
head. It  is  advisable,  however,  to  separate  the  accounting  on 
the  contracting  business  from  the  retail  business.  I  have 
found  businesses  where  the  retail  end  was  supporting  the 
contracting  end,  and  in  other  cases  where  the  contracting 
end  was  supporting  the  retail  end.  This  was  not  due  to 
either  business  not  being  capable  of  paying  its  way,  and 
showing  a  fair  profit,  but  because  the  proprietor  was  in- 
clined more  toward  one  than  the  other,  and  really  did  not 
know  what  either  paid  him,  as  he  ha'd  not  separated  the 
results.  It  is  likewise  advisable  where  fixtures  are  manu- 
factured or  dealt  in  largely  by  the  contractor  to  separate 
that  business  also. 

Some  men  seem  to  feel  that  they  are  not  properly  in 
business  unless  they  have  rather  impressive  business  quar- 
ters with  fine  furniture,  show  cases,  private  offices,  etc.  These 
are  all  right  enough  in  their  way,  but  it  is  well  to  consider 
their  cost  in  proportion  to  the  volume  of  business  done  and 
the  profit  earned.  Some  contracting  businesses  have  as- 
sumed such  large  obligations  of  this  kind  that  it  virtually 
amounts  to  the  tail  trying  to  wag  the  dog. 

Another  point  which  is  aside  from  accounting,  but  I 
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would  like  to  introduce  it  anyway,  is  that  of  salesmanship. 
The  contractor  takes  a  job,  we  will  say  for  $200  for  wiring 
a  residence.  The  cost  of  the  electrical  wiring  and  fixtures 
is  so  small  in  comparison  with  the  total  cost  of  a  house 
that  it  virtually  amounts  to  the  salt  at  this  fine  banquet  this 
evening.  Isn't  it  well  to  discuss  with  the  owner  the  plans 
he  has  had  drawn  for  the  electrical  work?  You  may  find 
so  many  wall  outlets;  why  isn't  it  good  business  to  sug- 
gest baseboard  outlets  or  floor  outlets  in  the  dining  room, 
to  connect  a  cofifee  percolator,  toaster,  and  other  devices; 
outlets  in  the  bedroom  for  portable  lamps  and  warming  pads, 
and  in  the  bathroom,  and  so  on?  Electricity  has  a  great 
deal  to  do  with  the  convenience  and  appearance  of  a  house; 
owners  are  susceptible  to  arguments  of  this  kind  and  if 
you  handle  the  matter  properly,  not  only  will  the  size  of 
your  contract  be  increased,  but  you  will  most  likely  also 
sell  the  devices  for  which  these  extra  outlets  are  made. 

-Credit  Data 

Probably  some  of  the  data  considered  by  credit  men 
will  be  interesting  to  you  gentlemen.  The  Commercial 
Agencies  assign  capital  and  credit  rating;  a  summary  of  these 
ratings  assigned  to  electrical  contractors  or  the  absence  of 
ratings  indicates  that  as  a  class  they  are  doing  business  on 
a  small  margin  of  capital.  You  will  all  agree,  I  think,  that 
1916  was  one  of  the  greatest  business  years,  if  not  the  great- 
est, that  this  country  has  ever  seen,  and  that  the  prosperity 
was  widespread.  The  number  of  people  going  into  busi- 
ness each  year  has  been  increasing  faster  than  the  number 
of  people  in  the  country,  so  that  the  increasing  number  of 
failures  it  appears  is  due  somewhat  to  a  dilution  of  busi- 
ness quality.  The  statistics  on  failures  furnished  by  Brad- 
streets  for  1916  may  be  interesting  to  you.  Of  the  num- 
ber failing,  97.7  per  cent,  had  moderate  or  no  credit  rating, 
and  5  per  cent,  employed  under  $5,000  capital.  Those  who 
failed  owing  under  $5,000  were  63.1  per  cent,  of  the,  number. 
All  these  figures  are  increases  over  the  same  classifications 
for  1915.  If  fhe  foregoing  has  interested  you  it  seems  to 
follow  that  the  causes  would  also.  Incompetent  is  credited 
with  33.2  per  cent,  of  the  number  of  failures,  and  lack  of 
capital  with  30.3  per  cent.,  or  a  total  of  63^  per  cent.,  com- 
pared with  57.3  per  cent,  in  1915.  These  figures  refer  to  the 
business  in  the  country  as  a  whole;  there  were  over  16,000 
failures,  embracing  all  lines  of  commerce. 

Business  Competence 

Incompetence  with  the  electrical  contractor  is  not  of 
the  technical  kind;  you  all  know  your  trade,  how  to  wire 
houses  and  make  the  electrical  equipment  which  you  fur- 
nish operate;  but  the  kind  of  competence  needed  is  business 
competence,  and  that  means  the  broad  education  which  the 
wireman  must  acquire  to  properly  hold  his  place  in  the 
business  community.  That  competence  embraces  the  know- 
ledge of  costs,  accurate  estimating,  intelligent  buying,  prompt 
billing  and  collecting,  paying  of  bills,  and  the  accounting 
of  the  business  as  a  whole.  We  might  add  adequate  insur- 
ance, fire  and  liability — in  fact  all  those  things  that  make 
the  well-grounded  business  man. 

The  Different  Factors  in  Cost 

The  credit  man  may  have  appeared  to  you  as  a  man 
maintained  solely  as  a  watch  dog,  and  for  his  barking  and 
biting  abilities  to  worry  the  money  in.  That  may  have  been 
the  case  a  few  years  ago,  but  that  type  of  credit  man  cannot 
stand  in  the  present  business  scheme  of  things.  To-day  he 
must  be  an  up-builder,  a  generative  force  and  not  merely 
a  brake.  He  recognizes  that  his  customers'  welfare  is  his, 
and  that  that  welfare  depends  on  co-operative  action  and  not 
on  dictatorship.  Conservation  is  the  present  keynote,  but 
conservation  cannot  be  successful  unless  it  is  based  on  know- 
ledge. 

Some  businesses  have  been   humorously  mentioned  at 


times  because  of  their  efforts  to  ascertain  exactly  the  dif- 
ferent factors  of  cost.  Red  tape  has  been  the  common  ex- 
pression. The  investigation  by  the  Federal  Trade  Com- 
mission shows  that  there  is  a  lack  of  such  knowledge,  and 
we  will  all,  I  think,  recognize  its  necessity  and  see  more 
wisdom  than  humor  in  the  efifort  to  acquire  it. 

Conserving  Business  Men 

A  commercial  failure  means  not  only  the  loss  of  money 
to  the  debtor  and  his  creditors,  but  the  loss  of  a  business 
man  to  the  community.  It  is  just  as  important  that  the 
human  material  be  conserved  as  that  we  conserve  the  dol- 
lars and  cents.  A  successful  business  man  is  a  rock  of 
strength  not  only  to  himself  and  those  dependent  upon  him, 
but  to  his  community  and  the  country  at  large.  The  credit 
man  of  to-day  is  working  hard  to  keep  abreast  of  the  times 
and  equip  himself  on  all  business  practices.  If  you  will  con- 
fer with  the  credit  men  of  your  acquaintance  I  think  you 
will  find  them  broad-minded  and  anxious  of  an  opportunity 
to  help  you. 


Handy  Auto  Push  Button 

The  horn  push  button  on  Ford  cars  is  located  in  a 
decidedly  awkward  place — on  the  steering  column.  To, reach 
it  one  must  put  the  arm  either  through  or  around  the  wheel. 
A  device  to  overcome  this  inconvenience  has  been  placed  on 
the  market  by  the  Francis-Rand  Company,  and  is  illustrated 
herewith.    It  can  be  attached  in  less  than  five  minutes  by 


simply  removing  the  nut  at  the  top  of  the  steering  column 
and  replacing  with  the  switch  in  position.  The  wire  from  the 
existing  switch  is  removed  and  extended  to  meet  the  wire 
which  is  furnished  with  the  "Handy"  switch. 


The  Kitchenette  Electric  Range 

The  electric  kitchenette  range,  illustrated  herewith,  has 
been  developed  by  the  Standard  Electric  Stove  Company,  to 
meet  the  requirements  of  small  kitchens.  The  oven  is  pivot- 
ed at  the  outside  corner  so  that  it  will  swing  over  the  hot 
plates  and  thus  not  require  a  separate  heating  element. 
There  is  an  open-coil  heater  in  the  top  of  the  oven  for 


Ijroiling,  toasting,  etc.  The  oven  has  double  walls,  which 
are  insulated  and  lined  with  aluminium.  With  both  burners 
operating  at  full  intensity  the  oven  will  attain  its  maximum 
temperature  in  four  minutes,  it  is  claimed.  Each  hot  plate 
is  controlled  by  a  three-heat  multiple  switch  which  regulates 
the  power  demand  to  1,000,  500  or  250  watts  as  desired. 
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An  Electric  Motor  Chair 

The  electric  motor  chair,  illustrated  herewith,  has  been 
placed  on  the  market  by  the  Mills  Electric  Company.  The 
motor  is  of  special  design  from  to  2  h.p.,  according  to 
load,  geared  direct  to  the  axle  of  front  wheel  at  a  suitable 
ratio  to  drive  the  car  up  a  15  per  cent,  grade  carrying  two 
adults.  Speed  on  the  level  is  from  4  to  8  miles  per  hour. 
The  batteries  are  of  the  Standard  Vehicle  type  and  are 
readily  replaced.     Either  150  ampere  hour  or  300  ampere 


hour  batteries  are  furnished,  the  former  giving  five  hours 
continuous  running  and  the  latter  7  hours.  Both  batteries 
are  of  the  12  volt  type.  The  car  is  furnished  with  two 
head  lights  and  a  tail  light.  A  guard  is  provided  in  front 
which  cuts  ofif  the  power  and  applies  the  brake  on  coming 
into  contact  with  any  obstacle.  Top  and  side  curtains  are 
also  furnished  when  desired. 


Personals 

Mr.  Frederick  S.  Viney,  late  of  the  Westinghouse,  Church, 
Kerr  Company,  New  York,  has  taken  charge  of  the  elec- 
trical department  of  F.  R.  J.  MacPlierson  &  Co.,  176  Simcoe 
Street,  Peterboro,  Ont. 

Mr.  G.  H.  Stickney  has  been  elected  president  of  the 
Illuminating  Engineering  Society.  Mr.  Stickney  is  in  charge 
of  illuminating  engineering  in  the  Harrison  works  of  the 
General  Electric  Company. 

Mr.  H.  R.  Gerrard,  for  two  and  one-half  years  city  elec- 
trician at  Port  Alberni,  Vancouver  Island,  is  now  filling  a 
similar  position  at  Duncan.  Mr.  Gerrard  served  his  time  in 
machine  shops  and  electrical  plants  in  England. 

Mr.  Charles  B.  Ellis,  who  until  recently  was  Supply 
Sales  Specialist  with  the  Montreal  branch  house  of  the 
Northern  Electric  Company,  has  recently  been  appointed 
superintendent  of  supply  sales,  Canadian  General  Electric 
Cfinipany,   Limited,  Montreal. 

Mr.  C.  U.  Peeling  has  accepted  the  position  of  manager 
of  the  Stormont  Electric  Light  and  Power  Company,  Ltd., 
and  the  Cornwall  Street  Railway,  Light,  and  Power  Com- 
l>any,  Ltd.,  in  succession  to  Mr.  William  Hodge,  resigned. 
Mr.  Peeling  was  manager  of  the  gas  and  electric  properties  at 
Oshawa,  Ont.,  for  some  years,  formerly  for  the  Electric 
Power  C;om])any,  Ltd.,  and  latterly  for  the  Hydro-Electric 
I'ower  C'onimission  of  Ontario. 


Trade  Publications 
Electric  Fixtures  and  Glassware — Catalogue  No.  6,  by  the 
Gait  Electric  and  Gas  I'ixture  Company,  Gait,  Ont.,  designers 
and  manufacturers  of  high-grade  electric  fixtures.    This  is  a 
beautifully  illustrated  catalogue,  showing  a  variety  of  the  lat- 


est designs  and  styles  of  lighting  fixtures  for  all  classes  of 
buildings,  including  a  large  line  of  semi-indirect  bowls  and 
candelabra  designs  for  residences.  This  company  also  carry  a 
full  line  of  electrical  supplies. 

Stokers — Bulletin  B-2,  by  the  Combustion  Engineering 
Corporation,  New  York,  completely  illustrating  and  des- 
criljing  their  Type  E  underfeed  stoker. 

Glassware — Catalogue   No.   81,   by   the  Macbeth-Evan, 
Glass  Company,  illustrating  and  describing  "Decora"  glas 
ware;  40  pages  handsomely  printed  in  colors. 

Electric  Arc  Welding — Catalog  No.  104,  by  the  Lincol 
Electric  Company,  completely  illustrating  and  describing  the 
Lincoln  arc  welder  and  the  many  uses  to  which  it  may  be 
put. 

Crocker-Wheeler — Bulletin  No.  117,  issued  under  date 
April,  1917,  describing  form  W,  rolling-mill  motors,  220  or 
230  volts  D.C.,  sizes  to  300  h.p.;  also  Bulletin  178,  under 
same  date,  entitled  "Three-wire  Distribution."  Both  pamph- 
lets are  illustrated. 

Good  Lighting — Bulletin  issued  by  the  National  X-Ray 
Reflector  Company,  entitled  "How  to  Know  and  Have  Good 
Lighting."  This  booklet  is  splendidly  illustrated,  and  con- 
tains a  quantity  of  useful  technical  information  regarding  the 
use  of  indirect  lighting  units. 

C.  G.  E.  Publications— Bulletin  No.  43014,  Headlights  and 
Turbo-Generators  for  Steam  Locomotives;  bulletin  No.  46209, 
Thomson  Direct  Current  Astatic  Watthour  Meters;  bulletin 
No.  48710,  Auxiliary  Apparatus  for  Electric  Furnaces;  bul- 
letin No.  48609,  Centrifugal  Compressors;  bulletin  No.  46028, 
Temperature  Indicator;  bulletin  No.  46029,  High  Capacity 
Portable  Wattmeter;  bulletin  No.  47503,  Circuit  Breakers; 
several  leaflets  on  apparatus,  including  remote  control 
switches,  safety-first  starters,  charging  outfits  and  G.  E.  com- 
pensators. 

Air  Compressors. — Bulletin  K-302,  illustrating  a  line  of 
steam-driven,  straight  line,  single  stage  air  compressors 
manufactured  by  the  Canadian  Ingersoll-Rand  Company, 
Limited,  of  Montreal.  The  type  of  machine  described  is 
designed  to  cover  the  field  of  those  requiring  compact,  self- 
contained  units  of  small  and  medium  size  for  service  in  shop, 
foundry,  mill  or  electrical  plant,  etc.  Automatic  splash  lubri- 
cation, dust-proof  construction,  "Circo"  silent  leaf  valves  and 
quick  convertibility  to  belt  drive  are  among  the  leading  fea- 
tures of  the  design  dwelt  upon  in  this  publication. 

Automobile  Lens — Bulletin  No.  109,  by  the  MacBeth 
Evans  Glass  Company,  describing  a  new  lens  for  use  in 
automobile  headlights.  This  lens  is  distinguished  by  an 
enamelled  green  visor,  the  primary  object  of  which  is  to 
re-direct  any  upward  rays  of  light.  The  front  surface  is 
divided  into  five  horizontal  prisms,  which  incline  at  such  an 
angle  that  the  path  of  the  car  is  lighted  to  the  greatest  pos- 
sible distance  without  having  the  glare  of  the  lamps  blind 
the  driver  in  an  approaching  car.  An  additional  advantage 
is  that  part  of  the  rays  are  directed  sideways,  thus  provid- 
ing very  necessary  sidelight. 

Electric  Fixtures — Supplement  to  Catalogue  No.  5,  by  the 
Tallman  Brass  and  Metal  Company,  Hamilton.  Tliis  is  a 
beautifully  illustrated  catalogue,  containing  some  85  pages  of 
designs  representing  the  latest  in  Tallman  workmansliip. 
This  catalogue  contains,  of  course,  only  a  part  of  the  line 
manufactured  by  this  company,  who  are  constantly  adding 
new  designs.  Among  others  there  are  a  number  of  illustra- 
tions of  "Aurora"  fixtures,  which  are  being  manufactured  to 
meet  the  demand  for  fixtures  combining  the  appearance  and 
durability  of  brass,  but  at  a  very  much  lower  price.  Brass, 
steel  and  a  special  composition  metal  are  used  in  their  manu- 
facture, and  the  finish  is  claimed  to  be  lasting. 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
3-core,  13,200  v.  cable,  illustrated  above.  After  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto         Winnipeg         Regina         Calgary  Vancouver 


Phillips  Factory 
at  Montreal 


42 


THE   ELECTRICAL  NEWS 


July  1,  1917 


Current  News  and  Notes 


Carleton  Place,  Ont. 

The  Town  Council  of  Carleton  Place,  Ont.,  have  request- 
ed estimates  from  the,  Hydro- Electric  Commission  of  Ontario 
on  the  cost  per  horse-power  for  supplying  service  to  their 
town. 

Fernie,  B.C. 

The  coal  mines  in  the  vicinity  of  Fernie,  B.C.,  are  con- 
sidering the  feasibility  of  installing  electric  lighting  systems, 
to  be  used  in  place  of  the  existing  oil  lamps.  It  is  antici- 
pated that  the  present  explosion  hazard  will  be  greatly 
reduced. 

Granby,  Que. 

The  ratepayers  of  the  town  of  Granby,  Que.,  have  ratified 
the  contract  entered  into  by  the  council  with  the  Southern 
Canada  Power  Company,  for  a  supply  of  light  and  power 
covering  ten  years. 

Hamilton,  Ont. 

The  Bell  Telephone  Company,  it  is  announced,  will  pro- 
ceed immediately  with  a  new  $46,000  exchange  building  on 
Garfield  Avenue,  Hamilton,  for  the  purpose  of  relieving  the 
pressure  on  the  main  exchange. 

Markham,  Ont. 

Negotiations  are  under  way  to  extend  the  transmission 
line  of  the  Hydro-Electric  Power  Commission  of  Ontario 
from  Agincourt  to  Markham,  Ont.  It  is  estimated  that  it  will 
be  necessary  for  two  farmers  in  every  mile  to  contract  for  a 
certain  amount„of  power,  in  addition  to  the  supply  that  will 
be  used  in  the  towns  and  villages,  if  the  scheme  is  to  be  a 
commercial  success. 

Montreal,  P.Q. 

Mr.  Lawford  Grant,  managing  director  of  the  Eugene 
F.  Phillips  Electrical  Works,  Ltd.,  Montreal,  has  been  on  a 
visit  to  Winnipeg,  attending  the  annual  meeting  of  the  Can- 
adian Manufacturers'  Association. 

J.  M.  Robertson,  Limited,  consulting  engineers,  have  re- 
moved from  101  Board  of  Trade  Building  to  625  Coristine 
Building,  Montreal. 

North  Bay,  Ont. 

Lendrem  M.  Ferguson,  inspector  of  telephones  and  tele- 
graphs on  the  T.  and  N.  O.  Railway,  was  accidentally  electro- 
cuted at  Boston  Creek  by  coming  in  contact  with  a  high-ten- 
sion power  line  of  the  Cobalt  Power  Company. 

Rosthern,  Sask. 

The  ratepayers  of  Rosthern,  Sask.,  recently  voted  on  the 
question  of  installing  an  electric  lighting  system  in  the  town. 
The  proposal  carried  by  an  overwhelming  majority. 
Sarnia,  Ont. 

The  hydro-electric  commission  of  Sarnia  announce  that 
the  sale  of  power  for  manufacturing  and  domestic  purposes 
from  June  1,  1916,  to  June  1,  1917,  has  increased  over  100  per 
cent. 

St.  John,  N.B. 

The  power  for  Chatham's  town  lighting  system  is  sup- 
plied by  a  new  200  horse-power  Fairbanks-Morse  oil  engine 
driving  a  1.50-horse-power  generator.    A  second  engine  of  like 
capacity  is  to  be  added. 
Toronto,  Ont. 

The  Toronto  Hydro-electric  System  has  applied  to  the 
board  of  control  for  a  further  grant  of  $720,000  to  be  ex- 


pended on  extensions  during  1917    This  amount  is  principally 
in  connection  with  extensions  to  the  Ashbridge's  Bay  muni- 
tion plants. 
Vancouver,  B.C. 

The  April  gross  earnings  of  the  B.  C.  E.  R.  Company, 
just  announced,  amounted  to  $447,429;  net  $97,088.  The  net 
for  the  ten  months,  July  1,  1916,  to  April  30,  1917,  amounted 
to  $569,407,  compared  with  $334,554  in  the  previous  corres- 
ponding period. 

The  B.  C.  Telephone  Company,  Vancouver,  are  arrang- 
ing to  complete  a  new  central  exchange  with  an  ultimate 
capacity  of  30,000  lines.  The  steel  framework  for  this  nine- 
storey  building  has  been  standing  since  the  outbreak  of  war. 

The  British  Columibia  Telephone  Company  have  closed  a 
contract  with  Messrs.  Adkinson  &  Dill  for  the  completion  of 
the  steel  framework  of  their  building  on  Seymour  Street, 
Vancouver,  which  has  been  standing  in  an  unfinished  state 
since  shortly  after  the  outbreak  of  war.  It  is  intended  to  use 
the  building  when  completed  for  the  central  exchange.  In  it 
also  will  be  located  the  contract  and  recording  and  other 
business  departments  and  the  offices  of  the  various  depart- 
mental officials  of  the  company.  The  plans  call  for  a  nine- 
storey  structure.  The  front  of  the  building,  for  the  first  two 
or  three  storeys,  will  be  finished  with  native  granite,  and  the 
balance  with  Roman  pressed  brick.  On  other  portions  of  the 
structure  pressed  brick  and  enamelled  brick  will  be  used, 
while  the  top  storey  will  be  covered  with  terra  cotta.  On  the 
roof  a  garden  will  be  laid  out  for  the  benefit  of  the  employees. 
The  main  interior,  entrance  court,  and  chief  offices  will  be 
finished  with  oak  and  marble.  Construction  is  to  be  recom- 
menced at  once.  The  cost  of  erection  already  amounts  to 
$75,000,  and  another  $90,000  will  be  required.  The  steel 
framework  has  been  protected  during  its  three  years'  ex- 
posure by  a  weather-resisting  coating. 
Wellington,  Ont. 

In  the  event  of  Hydro  power  being  introduced  into 
Prince  Edward  County  it  is  anticipated  that  the  village  of 
Wellington,  Ont.,  will  take  75  h.p. 

Winnipeg,  Man. 

The  City  Council  of  Winnipeg,  Man.,  have  appointed  Van 
Horenbeeck  &  Young,  St.  Boniface,  Man.,  general  contractors 
for  an  addition  to  the  power  plant  at  Lac  du  Bonnet.  Esti- 
mated cost  of  the  work  is  $185,370. 


"The  materia)  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 
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EVEREADY 

Mazda 

|j  AUTO  LAMPS 

Sell  Themselves 

There  is  big  money  in  the  Auto 
Lamp  game  for  you. 

GET  IN  RIGHT 

by  stocking  up  on  EVEREADY 
AUTO  LAMPS. 

These  goods  do  not  deteriorate 
therefore  it  is  a  clean  cut  profitable 
business. 

Write  for  prices  and  particulars  re- 
garding our  Display  Cabinet  and  out- 
door sign. 

They  are  business  getters. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


An 

Attractive 

Design 

for 

White- 
Way 

Lighting 


A.  H.  WINTER  JOYNER,  LIMITED 

TORONTO  MONTREAL 

"Consult  a  Specialist " 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama^nPacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

^^Majestic^*  heat  everywhere— the  dining-roonif  the  drawing-room, 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  pharge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


FOR  SALE 


1 — (.'.eiicral  Electric  Type  M.P.C.  Class  G,  50 
K.W.  ( '.iiierator,  .jOO  volts,  100  amperes,  speed 
200  r.p.iii.,  direct  connected  to  Horizontal  Roljb 
Engine.  I'lant  operating  short  time  only  and 
equipment  good  as  new.  Can  be  seen  by  ap- 
])ointment.  I?o.\  505,  Electrical  News,  Toronto, 
Out.  lo-l:! 


Generating  Equipment 
For  Sale 


:;  ijhase,  (ill  cycle,  (iOO 
Ijelted,    vvitli    direct  con- 


1 — 400  K.\'..\.  .Mternator  with  direct  connected 
Exciter,  Oil  cycle,  ;!  jihase,  22<I0  volts,  200 
R.P..M.,   new,   ready   for  immediate  shipment. 

1 — l.jO  K.W.  Engine  Driven  Unit,  Vertical  Engine, 
425  R.P.M.,  direct  connected  to  M  wire  D.C. 
generator    110/2211    volts.      Practically  new. 

1 — (iO  K.W.  .Mternator, 
volts,   1200  R.P.M., 
nected  exciter. 

Other  generators  and  motors  in  good  condition. 
Uox  590,   Electrical   Xews,  Toronto-,   ()nt.     IM  l.'-i 


POSITIONS  WANTED 


MAN   AGE  31  WITH   PRACTICAL  EXPERI- 

ence  in  manufacture  of  InsCilated  wire  and 
cables  desires  position.  Fully  ciualified.  High- 
est references.  Address  Insulation,  300  Prud- 
'homme  Ave.,  Montreal.  12-13 


POSITIONS  VACANT 


WANTED  ENGINEER  FOR  ELECTRIC 
LIGHT  PLANT,  for  town  of  1200  jiopulation. 
Must  l)e  first  class  man  with  experience  in  man- 
aging small  plant  and  capable  of  supervizing  in- 
stallation. .\pplication  must  be  made  to  the  un- 
dersigned on  or  before  July  0th.  State  salary 
expected. 

K.  .\.  REEDER,  Town  Clerk. 
13-13  Rosthern,  Sask. 


Typical  Accidents 

Some  of  these  accidents,  althou.qh  triv- 
ial, have  resulted  seriously  on  account 
of  nejflect.  Too  much  emphasi.s  cannot 
l)e  laid  on  the  importance  of  care  in  tiie 
treatment  of  so-called  trivial  accidents. 
The  injuries  which  result  in  hloodpoison- 


ELECTRIC  ROW  BOAT  MOTOR 

Make  your  Row  Boat 
an    Electric  Launch 
l!uy  a  Jewel  De- 
tachable Row 
I'oat  Motor  run 
by  electricity. 
Attaches  to  any 
Row    Hoat  and 
runs  on  two  six  volt 
I'.atlcries. 

Agents   wanted.    Write   for  prices 

JEWEL  ELECTRIC  COMPANY, 
112  N.  Fifth  Ave.,  Chicago 


ing  and  infection  can  and  should  be 
greatly  reduced  and  with  the  proper  ex- 
ercise of  thought  and  care  will  be  re- 
duced to  a  large  extent,  if  not  eliminated. 

A  Place  for  Everything  and  Everything 
In  Its  Place 

The  Cause:  A  fireman  tripped  over  the 
handle  of  a  poker  that  protruded  in  a 
l)oiler-room  passageway. 

The  Result:  Shoulder  was  injured  by 
fall. 

The  Remedy:  When  not  in  use,  fire 
tools  should  be  hung  up  out  of  the  way 
or  stored  in  racks  provided  for  that  pur- 
pose. 

Goggles  Off — Seven  Days  Off 

The  Cause:  Employee  failed  to  wear 
his  goggles  while  breaking  lumps  of 
coal  with  a  sledge. 

The  Result:  A  small  piece  of  coal  en- 
tered his  eye.  Injured  neglected  it,  not 
even  notifying  his  foreman.  His  eye 
became  inflamed  and  frritated  and  he 
was  disabled  for  seven  days. 

The  Remedy:  Have  all  foreign  sub- 
stance properly  removed  from  your  eyes 
immediately  and  get  proper  treatment. 

Inspect  Ropes  and  Cables 

The  Cause:  Men  were  raising  a  car 
with  rope  and  blocks.  The  rope  after 
having  been  tied  to  a  timber,  l)roke  and 
fiew  around  and  struck  injured  on  the 
arm. 

The  Result:  Bruise  of  muscles  on  in- 
ner side  of  forearm  and  biceps. 

The  Remedy:  Before  using  ropes  or 
cables  for  heavy  lifting  inspect  them 
carefully  to  see  that  they  are  in  good 
condition. — N.E.L.A.  Bulletin. 


PETRIE'S  LIST 

of  New  and  Used 

MOTORS 


for    Immodiate  Delivery 


I.P. 

Phase 

Cycle  Volts 

Speed 
720 

Maker 

52 

3 

25 

550 

Lancashire 

25 

3 

25 

550 

1440 

J.  &  M. 

15 

3 

25 

550 

1400 

T.  &  M. 

15 

3 

25 

550 

720 

Westg. 

10 

3 

25 

.5.50 

1420 

W  esting. 

3 

00 

220 

1710 

Fisher 

I'A 

3 

60 

550 

1700 

Lancashire 

25 

550 

750 

Packaid 

r/' 

3 

25 

550 

1440 

Chapman 

5 

3 

(iO 

200 

850 

Westing. 

J 

1 

25 

220 

1-150 

KNCcKior 

1 

25 

no 

14.50 

I'^ishcr 

c.ri. 

Incandcscenl 

lamp 

s  with 

sockets  and 

globes. 


Write  Us  for  Prices 


H.  W.  PETRIE,  Limited 


FOR  SALE 

MOTORS,  GENERATORS 

and  TRANSFORMERS 
IMMEDIATE  DELIVERY 

MOTORS 


No. 

H.P. 

Phase  Cycle  Volt 

R.P.M. 

Make 

1 

75 

3 

60 

2200 

514 

Crocker 

\Vheeler 

2 

3 

25 

550 

1500 

Westg 

X 

150 

3 

25 

440 

300 

^Vestg 

1 

75 

3 

25 

440 

375 

Westg 

1 

15 

3 

60 

220 

1800 

Westg. 

2 

5 

3 

60 

550 

1700 

Westg. 

1 

100 

60 

550 

514 

C.  G.  E. 

1 

50 

3 

60 

550 

720 

C.  G.  E. 

1 

35 

3 

60 

550 

900 

C.  G.  E. 

1 

10 

3 

25 

550 

720 

Can.  Elec. 

GENERATORS 

No. 

K.V.A.  Phase  Cycle  Volt 

R.P.M 

.  Make 

1 

200 

3 

60 

2200 

600 

C.  G.  E. 

1 

175 

3 

60 

2200 

900 

C.  G.  E. 

1 

150 

3 

60 

2200 

600 

C.  G.  E. 

1 

100 

3 

25 

2200 

750 

Westg. 

1 

70 

3 

25 

2200 

500 

Westg. 

1 

100 

3 

60 

550 

900 

A-C-B. 

1 

75 

3 

60 

2200 

900 

Westg. 

1 

100 

3 

25 

550 

750 

Br.  Pbls. 

1 

15 

Direct 

Current  125 

1200 

Westg. 

1 

10 

Direct 

Current  125 

1500 

Westg. 

1 

5 

Direct 

Current  125 

1500 

Westg. 

(All  these  generators  are 

practically  new) 

TRANSFORMERS 
No.  K.V.A.  Phase  Cycle        Volts  Make 
2       10  1       25       2200/110/220  Westg. 

2       25  1       60        550/110/220    C.  G.  E. 

Complete  list  of  60  .cycle  transformers,  2200/- 
110/220  volt,  sizes  5  to  100  K.V.A. 

Write  for  particulars 

E.  A.  LOWRY, 
209  King  St.,  GUELPH,  ONT. 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents.  Trade  Marks,  Designs. 
Copyrights  and  Infringements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 
TAR  BLDG.,  ISKine  St.  W.,  TORONTO 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO.  ONT. 


FROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENr  LITIGATION 

SEND  FOR  HAND  BOOK 


ATE NTS 


PHONI 

MAIN 
2582 


RIDOUT  &  MAYBEB 

59  Yonge  Street 


Front  St.  We«t 


Toronto,  Ont.  TORONTO 
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REPAIRS! 


Motors,  all  types, 
Rewound  and  Repaired 

Quick,  Efficient  Service. 

PRECEDENCE   GIVEN  REPAIRS  FOR 
MUNITION  PLANTS 

Parts  for  '%ancashire"  Motors 
carried  in  stock. 

The  Lancashire  Dynamo  &  Motor 

Co.  of  Canada,  Limited 

107-109  Duke  Street     -      -  TORONTO 


Telephone  Main  5387 


Nights,  Sundays  and  Holidays  Beach  I  524 
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Electrical  Baoks-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.     522  pages, 
.  illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating.  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.    248  pages,  illustrated.     Price  $2.00. 

Alternating  Currents — E.xamples  for  Students  and  Engineers, 
by  Prof.  F.  E.  Austin.  Second  edition.  Vol.  I.  Published 
in  191(5.    223  pages,  illustrated.     Price  $2,411. 

Applied  Electricity  for  Practical  Men,  by  Arthur  J.  Rowland. 
Published  in  1916  by  McGraw-Hill  Book  Company.  375 
pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

Central  Station  Management,  by  H.  C.  Gushing,  Jr.,  and  New- 
ton Harrison.  Published  in  1916  by  D.  Van  Nostrand  Com- 
pany.    397  pages.     Price  $2.00. 

Diesel  Engines  for  Land  and  Marine  Work,  by  A.  P.  Chalkley. 
Published  in  1913  by  D.  Van  Nostrand  Company.  276 
pages,  illustrated.    Price  $3.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric   Car  Maintenance,   by   Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric  Cooking,  Heating  and  Cleaning,  by  Maud  Lancaster. 

Published   in   1914  by   D.   Van   Nostrand   Company.  330 

pages,   illustrated.     Price  $1.50. 
"Electrical  Meters,"  by  Cyril  M.  Jansky,   B.S.,  B.A.  Second 

editionjust  published  by  McGraw-Hill  Book  Company.  416 

pages,  illustrated.    Price  $8.0t;. 
Electric   Railway,  by  A.    Morris   Buck,   M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.     416  pages,  illustrated.     Price  $3.00. 

Electrical  Instruments  in  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company, 
366  pages,  illustrated.     Price  $2.50. 

Electrical  Injuries,  by  C.  A.  Lauffer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  A.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164  pages,  illustrated.     Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus-Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting. 

by  Arthur  Blok,  A.M.I.E.E.     Published  in  1914  by  Scott, 

Greenwood  &  Son.     235  pages,  illustrated.     Price  $1.00. 
Elementary  Graphic  Statics,  by  John  T.  Wight.     Published  in 

]913  by  Whittaker  &  Company.       226  pages,  illustrated. 

Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212   pages,   illustrated.     Price  $1.50. 

Engineers'  Manual,  by  Ralph  G.  Hudson.  Just  published  by 
John  Wiley  &  Sons.    315  pages,  illustrated.     Price  $2.00. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  .$2.00. 

E,xamples  in  "Battery  Engineering,"  by  Professor  F.  E.  Austin, 
E.E.    Just  published.    90  pages,  illustrated.    Price  $1.25. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Proi.  F.  E.  Austin,  B.  .S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 

Handbook  of  Machine  .Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 


Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company 
in  1914.     143  pages,  illustrated.     Price  $1.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.,  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.    614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1916  by  McGiaw-llill  Book  Co. 
365  pages,  illustrated.     Price  $3.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.    120  pages.     Price  $1.50. 

Radiodynamics. — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Book,  by  W.  H.  Marchant. 
Publislied  in  1912  by  Whittaker  &  Company.  Illustrated. 
Price  75  cents. 

,\ 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Railway  Maintenance  Engineering,  by  Wm.  H.  Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  6  folding  plates.     Price  $2.50. 

Standard  Wiring,  1917  Edition,  23rd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  li.  C.  Gushing, 
Jr.     Leather  cover,  pocket  size.     Price  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.     Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.    Published  in  1910  by  Whittaker 

&  Company.     100  pages,  illustrated.     Price  $1.00. 
Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 

the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 

Third  edition.    Published  in  1916  by  Whittaker  &  Company. 

9S5  pages,  630  illustrations.     Price  $2.00. 

Telegraphy,  by  -Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewvight, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  I^ouis  W.  Moxey,  tr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  "Mechanical  World"  Electrical  Pocket  Book  for  1917. 
Published  by  Enimott  &  Co.  300  pages,  illustrated.  Price 
40  cents. 

The  How  and  Why  of  Electricity,  by  Charles  Tripler  Child. 
Published  in  1905  by  Electric  Review  Publishing  Com- 
pany.    140  pages,  illustrated.     Price  50c. 

The  Dynamo  (2  volumes),  by  Hawkins  &:  Wallis.  Published  in 
1909  by  Whittaker  &  Company,     Price  $4.00. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  .$4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  191.3  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Tramway  Track  Construction  and  Maintenance,  by  R.  Bickcr- 
staffe  Holt.  Published  in  1915  bv  The  Tramway  and  Rail- 
way  World.     249  pages,   illustra'ted.     Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  190.3.     272  pages.     Price  $1.00. 

"Wiring  for  Light  &  Power,"  a  detailed  and  fully  illustrated 
commentary  on  the  more  important  portions  of  the  National 
Electrical  Code.  By  Terrell  Croft.  Just  published  by  Mc- 
Graw-Hill Book  Company.    426  pages,  illustrated.    Price  $2, 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.     340  pages,  illustrated.     Price  $1.50. 
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I'HOHMmON 
FOR  £¥EltY  PimHrE 


300% 

STRONGER  THAN 

ACID  FLUX 


and  cleans  the  wire  or  metal 
without  bitino"  the  surface.  Can't 
start  corrosion  nor  reduce  capa- 
city of  the  wire.  That's 


Sample  for  your 
Dealer's  Name. 


4  forms:  Stick,  paste, 
salts,  and  liquid. 


Houston  &  Co.,  Ltd.,<='"^r^'N7p''EG""' 

22  College  Street,  Toronto. 
1825  Scarth  Street,  Regina. 

"In  the  Soderman's  game  since  '93." 


FOR  SALE 


The  following 

Second  Hand  Motors  IN  GOOD 

ORDER 

THREE  PHASE,  60  CYCLE,  220  VOLTS 

No. 

H.P. 

Speed 

Make 

Type 

1 

50 

.850 

'Westinghouse 

CCL 

2 

30 

1120 

1 

20 

1120 

2 

10 

1120 

1 

1800 

2 

6 

1800 

T.  &  H.  E.  Co. 

New 

2 

1 

1800 

Westinghouse 

CCL 

TWO  PHASE,  60  CYCLE,  220  VOLTS 

No. 

H.P. 

Speed 

Make 

Type 

1 

50  , 

850 

Westinghouse 

CCL 

4 

30 

1120 

1 

30 

850 

1 

20 

850 

5 

20 

1120 

1 

15 

1120 

11 

10 

1120 

2 

10 

1800 

Can.  Gen.  Elec. 

1 

10 

1800 

Toronto  &  Hamilton  Electric 

2 

1800 

Westinghouse 

CCL 

6 

5 

1^00 

9 

5 

1120 

Canadian  General  Electric 

2 

5 

1800 

Toronto  &  Hamilton  Electric 

1 

3 

1800 

Westinghouse 

CCL 

2 

2 

1800 

Canadian  Crocker  Wheeler 

3 

1 

1800 

Westinghouse 

CCL 

1  Auto  Starter- 

—New- 

-C.G.E.,  220  volts,  60  cycle,  3  phas 

e,  75  h.p. 

TRANSFORMERS 

60  CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 

No. 

K.W. 

Make 

4 

25 

Westinghouse 

2 

75 

Canadian  Crocker  Wheeler 

2 

50 

Westinghouse 

2 

40 

Packard 

2 

5 

Packard 

2 

5 

Pittsburgh 

For  Deliveries  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 
501  Merchants  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipment*  from  Factory  or  nearest.  Warehouse 


NICKEL 


Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NlCKEL-99.80% 

Prime  Metals  for  the  Manufadture  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
jLfj^       *        this   natural    stronger- than- 
TA-*-^     steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufactured  forms  are  Rods,  Flats,  Casings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 
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THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 


Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rlieostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net, 
f.o.b.   Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 

Electrical  Measuring  Instrument* 


4912  Steaton  Ave. 


PHILADELPHIA,  PA. 


Peirce  Brackets 

Hot  Galvanized 


No.  320 


No.  330 


No,  340 


Made  in  Canada 

under 

Peirce  and  Hubbard  Patents 

by 

ACME  STAMPING  AND  TOOL  WORKS,  Limited 

HAMILTON,  ONTARIO 

Sheet  Metal  Stampings  of  Every  Description 


CUT  THE  COST 

of  your  pole  lines  by  using  our 

British  Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less  to 
erect  than  any  other  kind.  Treated  with  Car- 
bolineum  or  Creosote  they  make  you  a  big  sav- 
ing. Full  information  without  any  obligation 
from  our  nearest  office. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

General  Sales  0(fice-72  W.  Adams  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 

1 

The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 

Lines 

We  shall  be  pleased 
to    furnish  designs 
and  estimates  upon 

request. 

standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 

The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 

DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


-J^) Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the'  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  l^t  Pittsburgh,  Pa. 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or, 
your  client  many  hundreds  of  dollars. 


BiTUMiNiZED  Fiber  Coivduit 

is  about  ONE-THIRD  the  cost  of  iron  pipe,  is  a  far 
better  insulator  and  will  last  longer ;  it  can  be  laid 
in  trench  WITH  or  WITHOUT  concrete  ;  it  is  water 
and  gas  proof,  the  joints  being  made  tight  with  the 
compound  which  is  furnished  free  with  each  order. 

It  can  be  cut  into  odd  lengths  with  a  saw  and  the 
butt  joints  easily  wrapped  and  sealed  ;  is  shippeo 
in  crates,  entailing  little  or  no  loss  from  breakage. 

It  is  not  only  an  ideal  conduit  for  main  line  subway 
work,  but  for  LATERALS  and  SERVICE  LINES  it  is 
by  far  the  cheapest  in  price  and  most  easily  and 
quickly  installed,  and  at  the  same  time  the  most 
elTicient  type  of  underground  conduit  in  existence. 

Write  for  Literature 

American  Conduit  Company 

East  Chicago,  Ind.,  U.S.A.  140  Nassau  St.,  New  York 

Distributors  for  Canada: 

Ndrthsrn  Etectrtc  Compotiy 

LIMITED 

Montreal,  Halifax,  Torbnto,  Winnipeg,  Regina. 
Calgrary,  Edmonton,         Vancouver,  Victoria. 


Technical  Bulletin 


No.  30 


Technical  Bulletin 


No.  31 


A  complete  treatise  on  liigli  tension  outdoor 
SUBSTATIONS  —  SWITCHES  —  ARRESTERS  —  FUSES 
OUTDOOR    AND    INDOOR    BUSBAR  SUPPORTS 
liulletins  of  vital  interest  to  every  electrical  engineer 
Oscillogram  short  circuit  records  and  data 
Sphere  gap  and  needle  gap  settings 
Ring,  radial  and  double  feeder  diagrams 
HAVE    YOU    RECEIVED    YOUR  COPIES? 

IF  NOT,  Write  us  today. 
Moloney  Electric  Co.  of  Canada,  Limited 

Halifax,      Montreal,      Toronto,      Winnipeg,  Vancouver 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarks  H.  mitcbell 
Pcrcival  H.  mitcbell 

Ceniultlag  and  Soptrviilnt 
Eoglnctr* 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng^ineering. 

Traders  Bank  Building,  TorontO 


Charles  F.  Gray,  a.i.e.e..  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bids.,  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gai 

Plana,  Specificationa,  Estimates, 
Testa,  Reports  and  Supervision. 
Suite  loi.  Board  of  Trade  B\dg.,  Montreal,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lightins  and  Power  Plants 

Telephone  Main  6737  605  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  681 7       326  W-Crais  St.,  Montreal 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE     :  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.  Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 
Also  at  Montreal,  Ottawa,  Washingrton,  D.C. 


STANLEY  LIOHTFOOT 

REG'D  PATENT  SOLICITOR  AND  ATTOHNeV 

LUMSOEN   BLDO.(*^'5  yc!'nGe"  )  TORONTO, 

NEW  BOOKLET  OF  COMPLETC  INFORMATION  FRCE 
MiNTiOf.  TM.«  W0>m»m)  '  M.  3713 


Electrical  Testing 

Laboratories 

''Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping:  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towets  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON.  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  efifort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax.  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que.; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John.  N.[?. ; 
Toronto.  Ont.;  Vancouver,  B.C.;  Victoria, 
B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING. 
Gen.  Man.  Western  Canada,  Toronto. 
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SINGLE  PHASE 
MOTOR 


dnven  apparatus  may 
be  located  at  any  con- 
venient point,  as  no 
special  attention  need 
be  given  to  the  loca- 
tion of  the  controlling- 
switch,  which  may  be 
of  the  push  Initton, 
float,  pressure,  or  sole- 
noid type,  and  which 
may  be  located  either 
close  by  the  eciuipment 
or  at  a  distance. 

This  feature  makes 
them  desirable  for  re- 
mote and  automatic 
control  installations. 

1/10  to  40  h.p.— 
25  to  140  cycles. 


THEY  KEEP  A 

RUNNING 

V2  li.p.  motor  mounted  on  an  air  com- 
pressor controlled  by  a  pressure  switch. 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada'  by:  251 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co..  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


Service 

the  Suprem^  ^ 

convictiun^.^^^^ 
of  i« 


the 


uccc'^* 


^y-^v  the 


of  a 
su-vice 


have  \'l"^,.,ie    since    1  ' 


e^f^^'^  ^  they  'tan^^l  ^'  ^eas- 
fection.  '-^^f  Electrical  M 

^^'^  Electrical 
^"*°"ment  Co. 

A.  -^0,,  Wei- 

ner,  l-'^k;  W. 

^I^orthern  E^^^j^.a. 

C°'"r  Models  i.v 
V/eston     l^'-"   ,,  V  e  1  c 

c'^'V  fol 

and  .to'  A  C.  and 
S-^'l^'V  circuits,  to- 
o"  ;th  many  m; 

gelher  w't^  «^^;g„ed 
struments  oses. 
tor   special   V  ^  i^,s 

any  n«<l- 
,-egarding  any 


Power  Factor  Meter — 
One  of  the  complete 
i^i  oup  ol  Weston  Round 
Pattern    Instruments  for 

ervice  on  A.  C.  Switch- 

oards. 


Made  in  Canada 

Reamers 
Drills 


TAPS 


Sold  on  Merit 

Cutters 
Dies 


Ask  for  our  new  catalogue  No,  8, 


Pratt  &  Whitney  Co.  of  Canada,  Limited 

DUNDAS,  ONTARIO 


Montreal 

723  Drummond  Bldg. 


Winnipeg 

1205  McArthur  Bldg. 


Vancouver 

609  Bank  of  Ottawa  Bldg. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  General  Electric  Company 
Canadian  Westingliouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 


CARBONS 

Canadian    Westingliouse  Company 

CAR  EQUIPMENT 

Ohio   Brass  Company 


CRUDE  OIL  ENGINES 

Boving  Hydraulic  &  Engineering  Company 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Company 


ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 


AMMETERS  &  VOLTMETERS 

Canadian  Westingliouse  Company 

Ferranti  Electrical  Company  of  Canada 

Joyner,  Limited.  A.  H.  Winter 

Northern  Electric  Company 

Wagner  Electric   Mfg.   Company  of  Canada 

Weston  Electrical  Instrument  Company 


ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Conipanny 
Canadian    Westingbouse  Company 
Duncan  Electrical  Company 
Hubbell    Company.  Harvey 
National   Metal   Molding  Company 

AUTO  STARTERS 

Adams- Bagnall    Electric  Company 

■     ■  BATTERIES 

Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BLOCKS 

Jordan  Bros.  Inc.  — 

BOLTS 

McGill    Manufacturing  Company 

BONDS  (Rail) 

Electric  Railway   Improvement  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Westinghouse  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Co.  of  Canada 

BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited 
Toyner,  Limited,  A.  H.  Winter 
Pringle,  R.  E.  T.,  Ltd. 

BRAKES 

Sundh  Electric  Company 

BUS  BAR  SUPPORTS 

Joyner,  Limited,  A.  H.  Winter 
Moloney  Electric  Company  of  Canada 

BUSHINGS 

Electrical   Fittings   Company  ■ 
National  Metal   Molding  Company 


CABLES 

Boston  Insulated  Wire  &  Cable  Company 

Canada  Wire  &  Cable  Company 

1).   &   W.   Fuse  (,'ompany 

Northern  Electiic  Company 

Phillips  Electrical  Woi  ks,  Eugene  F. 

Standard  Underground   Cable   Co.   of  Canada 


CABLE  ACCESSORIES 

Northern  Electric  Company 

Standard  Underground  Cable  Co.  of  Canada 


CENTRIFUGAL  PUMPS 

Boving  Hydraulic   &   Engineering  Company 

CHAIN  (Driving) 

Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker-Wheeler  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company   of  Canada 
Northern    Electric  Companny 
Sundh   Electric  Company 

COILS 

Cleveland  Armature  Works 
D.  &  W.  Fuse  Company 

COMPOUND 

Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British  Aluminium  Company 
National   Metal   Molding  Company 
Northern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
National   Metal   Molding  Company 
Northern   Electric  Company 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited 

Ferranti  Electrical  Company  of  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Northern  Electric  Company 

CONTROLLERS 

Canadian  Crocker-Wheeler  Company 
Canadian   General   Electric  Company. 
Canadian   Westingliouse  Company 
Electrical  Maintenance  &  Repairs  Company 
.Sunilli    Electric  Company 

CONNECTORS 

Dossert  &  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National   Electric   Heating  Company 
Northern  Electric  ("ompany 
Sjiielmann  Agencies,  Registered 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 

Northern  Electric  Company 


CUTOUTS 

Benjamin   Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
n.   &  W.   Fuse  Company 
G.  &  W.  Electric  Specialty  Company 

DETECTORS  (Voltage) 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 
Gest.  Limited,  G.  M. 
See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson   Glass  Company 

ELECTRIC  RANGES 

National    Electric    Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIRE  ALARM  EQUIPMENT 

Acme  Stainping  &  Tool  Works,  Limited 
Northern  Electric  Company 

FIXTURES 

Benjamin   Electric   Manufacturing  Company 
Canadian   General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman   Brass   &   Metal  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann   Agencies  Registered 

FLEXIBLE  CONDUIT 

Tubular  Woven  Fabric  Company 

FUSES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Daum,  A.  F. 

Detroit  Fuse  &  Manufacturing  Company 
D.   &  W.   Fuse  Company 
Economy  Fuse  &  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Moloney  Electric  Company  of  Canada 
Northern  Electric  'Company 

(Continued  on  page  54) 
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For  Every  Electrical  Service 


We  have  unexcelled  facilities 
of  Electric  Wires,  Cables  and 
principal  products. 

Copper  Rods,  Tubes,  Wires 
Brass  Rods,  Shapes,  Tubes, 
Bronze  Rods  and  Wires 
Colonial  Copper  Clad  Steel 

TRADE 

Magnet  and  Weatherproof 
Rubber  Insulated  Wire 


for  supplying^  your  requirements,  however  large, 
Cable  Accessories.    The  following  is  a  list  of  our 

Varnished  Cambric,  Leaded  Cables 
Wire  Fibre  Insulated,  Leaded  Cables 

Paper  Insulated,  Leaded  Cables 
Wire  Rubber  Insulated,  Leaded  Cables 

Armored  Cables 
Wire  Cable  Terminals  and  Junction  Boxes 

Miscellaneous  Cable  Accessories 


Detailed  information,  samples,  estimates,  and  prices  sent  on  request  to  our  nearest  office. 

Standard  Underground  Cable  Co.  of  Canada,  Limited 

Hamilton,  Ont. 

Montreal  Hamilton  Winnipeg  Seattle 


A  30  to  80%  Saving  of  Current 
and  Ten  Changes  of  Light— 

CAN  YOU  BEAT  THIS 

With  Any  Other  Dimming  Device? 


Works  Equally  Well  Upon  Direct  or  Alternating  Current 

Uses  Any  Filament 
For  Use  in  Corridors,  Toilets,  Bath  Rooms,  Sick 
Rooms,  Hospitals  and  Nurseries 

Eastern  Factory  Representatives 
CANADA  SALES  COMPANY,    ------    TORONTO,  ONT.,  CAN. 

Western  Factory  Representatives 
MILLER  MORSE  HARDWARE  CO.,  LTD.    -    -    -    WINNIPEG,  CAN. 
GREAT  WEST  ELECTRIC  CO.,  LTD.    -    -    -    -    WINNIPEG,  CAN. 

ALERCO  ELECTRIC  COMPANY 

FORT  WAYNE,  INDIANA 
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FUSE  BOXES 

D.  &  \V.   Fuse  Company 
Xorthern  Electric  Company 


GENERATORS 

Canaiiian  Crocker- Wheeler  Company 
Canadian   Ceneral   Electric  Company 
Canadian    Westinghoiise  Company 
Canadian  Vickers,  Limited 
Electrical  Maintenance   &   Repairs  Company 
Ferranti    Electiical   Comjiany   of  Canada 
Lancashire    Dynamo   &   Motor  Company 
Lincoln  Elcctiic  Company  of  Canada 
Thomson    Company,    Limiteii,  Fred 
Toronto   &   Hamilton    Electric  Company 

GLASSWARE 

JelTerson  Glass  Company 

GUARDS  (Lamp) 

McCiill  Manufacturing  Company 

HANGERS 

Standard   Underground   Cable   Co.   of  Canada 

HEATING  DEVICES 

Canadian   (ieneral  Electric  Company 
Canadian   V  ickers,  Limited 
Canadian    Westinghouse  Company 
Majestic   Electric   C  omjiany 
National    Electric    Heating  Company 
Xorthern    Electric  Company 
Spielniann    Agencies,  Registered 

HYDRAULIC  MACHINERY 

lioving   Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

ILLUMINATING  GLASSWARE 

JetTerson    Glass  Company 

INSPECTION  ENGINEERS 

Allen   Inspection  Company 

Canadian   Inspectiotr  and  Testing  Laboratories 

INSULATING  VARNISHES 

Spiehnann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electiic  Company 
Canadian    Westinghouse  Company 
Weston    Electrical    Instrument  Company 

INSTRUMENTS— RECORDING 

Canadian  (ieneral  Electric  Company 
.Northern  Electric  Company 

INSULATORS  -~ 

Canadian   I'orcelain  Company 
C'anadian    Westinghouse  Comjiany 
Illinois    Electric    I'orcelain  Company 
Moloney   F^lectric    Company   of  Canada 
Mica   Com]]any   of  Canada 
Xorthern  Electric  Company 
Ohio   Brass  Company 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 

Canadian  Cleneral  Electric  Company 
Canadian    Westinghouse  Company 
Majestic   Electric  Coni|jany 
National   Electric   Healing  C^omiiany 
Xorthern   Electric  Comi)any 

LAMP  BULBS  (Electrical) 
JeJfcrson    (ilass  Company 

LAMPS 

Canadian   (Jcniral    Electric  (Company 
Electrical    Maintenance    Hi    Repaiis  Company 
High    Efficiency    Lamji  Company 
Lincoln  Elccliic  Company  of  Canada 
Moloney    Electric  Company 
Xorthern    I''Jectric  Company 
Starr  Son  &  Company,  John 


.  LANTERNS  (Electric) 
rJuncan  Electrical  Company 
Spielmann  .\gencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian   (ieneral  Electiic  Company 
Electiic   Service   Supplies  Company 
Moloney    Electric    Company   of  Canada 
Xorthern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian    General    Electric  Company 
Cope,  T.  J. 

Xorthern   Electric  Company 

(.)hio   Jirass  Company 

Pringle,  R,  E.  T. 

Steel  Company  of  Canada,  Limited 

LIGHTING  STANDARDS 

Adarns-Bagnall   Electric  Company 
Joyner,  Limited,  A.  H.  Winter 
Xorthern  Electric  Comjiany 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian   W^estinghouse  Company 
Sundii    Eltctric  Company 

MEASURING  INSTRUMENTS 

Leeds   Xorthrup  Company 
Xoithern   Electric  Con.pany 
Thompson- Levering  Company 

METAL  MOLDINGS 

National   Metal   iMolding  Company 
Pi  ingle,  R.  E.  T. 

METERS 

Chamberlain   S:   Ilookliam   Meter  Company 
Ferranti    Electrical   Com|)any   of  Canada 
(ireat   West    Electric  Company 
Xorthern   Electric  Company 
Packard  Electric  Company 

MICA 

Cl;icago  Mica  Company 
Kent  Hros. 

Mica  Company  of  Canada 

MOTORS 

Canadian   Crocker-Wheeler  Company 

Canadian  General  Electric  Comiiany 

C"anadian    Westinghouse  Company 

C"anadian  Vickers 

Century  Electric  Company 

Electrical  Maintenance  & -Repairs  Company 

Ferranti   Electrical  Company  of  Canada 

Great   West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln   Electric  Company 

Xorthern  Electric  Company 

Petrie,   J.imited,   H.  W. 

fringle,  R.  E.  T. 

Robbins  &  Myers 

Thomson   C'ompany,   Limited,  Fred 

Toronto  &•   Hamilton  Electric  Company 

Wagner   Electric   Mfg.   Company  of  Canada 

NICKEL 

International   Xickel  Company 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

()hio   IJrass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Devoe  Electric  Switch  Company 
N'(jrtliern    Electric  Company 

PAINTS 

Spielmann   .\gencies  Regil. 

PAINTS  k  COMPOUNDS 

G.       ■  W.    I'^Icclric    Specialty  Ccmipany 

McGill    Maiuifacturing  Company 

Spielmann    .Vgcncies,  Kegislerecl. 

Standard    I 'ndcrgroiuid   Cable   Co.   of  Canada 


PHOTOMETRICAL  TESTING 

Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 

Fethei  stonhaugli  &  Hammond 

Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme.  Stamping  &  Tool  Works,  Limited 
Ohio  Brass  Company 

PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company 

PLUGS 

Benjamin    Electric    Manufacturing  Company 
Pi  ingle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Xorthern   Electric  Company 


POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel   Company  of  Canada,  Limited 

PORCELAIN 

Canadian    Porcelain  Comiiany 
Illinois  Electric   Porcelain  Company 
Ohio  Brass  Company 

POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,   l^imited,  A.   H.  Winter 
Xorthern   Electric  Company 

Standard  Undergrounnd  Cable  Co  of  Canada,  Lt<l. 

POWER  PLANT  EQUIPMENT 

Boving   Hydraulic   &    Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 

RECEPTACLES 

Canadian   General  Electric  Company 
Benjamin    Electric    Manufacturing  Company 
Hubbell  Company,  Harvey 
Xorthern  Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Sundh  Electric  Company 

REMOTE  CONTROL  SWITCHES 

Electrical  Maintenance  &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 
Electrical  Maintenance  &  Repairs  Company 
Thomson  Company,  Fred 

RHEOSTATS 

Canadian    Westingliouse  Company 
Sundh   Electric  Company 

RODS 

International  Nickel  Company 

ROSETTES 

Benjamin   Electric  Manufacturing  Company 
Duncan  Electrical  Company 
National   Metal   Molding  Company 
.Northern   Electric  Company 
Pringle,  R.  E.  T, 

SOCKETS 

Benjamin    Electric    Manufacturing  Company 
Canadian    General    Electric  Company 
Duncan   Electric  Comiiaiiy 
Monarch  Electric  Company 
National    Metal   Molding  Company 
Northern  Electric  C"ompany 
Starr  Son  &  Company,  John 

(Continued  on  Page  56) 
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Reaching 
Your 

Customers 


TPHE  logical  place  and 
time  to  talk  to  your 
customers  is  in  the  Elec- 
trical News  when  they 
are  thinking  of  things 
electrical. 

If  your  product  is 
bought  by  electrical  men, 
advertising  in  the  Elec- 
trical News  will  carry 
your  message  to  them. 

You  and  your  wares 
may  be  favorably  and 
nationally  known  to-day 
but  if  you  don't  advertise 
you  will  soon  be  forgot- 
ten. 


Electrical  News 

347  Adelaide  Street  West 

Toronto 


I 


Lincoln 

Arc  Welders 

on  the  Rock  Island 


23  Lincoln  Arc  Welders  are  in  service  at  the 
different  shops  of  the  Rock  Island. 

These  Welders  are  mounted  on  a  four  wheel 
truck  and  can  be  taken  any  place  in  the  shop, 
and  plugged  in  on  any  power  socket,  where 
a  five  horse  power  motor  would  operate. 

The  Lincoln  Arc  Welder  can  always  be 
taken  to  the  place  where  the  locomotive  is 
standing  and  welding  work  can  go  on  at  the 
same  time  with  other  repairs.  Instead  of 
moving  a  heavy  locomotive  to  a  special 
welding  station,  the  light  truck  can  be  taken 
anywhere  even  for  a  few  minutes'  welding- 
work. 

In  addition  to  this  advantage,  the  welders 
use  the  regular  current  distributing  system 
in  the  shop  and  no  special  low  tension  wire 
is  necessary.  This  saves  a  great  expense. 
Examination  of  the  Lincoln  Portable  Welder 
will  show  that  it  is  the  most  simple  in  con- 
struction and  operation  of  any  arc  welding 
apparatus  manufactured,  still  it  will  do 
everything  that  any  outfit  will  do  and  will 
perform  the  work  at  lower  cost. 

This  statement  we  prove  in  your  own 
shop.    Write  for  Our  Engineer. 


*^Link  up  with  Lincoln*' 


Lincoln  Electric  Co, 

of  Canada,  Limited 

Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 

Branch  Office 
MONTREAL 
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SOLDERING  FLUXES 

Allen  Company,  L.  B. 
Houston  &  Company 

SPECIAL   HEATING  APPLIANCES 

National  Electric  Heating  Company 

STANDARD  CELLS 

Weston    Electrical    Instrument  Company 

STORAGE  BATTERIES 

Canadian    Hart    Accumulator  Company 
Northern   Electric  Company 

STREET  Lighting  fixtures 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Joyner,   Limited.  A.   H.  Winter 
"Northern  Electric  Company 
Pringle,  R.  E.  T, 

SWITCHES 

Benjamin  Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westingliouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Moloney   Electric   Company  of  Canada 
National   Metal   Molding  Company 
Northern   Electric  Company 
Starr  Son  &  Company,  John 
.Sundh    Electric  Company 

SWITCHBOARDS 

Canadian  General   Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical   Company   of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 


TAPS 


Jordan  Bros.,  Inc. 


TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Company 
Northern  Electric  Company 

TOASTERS 

National   Elect^-ic  Heating  Company 
Nortliern  Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson   Electric   Manufacturing  Company 
Wagner   Electric   Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company' 


TROLLEY  GUARDS 

Ohio  Brass  Company 

TUBING 

Northern   Aluminum  Company 

TURBINES 

Bo%dng  Cotnpany  of  Canada 
Smith   Company,   S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 
Northern   Electric  Company 

VACUUM  CLEANERS 

Houston   &  Company 
Pringle,  R.   E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 
.Smith  Company.  S.  Morgan 

WELDING  EQUIPMENT 

T^incoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company 

Canada  Wire   &   Cable  Company 

1).  &  W.  Fuse  Company 

International   Nickel  Company 

Nortliern  Electric  Company 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada 

Starr  .Son  &  Company,  John 

WIRING  DEVICES 

Canadian  General  Electric  Company 
Northern  Electric  Company 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 
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MARK 


A 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 

Special  porcelain  of  all  kinds.  In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes, 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A. 
Toronto,  Canada,  307-308  Tyrrell  Building 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package      -      Quantity  250 

ASK   YOUR   JOBBER,   OR   WRITE  US 

The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  St.     -     MONTREAL,  QUE. 


The  National  Authority  on  Wiring  and  Construction'' 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  359,400  Sold 


23rd  Year 


By  H.  C.  Gushing  Jr. 

Fellow  American  Institute  0/  Electrical  Engineers;  formerly 
Electrical  Inspector  Jor  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff  Association  q/ New  York. 


23rd  Edition 


1917  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"It  settle*  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 
postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,      347  Adelaide  street  West,       Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced" — E.  T.  Birdsall,  m.b.,  a.i.b.b. 
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W^stinghouse 

Type  RO  Watthour  Demand  Meters 

Westinghouse  Type  R  0 
Watthour  Demand  Meters 
increase  in  demand  as 
their  reliability  and  sim- 
plicity are  recognized. 

They  Have  No  Electric  Contacts 

nor  do  they  involve  ad- 
ditional apparatus,  wiring, 
installation  or  maintenance 
over  that  required  for  a 
standard  Watthour  Meter. 

Polyphase 

Described  fully  on  pages  10,  11  and  12  of 
Catalogue  No,  3-A;  send  for  a  copy 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto       Montreal  Ottawa  Halifax     Ft.  William      Winnipeg       Edmonton  Calgary  Vancouver 

Traders  Bank     52  Victoria      Ahearn  &  Soper      105  Mollis  Telfer  158  Portage         211  McLeod       Grain  Exchange     Bank  of  Ottawa 

Bldg.  Sq.  Ltd.  St.  Bldg.  Ave.,  E.  Bldg.  Bldg.  Bldg. 


Single-Phase 


Illy  1.  r.M : 
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A  Lost  Opportunity 


pair  the 
maker? 


As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  re 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the 

How  much  have  YOU  lost  in  prestige 

through  not  being  able  to  take  care  of 
your  customers'  business  ? 
How  much  have  YOU  lost  in  Profit  on 
this  business  P 

Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.    Sa}^  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking"  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 

Others  are  doing  it.    Why  not  you?    Write  about  it. 

The  Electrical  Maintenance  &  Repairs  Company^  Limited 


Phones: 
Adelaide  902 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"ALWAYS  ON  THE  JOB" 


Nights  and  Holidays 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.T.  Dale,  Manager,  Beach  1723 


Renold  Patent  Silent  Chains 

EFFICIENCY        RELIABILITY        DURABILITY  COMPACTNESS 


Two  40  H.P.  Renold  Silent  Chain  Drives  which  have  been  operating  Exciters 
continuously  for  over  four  years  in  Canadian  Municipal  Power  House. 


Recognition  of  the  RENOLD 
record  of  Reliability  and  Sup- 
eriority is  strongly  evidenced 
by  the  fact  that  one  of  the 
largest  and  most  important 
Canadian  Municipalities  re- 
cently ordered  a  500  H.  P. 
RENOLD  Silent  Chain  Drive 
to  operate  a  "  Standby  "  Unit. 

Write  for  illustrated 
catalogue 

WE  STOCK  CHAIN  AND  REPAIRS 


Sole  Canadian  Agents 

JONES     &     GLASSCO  ^"Oineers 


Branch  Office,  Toronto 


(Reg'd) 


St.  Nicholas  Bldg.,  MONTREAL 
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ELECTRIC  REPAIRS 

i  l\ 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Co.,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 


G  &  W  DISTRIBUTION  BOXES 

are  easily  adapted  to  any  lay  out 

A  (".  &  W  Box  is  engineered  at  the  factory  to  fit  the  joh  ;  this  permits  simple  installation  and  re- 
liex'es  you  of  engineerino-  the  job  to  fit  a  box. 


1      I  Ik 


l^oxes  are  made  with  various  types  of  clips  and  fittings.  Standard 
parts  are  assembled  to  suit  any  combination  of  cables  or  loads. 

Let  us  show  our  box  as  applied  to  your  conditions. 


G  &  W  ELECTRIC  SPECIALTY  CO. 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.S.A 


A.  H.  Winter  loyner,  Ltd.,  100  Wellington  St.  W.,  Toronto. 
A.  H.  Winter  joyner,  Ltd.,  17  St.  John  Street,  Montreal. 
Bentz-Richardson   Co.,    Ltd.,   592   Notre   Dame   Ave.,  Winnipeg 
General  Supplies,  Limited,  Calgary  and  Edmonton. 


For  the  Ends  of  Cablos 


Vol.  XXVI— No.  14 


Toronto,  July  15,  1917 


New  Design 

Packard  Service  Transformers 


m 


Welded  Steel  Cases 


Positively 
Will 
Not 
Leak 


Light  Weight 
Rugged 
Efficient 


WRITE  FOR  BULLETIN 

We  build  Transformers  for  any  Service,    Transformers  for  Electric  Smelting. 

All  Power  Purposes. 
Switchboard-Current  and  Potential  Transformers. 

The  Packard  Electric  Co.,  Limited 

Head  Office  and  Factory,    ST.  CATHARINES,  Ont. 


AGENTS : 

Eastern  Electric  Co.,  Ltd.,  ST.  JOHN,  N.B. 
Rudel  Belnap  Machinery  Co.,  MONTREAL. 
General  Supplies,  Limited,  CALGARY. 


OFFICES  : 

Traders  Bank  Building,  TORONTO. 
Donalda  Block,  WINNIPEG. 


Alphabetical  Index  of  Advertisers,  Pa^e  8       Classified  Directory  to  Advertisements,  Pa^e  4 
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ELECTRIC  HEATING 

^— PAD=^= 

The  confidence  of  the  manufacturers  is 
reflected  in  the  absolute  guarantee  that 
covers  every  Sun-Ray  pad. 


patent 


In  pain. 


Sell  the  best 
**Family  Doctor 

Our  g-randmothers  knew  the  therapeutic  value 
of  heat.  A  hot  brick,  a  hot  plate,  a  hot  flat- 
iron,  then  the  hot-water  bottle  and  now  the 
scientific  conversion  of  energy  into  heat  for  re- 
lieving pain. 

The  "Sun-Ray"  Electric  Heating  Pad  has  hun- 
dreds of  applications  in  the  home  and  hospital. 
With  ordinary  care  it  should  outlast  a  genera- 
tion, because  it  carries  a  number  of  improve- 
ments over  pads  that  are  too  fragile  for  con- 
tinuous use.  The  construction  and  electrical 
details  of  the  "Sun-Ray"  are  of  the  best,  and 
it  is  for  these  reasons  that  we  put  out  the  pads 
under  strict  guarantee. 


Relieved. 


Every  "  Sun-Ray  "  Heating  Pad  bears  this  seal  of  approval 
issued  by  the  Good  Housekeeping  Institute.  The  only 
pad  awarded  this  mark  of  merit. 

A  Thrce-Hcat  Switch  permits  close  regulation  of  temperature.  A  great  advantage  over  single-heat  pads.  We  do, 
however,  make  a  single-heat  pad.  but  for  the  slight  difference  in  price,  we  recommend  the  Three-Heat  Sun-Ray  for 
general  use.  The  heat  may  be  applied  gradually  as  the  patient  becomes  accustomed  to  it.  Weight.  20  ounces 
complete  with  10  feet  of  cord.  plug,  switch  and  slip-cover.  Energy  consumption  20  watts  on  low,  ;i5  watts  on 
medium,  .55  watt.s  on  high  heat.    Operating  cost  is  low. 

Write  for  Prices,  Discounts  and  Liberal  Sales  Helps. 
Put  in  some  "Sun-Rays"  for  the  immediate  demands. 

North (^rti  Efectnc  Compc/fjy 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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^gS^^^^^^Spd  waUtM  SNfiinvi  iM-isnui 

ilo^^W  ^  BE  I'LEXTUBE 


i 


The  seamless,  interwoven  and  non  -  collapsible 
construction  of  FLEXTUBE,  the  quality  of  the 
materials  which  enter  into  its  construction,  the 
"roller  bearing"  wireway,  the  double  compounding 
and  the  protecting  outer  braid,  make  this  a  dis- 
tinctive product,  one  which  pleases  the  wiremen, 
increases  the  profit  of  the  contractor,  and  gives 
eminent  satisfaction  to  the  owner. 

Your  use  of  FLEXTUBE,  or  examination 
of  a  sample  (sent  upon  request),  will 
verijy  every  claim  we  make  for  it. 


Kalional  Melal  Molding  S 

Ma n ufactu re rs  of  CL^ 

Electrical  Conduits  &•  Fittings 
1118  Fulton  Building,  PITTSBURGH.  PA. 


Atlanta 
Boston 
Buffalo 

Chicago 
Buenos  Aires 


Dallas 

Denver 

Detroit 


Portland 
Havana 


Los  Angeles  Salt  Lake  City 

New  York  San  Francisco 

Philadelphia  Seattle 
St.  Louis 
Manila  Paris 


Canadian  Distributors 
CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 


Montreal 
Halifax 
(Jttawa 
Cobalt 


Head  Office, 

District  Sales 
Winnipeg 
Calgary 
London 


TORONTO 


Offic 


Edmonton 
Nelson 
Vancouver 
South  Porcupins 
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The  single-wall 
feature  of 


North (^rtt  EkcMc 

DURADUCT 


(Reg.  Can.  Patent  Office) 


Duraduct  is  the  only  flexible  non-metallic  conduit 
with  a  single  wall. 

Therefore  it  is  the  only  one  that  gets  away  from 

the  breaking  down  and  blistering  which  is  a  part  of 

multiple-wall  construction. 

Which  do  you  want? 

All  reliable  dealers  carry  Duraduct. 


Northiirtf  Ekctn'c  Company 


•  MONTREAL 
HALIFAX 


UMITED 


OTTAWA 
TORONTO 


WINNIPEG 
REGINA 


CALGARY 
VANCOUVER 


THE  BLACK  DOTTED  LINE  IS  THE  MARK  OF 

— — — —D  U  R  A  D  U  CT—  
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Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 


 <^  ^ 


PERI^ANTI 


-VN^/  ^  S 


Moving  Iron  Ammeters 


Switchboard  Type 

Moving  Iron  Ammeters  and  Voltmeters,  for 
A.G.  or  D.G.  use,  Back  connected,  8  inch 
projecting  pattern,  protected  dial.  Delivery 
of  these  reliable  instruments  can  be  had 
from  Toronto  stock  in  various  ranges  of 
scales  up  to  600  Amperes,  and  up  to  600 
Volts,  and  are  made  for  use  without  in- 
strument transformers. 


AMPERES 


w 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherbourne  St. 


MONTREAL 

704  Unity  Building 


WINNIPEG 

Farmers'  Advocate  Bldg. 


01 
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Latest  Design  C&H 
Poly-Phase  Meter 


We  are  offering  a  new  type  Poly-Phase 
Meter  that  has  several  important  new  features 
you  will  appreciate.  It  is  designed  for  and  is 
now  being  used  extensively  on  lines  of  the 
Hydro-Electric  Power  Commission  of  Ontario. 
Heavy  overload  protection  is  secured  by  a 
double  terminal  block.  Inside  of  meter  has 
plenty  of  room  for  connections.  This  is  an 
important  point,  especially  in  lightning  storms 
and  surge  conditions.  All  three  wires  are  car- 
ried direct  through  the  meter  from  left  to 
right.    Write  us  for  bulletins,  prices,  etc. 


Chamberlain  &  Hookham 

Meter  Co.  Limited 


243  College  St., 
TORONTO 


61  Albert  St., 
WINNIPEG 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request.. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire" machines, 
minimum  incon- 
venience from 
such  breakdowns. 


1000  H.P.  Variable  Speed  Motor  for  Direct  Coupling  to 
Tyre  Rolling  Mill. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 


Montreal 


107-109  Duke  St.,  Toronto 
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Kelsch,  R.  S.  . . 
Kent  Brothers 


50 
43 


Kerry  &  Chace,  Limited   50 

Kuhlman  Electric  Company   43 

L'Air  Liquide  Society   18 

Lancashire  Dynamo  and  Motor  Co..  7 

Leeds-Northrup  Company   42 

Lightfoot,  Stanley   50 

Lincoln  Electric  Comipany  of  Canada  11 

Lindsley  Brothers  Company   43 

Lowry,  E.  A   38 

Lyman  Tube  and  Supply  Company. 
Luminous  Specialty  Company  . .«. 


Masco  Company  

Majestic  Electric  Company  

McGill  Manufacturing  Company  . 
McKinnon  Chain  Company   ...  , 
Mitchell,  Chas.  H.  &  Percival  H. 
Moloney  Electric  Co.  of  Canada 
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12 
51 
39 
14 
50 
16-40 


National  Electric  Heating  Company  52 

National  Metal  Molding  Company  ..  4 

Northern  Aluminum  Company   49 

Northern  Electric  Company   2 

Ohio  Brass  Company  

Packard  Electric  Company   

Petrie,  H.  W   38! 

Phillips  Electrical  Works,  Eugene  F.  37* 

Pratt  &  Whitney  

Pringle,  R.  E.  T   sa 

Redmanol  Chemical  Products  Co...  40" 

Ridout  &  Maybee   38 

Robertson  Limited,  J.  M   50 

Robbins  &  Myers  Company   17 

Ross  &  Company,  R.  A   50 

Sammett,  M.  A   50 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan    11 

South  Bend  Current  Control  Co...  48 

Spielmann  Agencies  Regd   39 

Spray  Engineering  Company   18 

Standard  Underground  Cable  Com- 
pany of  Canada  ...   43 

Standard  Wiring                            ...  39 

Starr  Son  &  Co.,  John   43 

Sundh  Electric  Company  

Steel  Company  of  Canada   15 

Tallman  Brass  and  Metal  Company  14 

Thompson,  Clarence   50 

Thompson,  Fred  &  Co  

Thompson-Levering  Company   42 

Thordarson  Manufacturing  Company  49 

Toronto  and  Hamilton  Electric  Co...  49 

Tubular  Woven  Fabric  Company  ...  5 

Vickers  Limited  


Wagner  Electric  Manufacturing  Co.  11 
Weston  Electrical  Instrument  Co.  ..  41 
White  Electrical  Company,  T.  C,  .. 


Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unity  Bldg.  MONTREAL      3402  Osier  Ave.,  Shaunessy  Height.,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  line  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  12"  and  16"  sizes, —  every  fan  is 

ready  for  service  with  10  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 
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WIREMOLD 


"The  Molding  Made  Like  A  Conduit" 


Nothing  Bui  a  Hacksaw 

Isn't  it  a  fact  that  special  tools  are  always 
breaking  when  you  need  them  most?  The 
assembly  and  installation  of  Wiremold  call 
for  no  special  tools.  Nor  for  slots  or  holes. 
Just  cut  Wiremold  into  the  required  lengths 
with  an  ordinary  fine-tooth  hacksaw  and 
shove  it  over  the  coupling  tongues  of  its 
fittings.     That's  all. 


Note  How  Easy  It  Is  To  Install 


cztt::^ 


Fig.  1. 


Figr.  2. 


Fig:.  3. 


To  put  up  "Wiremold"  just  shove  a  coupling  into  the  grooves  of  the  capping,  and  screw  it  to  the  wall 
with  a  No.  8  flat  head  wood  screw  as  indicated  in  Fig.  I  above.  Start  the  grooves  in  the  next  length  over 
the  edges  of  the  coupling  as  in  Fig.  2.  And  close  up  as  in  Fig.  3.  Certainly  nothing  could  be  more 
simple.    And  the  beautiful  part  of  this  simplicity  is  that  it  applies  to  all  fittings. 

We  make  a  very  simple  clip  to  support  Wiremold  in  the  middle  of  the  length.  You  will  find  it 
listed  in  our  pocket  catalogue. 


Our  Wiremold  Pocket  Catalogue  fully 
explains  assembly   and,   of  course, 
gives  prices,  rite  for  it  today » 


Conduits  Company  Limited.  Toronto 

Sole  Agents  for  Canada 
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Increase  Your  Business  Easily 

by  Selling 

^Glue  Pots 
Soldering  Irons 

and 


=        Jacketless  Glue  Pot 


For  intermittent  or  continuous 
service. 


Branding  Irons 


Calorized  Soldering 
Irons  for  all 


purposes. 


The  following  industries  in  your  district  should  be  interested : 


GLUE  POTS 

Addressing  and  Marking  Agencies 
Automobile  Body  Manufacturers. 
Billiard  and  Pool  Rooms. 
Boat  and  Ship  Builders. 
Bookbinders. 

Boot  and  Shoe  Manufacturers. 
Burial  Casket  Manufacturers. 
Cabinet  Makers. 
Carpenters  and  Woodworkers. 
Dealers — Second  Hand. 
Furniture  Manufacturers. 
Furniture  Dealers. 
Libraries. 

Musical  Instrument  Manufacturers. 
Newspaper  Publishers. 
Office  Furniture  Manufacturers. 
Paper  Box  Manufacturers. 
Pattern  Makers. 

Periodycals  and  Magazine  Publishers. 

Photographers. 

Piano  Factories. 

Printers. 

Repair  Dept.  of  Dept.  Stores. 

Sign  Manufacturers. 

Wagon  and  Carriage  Makers. 


SOLDERING  IRONS 

Assayers. 

Automobile  and  Bicycle  Shops. 

Blacksmith  and  Wagon  Makers. 

Boat  and  Ship  Builders. 

Canning  Works. 

Electric  Light  Companies. 

Electrotypers. 

Engravers. 

Factories. 

Fixture  Manufacturers. 
Foundries. 

Jewelers  and  Opticians. 
Munition  Plants. 
Sheet  Metal  Workers. 
Telephone  Companies. 

BRANDING  IRONS 

Blacksmiths  and  Wagon  Makers. 
Bookbinders. 

Boot  and  Shoe  Manufacturers. 

Breweries  and  Bottling  Works. 

Canning  Works. 

Carpenters  and  Woodworkers. 

Factories 

Garages. 

Livery  Stables. 

Lumber  Dealers. 

Machine  Shops. 

Paper  and  Wood  Box  Manufacturers. 

Plumbers  and  Tinsmiths. 

Pork  and  Beef  Packers. 

Slaughter  Houses. 

Street  Railways. 

Tire  Manufacturers. 


Your  business  or  telephone  directory  will  quickly  furnish  you  with 
the  addresses  of  prospective  customers. 


iiiiiii 


(Offices   -Toronlo,  Halifax,  Moiilrea!,  Ottawa.- Cobalt,  Soutli   I'orcupiiie,  London,  WinnipeK,  Calgary,  Nelson,  Ednionlon  and  Vancouver, 
lllllllllllllllllllllllllll 
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Your  Customers 
Know  Them 

The  man  you  have  to 
deal  with  in  any  in- 
dustrial plant  will  know 
Lincoln  Motors. 


The  managers  and  superintendents  of 
these  plants  have  read  about  Lincohi 
Motors  in  their  own  trade  and  tech- 
nical papers.  They  know  the  water- 
proof, dust-proof  insulation — the  sim- 
plicity of  construction — the  overload 
capacity  and  the  other  features  that 
make  Lincoln  Motor  drive  a  paying- 
investment. 

The  Lincoln  advertising  campaign  is 
boosting  for  more  motor  driven  plants 
— and  more  Lincoln  Motors. 

Speak  to  your  customers  about  Lincoln 
Motors. 

Write  for  Bulletin  on  Molors 


**Link  up  with  Lincoln 


99 


Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 

Branch  Office 
MONTREAL 


SMITH 

HYDRAULIC 
TURBINES 


The  accompanying  illustration  shows  one  of  three 
units,  installed  under  280  feet,  and  each  developing  1,750 
h.p.  and  720  r.p.m. 

The  purchasers  of  this  equipment  write  thus: 

"We  believe  that  you  are  aware  that  we  have  made  here 
a  ratlier  exceptional  record  for  continuity  of  service.  We 
have  had  three  shut-downs,  totalling  11  minutes,  due  to 
trouble  in  the  power  house,  in  six  years.  You  will  be  inter- 
ested to  know  that"  two  of  the  detentions  were  due  to  elec- 
trical failures  and  one  to  a  governor  failure  ;  that  there  never 
has  been  a  detention  due  to  a  wheel  failure." 

If  interested,  write  for  Catalog,  addressing  your  request  to 
Department  "N." 

S.Morgan  Smith  Co.,  York,  Pa. 

H.  B.  VAN  EVERY,  Canadian  Representative 
405  Power  Building  MONTREAL 


Every 
User 

or  prospective  user  of 
motors  should  have  a 
copy  of  Bulletin 
11513— Motor  Instal- 
lations. It  is  a  pro- 
f  u  s  e  1  y  illustrated 
book  covering  a  wide 
range  of  motor  in- 
stallations. Your 
copy  is  waiting-.  Ask 
for  it.  ' 


l$a5naElcdricManiifa<fbiriiiSG 

of  Canada  Limited -Montreal 

Guardian  Itldg.,  Montreal.  :547  Adelaide  St.  W.,  Toronto. 

512 
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Fan  Time  is  Here 


We  are  fully 
prepared  to 
give  you  the 
best  of  service 
and  the  best 


FANS 


S-in.,  4  blade — Menominee  Elec.  Co. 

Get  ready  for  this  profitable  business.  Menominee 
Fans,  of  all  types,  will  give  your  customers  all  that  you 
wish  in  a  high-grade  Electric  Fan. 

Send  for  prices  and  information. 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  East  TORONTO 

"Jobbers  of  Electrical  Merchandise" 


FRACTIONAL  HORSE  POWER  REPULSION 

START-INDUCTION 

Single  Phase 
Vertical  Motors 

(1,10  to  1/4  h.  p.) 

are  in  many  ways  desirable  for 
operating  small  pumps. 

Their  keep-a-running  ability  is 
unimpaired  l)y  dampness  and 
moisture  always  prevalent 
around  such  installations. 

Their  low  starting  current  per- 
mits serving  them  from  lighting 
circuits. 

Many  are  now  in  operation  being 
controlled  by  float  switches. 

Other  Sizes  up  to  40  h.p. 


Illustrating  a  %  h.p. 
Vertical  Motor. 


Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  245 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


I-T-E  CIRCUIT  BREAKERS 


1  WE  VV 

Non  closable  on   overload.     Direct  acting,   time  limit  and 
"No  Voltage." 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory:   Philadelphia,  Pa. 

New  York,  50  Church  St.  Cliicago,  MonaJnock  Block. 

Toronto,  Traders  Rank  Bldg.  Pittsburgh,  Park  Building. 

Detroit,  Mich.,  Ford  Bldg.  Minneapolis,  Metropolitan  Life  Bldg. 

Indianapolis,  Ind.,  Telephone  Bldg. 

ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco   •  Portland,  Ore, 
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Service  in  its  Broadest  Sense 

If  you  use  Rail  Bonds,  take  up  your  problems  with  0-B  Engineers.  They  have  had  a  wide  experience  under  a 
variety  of  conditions.    All  their  invaluable  accumulation  of  knowledge  is  at  your  service. 

0-B  Rail  Bonds 

are  made  in  many  difYerent  types.  Each  has  been  developed  for  a  certain  set  of  requirements  —  each  has  been 
proved  in  service. 

See  pages  467-527  Catalog  No.  16. 

THE  OHIO  BRASS  CO.,     Mansfield,  Ohio. 


Commercial  Lightin 

"DOMINIONLITE" 


The  demand  for  this  useful  little  lighting 
unit  is  a  constantly  growing  one. 

Practically  all  Electrical  Dealers  in 
Canada  are  now  carrying  it  in  stock. 

Packed  six  to  a  barrel. 

Better  order  a  barrel  now  to  insure 
h  aving  stock  for  your  Fall  trade. 


Jefferson  Glass  (5mpany  Ijmited 

Head  Office  and  Factory :  TORONTO 

MONTREAL— Royal  Trust  BIdg.,  L.V.  Webber,  Manager.    WINNIPEG-592  Notre  Dame  Ave.,  A.  E.  Esling,  Agent 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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McKinnon  Chain 

For  Electric  Fixtures 


This  highly  specialized  •  product  will  meet  the  re- 
quirements of  the  most  exacting  electric  fixture  makers. 
In  all  varieties  of  high  grade  lighting  units  the  Mc- 
Kinnon Chain  will  harmonize  beautifully  and  preserve 
the  atmosphere  of  excellence  in  the  completed  fixture. 
Made  of  smooth  drawn  wire,  allowing  the  very  finest 
surface  finish.  Chain  is  first  copper  plated,  then  nickel 
plated,  finally  brass-plated,  brushed  and  lacquered.  Each 
strand  is  wrapped  in  tissue  paper  to  prevent  marring. 

Write  for  full  details  and  price  list 


McKinnon  Chain  Co. 

ST.  CATHARINES,  ONT. 

Agents — Duggan  &  Levy,  166  King  St.  W.,  Toronto 


Our  New 

Supplementary 
Catalogue 

is  ready 
for 
distribution 


Have  you 
received  your 
copy  ? 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


FOR   CORRECT  ILLUMINATION 


n  these  "Luminous"  light- 
ing units  you  get  all  the  advan- 
tages of  other  standard  units, 
but  none  of  their  disadvantages. 

They  are  specially  design- 
ed to  give  a  well  diffused  light 
from  high  candle  power  nitro- 
gen filled  lamps. 

Illustrated  are  a  few  of  our 
most  popular  models. 

Literature 
upon 
Request 


Luminous  Specialty  Company,  Indianapolis,  ind. 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 

Porcelain  Insulators 
Power  Line  and  Railway  Hardware 

LET  US  QUOTE  ON  YOUR  REQUIREMENTS 


r! 
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A  Monkey  Wrench  Will  Tell  You  The  Story 

Of  Type  "K"  Quality 

A  few  minutes  spent  in  disassembling  a  Robbins  &  Myers 
Type  *'  K"  Polyphase  Motor  will  give  you  more  real  inform- 
ation on  Type  "K"  quality  than  you  can  get  in  any  other 
way.    By  this  method  you  will  get  a  convincing  demonstration 

of  the  liberal  design  and  careful 
workmanship  which  go  into  every 
detail  of  this  motor. 

Observe  the  rigid,  well  ventil- 
ated construction  of  the  frame  and 
end  heads,  the  accurate  fit  of  all 
parts  and  the  beautiful,  durable 
finish. 

Note  the  smooth,  carefully 
wound  stator  coils,  their 
thorough  insulation  and  the 
protection  they  are  given  by  the 
method  of  taping. 

Examine  the  carefully  balanced,  solidly  built  rotor.  The  end  rings  are  recessed  to 
fit  the  conductor  bars  and  double  riveted  and  soldered  to  them  with  a  special  high  temper- 
ature solder.  The  end  rings,  conductor  bars  and  rivets  are  all  of  the  same  grade  of  copper 
so  as  to  have  the  same  coefficient  of  expansion,  eliminating  any  possibility  of  loose  contact 
due  to  temperature  changes. 

Note  the  large,  dust-tight  oil  reservoirs  and  the  big,  accurately  fitted,  dust-proof, 
phosphor-bronze  bearings.  You  well  then  understand  how  the  Type  "K"  motor  can 
stand  the  severe  test  of  operating  on  one  bearing  with  one  end  head  and  bearing  removed. 
This  is  a  test  which  has  been  made  time  and  again  on  Type  "  K,"  a  test  it  will  stand 
without  showing  the  slightest  vibration  or  heating  in  the  one  remaining  bearing. 

Type  "  K  "  is  made  in  sizes  ranging  from  ^  to  30  horse-power. 


Bulletin  on  Request 


The  Robbins  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia     Boston     Cincinnati     Cleveland     Chicago     Buffalo     St.  Louis     San  FraneisCo 

CANADIAN  DISTRIBUTORS 


The   Century    Electric  Co. 
Montreal 

La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
St.  John 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Great  West  Electric  Co., 
Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 

Rogers   Electric  Co.,  Ltd. 
Toronto 


TVobbins  &  M^er$  Motors 
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Spray  Cooling  Equipment 


The  illustration  shows 
"SPRACO"  cooling  pond  in 
the  plant  of  the  Canadian 
Government  Railways  at  Monc- 
ton,  N.B. 

For  the  cooling  of  water  for 
any  purpose,  the  Spray  method 
is  the  most  economical  to  install 
and  operate. 

Plants  operating  condensers, 
cold  storage,  refrigeration  and  ice 
making  plants  find  "SPRACO" 
cooling  ponds  the  most  efficient 
method  of  cooling  the  water 


OUR   ENGINEERS    ARE    AT   YOUR  SERVICE 


Spray  Engineering  Co.,  93  Federal  street,  BOSTON 


Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


Welded  Rail  Connection— Oxy-Acetylene  Process. 


OXY-ACETYLENE 
WELDING 

is  the  most  efficient,  most  economical  method 
of  joining"  two  pieces  of  metal,  of  any  size  or 
thickness,  and  for  whatever  purpose  required. 

YOU  NEED  AN 
EQUIPMENT 

It  is  invalual)le  for  repairing  broken  parts 
of  machinery,  welding  lugs  on  dynamos,  filling- 
Lip  lilowholes  in  castings,  etc.,  preventing  losses, 
increasing  efficiency. 

THE  COST  IS  SMALL 
THE  SAVING  ENORMOUS 


L'Air  Liquide  Society— Pioneers  of  the  Process 

Every  Equipment  we  sell  is  backed  by  our  Service:  maintaining  ?,  Factories  in  Canada  manufactur- 
ing the  Purest  Oxygen  and  Dissolved  Acetylene  Gases,  and  all  supplies  requisite  for  the  process;  and  a 
staff  of  experts  to  give  you  advice — ensuring  satisfaction. 

'Efficiency"  Write  for  particulars  to-day— while  you  think  of  it.  ''Service" 


L'AIR  LIQUIDE  SOCIETY 


TORONTO 

26  Boler  St. 


MONTREAL 

Cor.  1st  Ave.  &  Ernest 


WINNIPEG 

1297  Pine 
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Don't  Growl— Kick 

James  H.  Collins  had  an  article  in  a  recent  issue  of  Mc- 
Clure's,  entitled  "Don't  Growl — Kick!"  If  it  were  not  so 
awfully  true  it  would  l)e  almost  funny.    Here's  a  sample: 

"Talk  with  anybody  in  the  inanagement  of  a  public  ser- 
vice corporation,  a  railroad  company,  a  city  department,  or 
any  other  institution  that  serves  the  public,  and  you  will  find 
that  the  average  American  will  growl,  but  he  seldom  com- 
plains. When  something  goes  wrong  with  the  complex  rou- 
tine of  our  daily  life  he  will  argue  the  matter  with  a  ticket- 
seller,  or  a  meter-reader,  or  a  city  employe.  They  have  no 
authority  to  set  things  right.  But  he  will  not  go  to  the 
trouble  of  sending  an  orderly  complaint  to  officials,  with 
names,  dates,  facts.  Sometimes  he  holds  his  anger  long 
enough  to  write  to  the  newspapers. 

"The  average  American  uses  the  newspapers  about  as  a 
malicious  small  boy  uses  his  mother  in  getting  even  with  his 
brothers.  He  tattles  ito  them.  If  something  goes  wrong  he 
tells  the  editor  about  it,  relieving  his  feelings  by  vague  scold- 
ing. His  letter  gives  no  names,  dates,  or  facts  upon  which 
anybody  anxious  to  set  matters  right  could  act.  To  make 
the  letter  more  intangible  he  signs  himself — Indignant  Tax- 
payer! There  is  a  vague  notion  in  his  mind  that  he  has  some- 
how lirought  the  whole  afifair  into  the  court  of  public  opinion 
and  that  public  opinion  will  now  take  care  of  it.  His  letter 
is  about  like  the  bushman's  prayer  to  some  evil  god  to  please 
make  life  very  uncomfortable  for  some  other  buslmian." 


Results  of  "Wire-Your-Home-Time"  Campaign 

Tlie  winning  figures  in  the  "wire-your-home-timc"  con- 
test, f(jr  which  prizes  were  given  by  the  Society  for  Electrical 
Development,  seem  to  indicate  that  there  is  still  a  very  large 
amount  of  business  available  in  this  direction.  The  numlier 
of  houses  wired  in  the  different  classes,  too,  may  be  some  in- 
dication of  the  most  fruitful  source  of  this  business.  Oi 
course,  the  individuality  of  the  prize  winner  was  a  very  im- 
portant factor,  but  it  is  noticeable  that  the  largest  amount  of 
business  was  done  in  the  average  size  city. 

Class  A  refers  to  cities  of  less  than  15,000  inhabitants, 
and  the  winner  wired  119  houses  during  the  six  weeks'  cam- 
paign, with  39,370  connected  watts.  The  winner  in  Class  B— 
cities  from  15,000  to  50,000 — wired  109  houses,  with  a  load  of 
35,425  watts.  In  Class  C — cities  from  50,000  to  100,000 — 147 
houses  were  wired,  representing  the  greatest ,  number;  the 
connected  load  in. this  case  was  117,600  watts.  In  Class  D — 
representing  cities  from  100,000  to  500,000— ,the  number  of 
houses  wired  was  116,  with  a  connected  load  of  42,010.  Class 
E  included  cities  over  500,000;  the  winner  in  this  class  wired 
no  houses,  but  his  load  of  130,700  watts  was  the  record  for 
the  contest. 

There  were  37  prize  winners,  representing  in  all  2,G6:i  . 
houses  wired — that  is,  an  average  of  72  houses  each,  or  12  per 
week.    Altogether  there  were  over  10,000  houses  wired. 


Hamilton  Section  C.E.A. 

The  Hamilton  section  of  the  C.E.A.  met  on  Monday, 
June  25.  The  meeting  came  to  order  at  8.15  p.m.,  with  C.  H. 
Fry  in  the  chair,  about  35  ladies  and  45  men  being  present. 
The  minutes  of  the  previous  general  and  executive  meetings 
were  read  and  approved.  A  very  attractive  program  was  fur- 
nished, as  follows:  Violin,  Mr.  Kingan;  solo,  Miss  Grace  Mill- 
er; duet.  Misses  Miller  and  Davidson;- solo,  Miss  B.  Tovell; 
solo.  Miss  Grace  Miller.  Refreshments  were  also  provided 
by  the  ladies. 

Mr.  W.  H.  Smye,  the  retiring  secretary,  was  the  recipient 
of  a  handsome  military  souvenir,  in  recognition  of  his  past 
services.  Mr.  Stewart  made  the  presentation.  There  was 
great  applause.  Mr.  Smye  replied  in  a  few  well-chosen  re- 
marks. 

It  was  moved  by  F.  B.  Griffith,  seconded  by  W.  E.  Gor- 
ing, that  the  ladies  be  invited  to  the  annual  picnic.  Carried. 

Choice  of  a  place  for  the  picnic  was  put  to  a  vote,  with 
the  following  result:  Brantford,  1;  Grimsby,  7;  Oakville,  about 
70. 

The  following  men  were  elected  to  act  with  the  executive 
committee  to  complete  the  arrangements  for  the  picnic:  C.  G. 
Choate,  chairman  sports  committee;  G.  N.  Kendall;  chairman 
prize  committee;  L.  V.  Blatz,  grounds  and  refreshment  com- 
mittee. These  gentlemen  were  given  power  to  add  to  their 
numbers. 

Talks  were  given  by  Messrs.  E.  P.  Coleman,  W.  A.  Sweet, 
and  L.  W.  Pratt. 


Nitrogen  from  the  Air 

The  National  Efficiency  Board  has  invited  Mr.  J.  Orchis- 
ton,  chief  electrical  engineer  to  the  Post  and  Telegraph  De- 
partment, to  report  on  his  proposal  for  establishing  an  indus- 
try in  New  Zealand  for  producing  nitrates  from  the  air.  Mr. 
Orchiston  has  acquired  data  dealing  with  the  cost  of  hydro- 
electric schemes  in  Germany,  Norway,  and  Italy,  and  in  no 
case,  he  said,  can  electricity  be  generated  as  cheaply  as  it 
could  be  done  by  utilizing  any  of  the  large  falls  in  the  south- 
western sounds  of  New  Zealand.  One  of  the  simplest  propo- 
sitions is  that  presented  in  utilizing  the  Bowen  Falls,  in  the 
Milford  Sound.  He  estimates  that,  after  making  full  allow- 
ances for  all  contingencies,  energy  could  be  produced  for  one- 
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fiftieth  part  of  a  penny  per  unit,  or  one  horse-power  at  a  cost 
of  $5  per  annum.  For  nitrogen  fixing  from  the  air,  Mr.  Or- 
chiston  doubts  if  there  is  a  more  favored  spot  in  the  world, 
for  at  the  Bowen  Falls  there  is  deep  water  close  to  the  side  of 
the  sound,  and  perfect  shelter  in  all  kinds  of  weather. — Auck- 
land Weekly  News. 

Power  for  Montreal  City 

Controller  Cote,  of  Montreal,  will  ask  the  Board  to  adopt 
Plan  No.  3,  recommend.ed  by  Messrs.  H.  E.  Vautelet,  A.  St. 
Laurent,  and  J.  B.  McRae,  who  recently  reported  on  the 
Montreal  aqueduct  and  the  proposed  hydro-electric  develop- 
ment. This  plan  is  for  the  maximum  hydraulic  development, 
estimated  to  give  13,000  h.p.  in  winter  and  24,500  h.p.  in 
summer.  The  engineers  estimate  for  a  development  of  13,000 
h.p.  summer  and  winter,  8,750  being  required  for  pumping 
and  1,910  for  filtration,  with  an  excess  of  2,530.  This  will 
have  to  be  supplemented  by  an  auxiliary  steam  plant.  The 
total  capital  cost  is  $10,609,000,  and  the  cost  of  operation 
$740,000.  None  of  the  schemes  considered  give  enough  power 
for  electric  lighting.  Controller  Cote  states  that  the  power 
companies  will  be  asked  to  give  quotations  for  a  supply  of 
power  for  pumping  purposes  for  long  periods,  and  if  this 
cost  is  less  than  the  city  can  supply  it,  it  is  proposed  to  enter 
into  contracts.  In  the  meanwhile  the  Council  will  be  asked 
to  give  authority  for  the  preparation  of  plans  for  an  electric 
motor  driven  pumping  station,  the  engineers  having  reported 
that  the  equipment  of  the  station  will  be  the  same  whether 
the  city  generates  its  own  power  or  buys  it. 


Recent  Developments  in  Electric 
Truck  Service 

 Z.  By  A.  Jackson  Marshall*   

The  Commonwealth  Edison  Company  of  Chicago  an- 
nounces an  epoch-making  plan  for  the  promotion  and  use 
of  electric  commercial  trucks.  Mr.  E.  W.  Lloyd,  general  con- 
tract agent  of  the  Commonwealth  Edison  Company,  is  author- 
ity for  the  announcement; 

"After  investigating  carefully  the  cost  of  operating  elec- 
tric trucks  in  Chicago,  the  Commonwealth  Edison  Company 
has  decided  to  offer  to  the  public  a  complete  garage  and 
maintenance  service  for  commercial  electric  vehicles  at 
specific  rates  per  annum  on  long  term  contracts.  This  ser- 
vice will  be  so  comprehensive  as  to  cover  all  the  doubtful 
elements  of  transportation  expense,  and  will  thus  enable  any 
customer  to  determine  in  advance  just  what  it  will  cost  him 
per  year  to  operate  any  size  fleet  of  electric  trucks. 

"Furthermore,  since  it  is  a  well-known  fact  that  wher- 
ever electric  trucks  are  intelligently  applied  in  superseding 
horse-truck  service  there  is  considerable  reduction  of  oper- 
ating expense  below  the  horse-truck  cost,  the  contract  made 
Ijetween  the  Commonwealth  Edison  Company  and  the  truck 
users  will  therefore  serve  as  an  assurance  of  this  cost  re- 
duction, because  it  covers  all  the  unknown  quantities,  and 
the  remaining  factors  in  the  expense  are  only  those  con- 
cerned with  fixed  charges,  insurance,  and  drivers'  wages, 
all  of  which  are  known  'quantities,  and  hence  the  total  cost 
can  be  definitely  settled  in  advance  for  a  period  of  years. 

"The  proposed  service  will  naturally  first  cover  the 
ordinary  garaging  or  storage,  including  the  cleaning  and 
care  of  vehicles.  Secondly,  it  will  include  the  supply  of 
energy  for  charging  the  battery,  and  in  the  third  place  it 
will  provide  for  the  maintenance  or  upkeep  of  the  wearing 
parts  of  tlic  vehicle,  including  tires,  battery  arid  mechanical 
parts. 

*  Secretary  Electric  Vehicle  Section  N.E.L.A. 


"This  maintenance  will  cover  minor  repairs  of  all  kinds, 
as  well  as  the  renewal  of  tires  and  battery  when  worn  out. 
It  will  also  include  painting  of  the  body  at  specified  intervals, 
and  provide  for  retouching  and  varnishing  at  intermediate 
times. 

"Such  service  will  obviously  relieve  the  customer  of 
administrative  expense  and  the  cost  of  supervision,  both  di- 
rect and  indirect,  which  he  would  have  to  bear  if  he  oper- 
ated the  vehicles  in  his  own  garage.  It  must  be  understood 
that  the  owner  pays  the  drivers'  wages,  insurance,  and  the 
cost  of  damage  by  accidents. 

"New  trucks  only  will  be  accepted  for  the  service.  The 
rate  for  each  size,  equipped  with  standard  battery,  will  be 
a  flat  figure  per  annum  payable  monthly  in  twelve  equal 
parts.  Trucks  equipped  with  batteries  of  sizes  larger  than 
the  standard  will  be  charged  for  at  proportionally  higher 
rates.  The  working  radius  of  the  truck  which  the  flat  rate 
is  intended  to  cover  is  that  amount  of  service  which  can 
be  procured  from  one  charge  of  the  battery  daily.  If  the 
work  to  be  done  by  the  user  should  be  greater  than  this 
and  such  as  to  require  additional  charging  during  the  day, 
or  the  use  of  extra  batteries,  the  flat  rate  above  mentioned 
will  be  increased  accordingly.  Thus  the  whole  system,  while 
based  on  a  flat  rate  for  minimum  service,  is  really  a  mea- 
sured-service scheme  depending  upon  the  requirements  of 
the  user.  As  the  service  proposed  will  provide  for  renewal 
of  battery,  tires,  and  mechanical  parts  when  they  wear  out, 
the  customers'  vehicle  will  be  practically  as  good  as  new 
at  the  end  of  the  contract  period,  except  for  such  deprecia- 
tion as  may  have  taken  place  in  the  non-wearing  parts. 

"The  company  is  having  a  large  service  station  erected 
at  the  corner  of  Jackson  Boulevard  and  Morgan  Street,  a 
location  which  is  very  close  to  the  trucking  centre  just  west 
of  the  main  business  or  "loop"  district.  This  building, 
which  should  be  ready  for  use  by  the  end  of  the  summer, 
will  render  service  to  one  hundred  electric  trucks.  Should 
this  space  be  taken  up  quickly,  additional  space  will  be  pro- 
vided in  the  same  neighborhood  for  a  further  trial  of  the 
proposed  service! 

"The  company  is  also  planning  to  establish  other  ser- 
vice stations  as  the  project  ■  develops,  beginning  with  one 
on  the  north  side  and  one  on  the  south  side  of  the  loop  dis- 
trict, if  the  first  undertaking  demonstrates  a  satisfactory  de- 
mand for  this  type  of  service. 

"The  company  will  employ  a  specially  qualified  staff  for 
the  development  and  conduct  of  this  service.  Salesmen,  sup- 
plemented by  transportation  engineering  service,  will  be  able 
to  present  to  prospective  customers  having  large  horse-truck 
equipments  facts  and  figures  which  will  completely  satisfy 
them  as  to  their  present  expense,  and  will  subsequently  pre- 
sent statements  which  will  prove  'the  reduced  expense  to 
be  effected  by  substituting  electric  trucks  for  these  horse 
equipments. 

"Already  considerable  research  work  has  been  done  to 
determine  the  size,  location  and  other  characteristics  con- 
cerning the  principal  horse-truck  equipments  now  in  Chicago, 
and  by  conducting  an  extensive  campaign  in  showing  the 
truck  owners  local  - to  this  service  station  the  annual  value 
to  them  of  the  service  to  be  rendered,  the  company  will 
automatically  develop  such  horse  owners  to  the  point  where 
they  will  be  ready  to  purchase  electric  trucks  from  the  manu- 
facturers of  these  vehieles. 

"This  undertaking  is  the  Ijroadest  of  its  kind,  and  is 
intended  to  eliminate  the  difficulties  experienced  in  other 
])artial  service  systems,  since  the  plan  covers  by  one  con- 
tract for  a  term  of  years  the  complete  maintenance  costs  of 
the  equipment  used,  a  proposition  which  electric  truck  own- 
ers have  never  Inid  offered  to  them  before  this  undertaking." 
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The  Electric  Taxicab 

The  most  recent  installation  of  electric  taxicabs,  which 
have  met  with  phenomenal  success  in  Detroit,  is  in  St.  Louis, 
where  six  cars  make  up  the  nucleus  of  a  fleet.  The  clean, 
silent,  smooth  running  attractive  electric  taxicab  has  made 
a  strong  and  immediate  appeal,  and  has  proven  itself  to  be 
extremely  well  fitted  for  this  service,  especially  because  of  its 
low  operating  cost,  and  its  simplicity  of  operation  through 
congested  streets,  insuring  safety  to  its  occupants.  The 
mileage  of  these  "electrics"  is  practically  unlimited,  as  facili- 
ties for  curb  "boosting"  are  situated  in  various  parts  of  the 
city,  so  that  the  cab  may  be  charged  while  it  is  waiting, 
even  though  it  may  be  only  a  few  minutes 

It  is  stated  that  an  electric  taxicab  company  is  now  being- 
organized  in  Mexico  City,  and  it  is  interesting  to  note  that 
whereas  the  electric  taxicab  met  its  first  success  in  Detroit, 
the  home  of  the  gasoline  car,  it  is  now  to  compete  with  the 
gas  car  in  the  habitat  of  hundreds  of  oil  wells.  It  is  also 
found  in  successful  operation  in  Shanghai,  China,  where  it 
has  to  a  great  extent  replaced  the  ciuaint  and  quite  inex- 
pensive jinrickshaw. 

Progress  is  being  made  in  the  matter  of  the  initial  fleet 
of  about  500  electric  taxicabs  of  the  most  advanced  type, 
which  it  is  intended  to  install  in  New  York  City,  and  which 
will  provide  a  service  of  a  distinctly  revolutionary  character. 

Chicago  Garage  Offers  Battery  Rental  Plan  for  New  Electric 
Passenger  Cars 

The  Fashion  Automobile  Station,  Inc..  of  Chicago,  Ill- 
inois, which  is  also  an  agency  for  electric  automobiles,  has 
developed  a  battery  rental  and  exchange  plan  in  connection 
with  the  sale  of  new  cars. 

Under  this  plan  the  new  "electric"  minus  the  battery  is 
sold  for  $1,485.  The  battery  for  the  car  is  then  rented  for 
!t;l5  per  month  plus  $1  per  battery  charge.  The  cars  are 
equipped  with  a-  specially  designed  battery  rack  so  that  the 
battery  may  be  changed  in  two  and  five-tenths  minutes,  or 
in  less  time  than  it  takes  to  fill  a  gasoline  tank.  Changes 
can  be  made  at  any  of  the  five  stations  strategically  located 
in  Chicago  and  its  suburbs. 

This  plan  supplies  the  user  with  unlimited  mileage  from 
a  standard  battery,  it  relieves  him  of  investment  in  a  bat- 
tery; it  assures  him  that  his  battery  will  always-  be  under 
expert  care,  and,  if  he  is  out  of  the  city,  it  permits  him  to 
eliminate  battery  costs  and  depreciation  during  periods 
longer  than  one  month. 

It  is  stated  that  this  method  saves  the  customer  about 
twenty  per  cent,  on  his  original  investment  and  relieves 
"electric"  driving  of  all  uncertainty;  a  similar  plan  with  elec- 
tric trucks  has  been  used  successfully  in  Hartford,  Con- 
necticut for  over  three  years. 


Efficiency  of  Cooking  Apparatus 

Interesting  figures  on  the  relative  efficiency  of  cooking- 
pots  (fireless  cookers),  cooking  plates  and  rapid  heaters 
(presumably  open  coil  heaters),  are  given  in  a  report  of 
investigations  printed  in  a  recent  issue  of  the  Electrician. 
The  figure  herewith  illustrates  the  distril^ution  of  the  heat 
energy  during  the  cooking  operation  in  a  cooking  pot.  A 
table  is  also  given  showing  the  relative  efficiencies  of  the 
three  types  of  equipment — the  open  heater,  naturally,  being 
the  most  efficient.  The  following  is  extracted  from  the  report: 

Complaint  is  often  made  of  the  form  of  cooking  pots, 
as  being  inconvenient  to  clean.  It  is  better  to'  give  the  ves- 
sel straight  inner  walls  (without  bends),  even  though,  with 
side  heating,  this  will  make  the  vessel  thicker  at  the  bot- 


tom than  the  top.  As  regards  material  for  cooking  pots, 
aluminium  has  the  desirable  strength,  and  is  a  good  heat  con- 
ductor, but  is  too  easily  dented.  Owing  to  the  present  short- 
age of  metals  aluminium  vessels  strengthened  with  an  outer 
covering  of  white  metal  have  been  used.  With  the  return 
of  normal  conditions  one  would,  wherever  possible,  use  the 
best  materials,  nickeled  brass  or,  preferably,  pure  nickel.  The 
latter  is  certainly  dearer,  but  pays  in  the  long  run. 

The  relative  advantages  of  cooking-  pots  and  cooking 
plates  have  been  much  discussed.  The  latter  are  decidedly 
preferable  in  the  completely  equipped  electric  kitchen.  The- 
oretically the  efficiency  of  the  cooking  pot  may  be  20  to  HO 
per  cent,  higher  than  an  apparatus  with  outside  heating  ar- 
rangements, but  in  practice  this  advantage  is  less  evident. 
There  are  also  practical  advantages  in  the  cooking  plate  as 
regards  convenience  of  cleaning  and  adaptability. 

Efficiency  of  Cooking  Apparatus 

Investigations  have  been  undertaken  on  the  efficiency  of 
various  cooking  appliances.  The  electrical  consumption  is 
easily  measured  direct.  The  useful  efficiency,  in  terms  of 
the  results  secured,  is  more  difficult  to  determine.  In  the 
case  of  vessels  used  for  heating  water  the  estimate  of  the 
heat  usefully  employed  can  be  readily  made,  but  in  the 
case  of  vessels,  frying  pans,  etc.,  used  for  raising  more  or 
less  solid  food  to  a  high  temperature  it  is  less  easy.  With  > 
a  view  to  approaching-  as  nearly  as  possible  to  practical  con- 
ditions a  metal  body,  which,  after  the  usual  preliminary  warm- 
ing- could  be  placed  in  position  and  raised  to  the  desired  cook- 
ing- temperature,  has  been  employed  in  some  cases.  It  must 
also  be  remarked  that  the  efficiency  measured  depends  on 
such  factors  as  the  temperature  of  the  room,  the  proportion 
of  space  in  the  heating  vessel  filled,  and  the  amount  of  pre- 
liminary warming  given.  These  conditions  may  cause  varia- 
tions as  high  as  10  per  cent. 

In  Fig.  1  the  typical  processes  in  a  cooking  pot  are  por- 
trayed, the  observed  quantities  being  plotted  as  ordinates 
and  time  in  minutes  as  abscissae.  The  temperature  rise  is 
for  a  time  almost  rectilinear  until  the  boiling  point  is  reached. 
The  useful  power,  which  is  proportional  to  the  rate  of  rise 


Fi(j.  1. — Cooking  Pot,  5  litres  c.\pac!ty,  J  full,  enclosed,  105  v. 


(a)  Water  begins  to  boil. 
Scale  or  time,  1  divisional  min. 

temp.,  1     ,,     =10  C. 
Pcwer  supplied  to  apparatus.  V/i, 
Power  usefully  applied. 


(b)  Water  boils  e/r  tnasse. 
Scale  of  power,  1  division  =  85-5  watts. 

,.     energy,  1  (divn.)i  =  l-227WE. 
Energy  lost  to  surroundings.      W'".  Energy  usefully  applied. 
Energy  stored  in  apparatus.         5  :  Temperature  of  water. 


of  temperature,  increases  sharply  from  zero  and  then  be- 
comes approximately  constant,  diminishing,  however,  slightly 
afterwards,  until  the  boiling  point  is  reached.  The  tota'  use- 
ful energy  is  indicated  in  the  shaded  diagram  as  Wn,  the 
energy  stored  in  the  vessel  by  the  area  as  Wc,  and  the  energy 
given  to  the  outside  air  by  the  area  as  Wa.  •  These  three 
quantities  add  up  to  give  the  total  energy  given  to  the  vessel. 

The  efficiency  at  any  moment  is  obtained  by  the  ratio 
between  the  useful  power  ordinates  and  the  total  power  or- 
dinates. It  has  been  customary  to  quote  only  the  maximum 
efficiency  attained  when  conditions  of  heat  equilibrium  are 
arrived  at.  Strictly  this  would  only  apply  to  a  case  in  which 
an  appliance  was  being  continuously  used  for  cooking.  In 
practice  one  has  to  deal  with  successive  periods  during  which 
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the  vessel  is  first  heated  up,  used  for  a  time,  and  then  emptied 
again.  It  is  useful,  therefore,  in  comparing  appliances  to 
compare  the  energy  usefully  applied,  with  the  total  energy 
given  to  the  appliance  during  the  entire  process  of  heating 
up.  This  total  energy  efficiency  is  naturally  considerably 
lower  than  the  corresponding  efficiency  for  continuous  cook- 
ing, on  account  of  the  heat  capacity  of  the  apparatus.  In 
judging  cooking  apparatus  both  forms  of  efficiency  should 
be  stated. 

The  following  table  summarizes  the  distribution  of  energy 
as  required  by  cooking  pots  and  plates  and  as  applied  also 
to  a  third  class  of  apparatus — namely,  rapid  heaters: — 


Distribution  of  Electric  Energy  Given  to  Apparatus  (100  per 
cent.)  up  to  Boiling  Point 


Rapid 

Cooking 

Cooking 

heaters 

pots 

plates 

Per  cent. 

Per  cent. 

Per  cent. 

Useful  energy  received  by  ma- 

87.0 

77.7 

63.5 

Energy  accumulated  in  appara- 

8.0 

11.5 

29.0 

Energy  lost  to  surroundings  ... 

5.0 

10.8 

7.5 

Mean  consumption,  watts   

810 

895 

1,047 

Mean  efficiency  up  to  boiling  point  87.0 

77.7 

63.5 

Max.  efficiency    in    the  course 

92.0 

84.0 

Efficiency   during  boiling   

89.7 

84.3 

82.3 

In  the  course  of  tests  rapid  heaters  were  found  to  have 
a  working  efficiency  of  78  to  87  per  cent.,  and  an  efficiency 
by  continuous  cooking  of  85  to  90  per  cent.;  cooking  pots, 


70  to  81  per  cent,  and  80  to  89  per  cent,  respectively;  and 
cooking  plates,  40  to  65  per  cent,  and  70  to  80  per  cent, 
respectively.  The  conduction  losses  of  cooking  plates  are 
naturally  greater  than  for  cooking  pots,  on  account  of  the 
large  surface  presented.  In  the  case  of  frying  pans  the  effi- 
ciency cannot  be  easily  stated  with  precision  on  account  of 
the  variation  in  the  period  of  cooking,  the  necessity  for  pre- 
liminary heating  and  other  complexities.  There  is  little 
scope  for  diminution  in  the  heat  capacity  of  cooking  vessels, 
as  their  mass  has  been  reduced  to  the  limit  consistent  with 
solidity  and  the  material  must  be  selected  to  meet  various 
other  supplementary  considerations.  In  the  case  of  rapid 
heaters  and  cooking  pots,  there  also  seems  little  opportunity 
for  diminishing  conduction  losses.  In  the  case  of  cooking 
plates,  and  in  some  case  frying  pans,  heat  insulation  of  the 
sides  might  be  worth  while. 

It  is  evident  that  the  efficiency  of  irons  is  dependent 
simply  on  their  temperature,  and  values  have  been  recorded 
ranging  from  90  per  cent.,  with  an  average  temperature  of 
120  degs.  to  73.5  -per  cent,  with  a  temperature  of  200  degs. 

The  high  momentary  current  taken  by  the  cold  resistance 
is  worth  consideration  when  it  is  recalled  that  in  a  house 
using  a  maximum  load  of  only  250  to  350  watts  for  lighting, 
might  require  3,000  to  3,000  watts  for  a  completely  equipped 
kitchen.  In  most  cases  it  is  not  practicable  to  diminish 
greatly  this  initial  load,  but  something  might  be  done  by 
the  encouragement  of  the  use  of  economy-cookers,  to  pro- 
cesses which  require  long  heating.  Heaters  for  roasting  and 
baking  processes  are  the  worst  in  this  respect,  and  attention 
might  be  directed  to  possible  methods  of  reducing  the  con- 
sumption in  these  processes. 


Modern  Automatic  Telegraph  Printers 

With  Special  Reference  to  the  Western  Union  Quadruplex-Duplex 

and  the  Morkrum  System 

By  Mr.  H,  McConkey* 


Apparently  the  two  most  successful  automatic  printers 
in  use  to-day  in  America  are  the  Western  Union  Quadruplex- 
Duplex  Telegraph  Printing  System,  manufactured  by  the 
Western  Electric  Company,  at  Hawthorne,  III,  and  the 
Morkrum  Duplex  Telegraph  Printers  manufactured  by  the 
Morkrum  Company,  24  West  Austin  Avenue,  Chicago. 

A  careful  study  by  the  management  of  these  two  com- 
panies and  by  engineers  of  accomplished  high  speed  tele- 
graphy showed  that  something  would  require  to  be  done  in 
the  way  of  improving  existing  methods  to  keep  pace  with 
modern  requirements.  To  the  telegraph  engineers  of  the 
Western  Electric  Company  and  the  Western  Union  Tele- 
graph Company,  likewise  the  other  telegraph  companies,  and 
the  Morkrum  engineers  falls  the  credit  and  satisfaction  of 
developing  the  quadruplex-duplex  system  and  the  Morkrum 
system  respectively,  whereby  in  the  first  instance  eight  mes- 
sages can  he  sent  over  one  wire  simultaneously  and  in  the 
latter,  so  far  as  I  am  aware,  two  messages  can  be  sent  over 
one  wire  sinniltaneousl-y. 

.  The  Quadruple-Duplex  System 

In  the  Western  Union  arrangement,  three  very  import- 
ant pieces  of  machinery  are  the  motor  and  its  mechanical 
corrector,  directly  connected  to  the  distributor  with  which 
there  is  arranged  a  motor  driving  rotating  brushes  on  the 
stationary  commutator  distributor.  This  latter  motor  is  ar- 
ranged with  a  tuning  fork  in  order  to  keep  it  running  at  a 
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from  paper  before  the  Electrical  Section,  C.S.C.E.,  Winnipeg. 


uniform  rate  of  speed.  This  with  the  transmitter  and  re- 
ceiving apparatus  coupled  with  their  various  devices  to  cover 
sequence  are  practically  the  entire  apparatus  necessary  for 
one  office  set,  and,  of  course,  the  first  named  parts  of  ma- 
chinery covers  the  range  necessary  for  the  additional  cir- 
cuits that  are  capable  of  being  developed. 

One  fundamental  issue  required  with  "printers"  is  that 
a  signal  code  has  to  be  adopted  whereby  the  lengths  of  sig- 
nals must  be  all  of  the  same  duration  for  each  letter  or 
character.  In  regard  to  the  Western  Electric  Western  Union 
printer  each  character  signal  is  composed  of  five  units,  each 
unit  being  either  a  positive  or  negative  electrical  impulse, 
according  to  their  arrangement.  The  letter  A  in  the  print- 
ing code  is  composed  of  two  positive  and  three  negative  units. 
A  study  of  the  code  will  show  that  the  letter  O  has  the  same 
number  of  negative  and  positive  impulses  as  the  letter  A, 
but  that  they  are  reversed.  The  transmission  of  a  message 
by  this  system  requires  the  following  sequence:  the  tape  is 
prepared  on  an  electrically  controlled  keyboard  perforator, 
then  passed  through  a  transmitter  which,  working  in  con- 
junction with  a  distributor  sends  certain  impulses  over  the 
line.  These  impulses  reach  a  relay  at  the  other  end  of 
the  line,  which,  working  in  conjunction  with  another  dis- 
tributor, forwards  these  impulses  to  the  receiving  "printer" 
which  translates  them  and  prints  the  letters  forming  a  mes- 
sage. The  various  steps  employed  are  very  similar  to  the 
arrangement  of  a  pianola. 

.Attached  I  have  included  tlie  printing  code  this  concern 
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have  adopted,  as  it  is  one  of  the  important  features  to  be 
considered,  Fig.  1. 

The  Distributor 

The  distributor  is  built  with  a  certain  number  of  rings 
divided  into  quadrants  which  are  acted  upon  by  rotating  con- 
tact brushes  driven  by  a  special  motor  acted  upon  by  a  tun- 
ing fork  to  keep  operation  at  uniform  speed.  The  distri- 
butor driven  by  its  motor  has  a  mechanical  corrector  be- 
tween the  two,  and  the  mechanism  is  operated  by  an  electro- 
magnet. The  object  of  this  is  to  synchronize  the  corres- 
ponding contact  brushes.  The  motor  driving  the  brush  at 
one  end  is  arranged  to  run  slightly  faster  than  the  motor 
driving  the  brushes  at  the  other  end,  and  the  automatic  con- 
trivance operates  so  as  to  set  back  the  brush  at  the  fast  end. 
Therefore,  by  intermittently  stepping  back  the  brush  at  the 
fast  end,  the  brushes  are  maintained  in  proper  relation. 

Perforator  and  Keyboard 

The  perforator  and  keyboard  is  similar  to  a  typewriter. 
When  the  key  is  depressed  there  is  a  selection  of  punches 
which  perforate  the  proper  combination  of  holes  and  pro- 
vided with  an  indicator  and  pilot  lamp  to  show  when  the 
end  of  a  line  is  approached. 

The  Printer 

The  printer  contains  relays,  resistances,  etc.,  for  proper 
operation,  and  has  two  keys  which  on  being  depressed  will 


CARRIAGE  RETURN 
LiNe  rCEQ 
LETTER  SHIFT.. 
FICURC  SHUFT.. 
SPACE   

WCSTERN  UNION  PRinTINC 
TELCCRAPH  COOC. 

Fig.  1. 

cause  the  carriage  to  return  or  the  paper  to  be  moved  up- 
ward. With  this  system  the  paper  moves  and  the  type 
wheel  is  stationary,  except  that  it  revolves  in  order  to  bring 
the  letter  opposite  the  paper.  The  type  wheel  is  mounted 
on  a  vertical  shaft  driven  by  a  spring  which  is  kept  at  pro- 
per tension  by  a  small  motor.  When  the  letter  is  selected 
the  type  shaft  is  released  and  revolved  until  it  strikes  a 


stop,  the  position  of  which  is  determined  by  the  signal 
sent,  then  the  paper  is  forced  against  the  type  wheel  by 
a  magnet  and  the  letter  is  printed.  At  this  juncture  it  re- 
turns to  normal  position  ready  for  the  next  operation. 

Four  Messages  in  One  Direction 

I  will  endeavor  to  explain  briefly  quadruple  operation, 
or  four  messages  in  one  direction.  Taking  into  considera- 
tion two  offices,  suppose  that  one  metai  ring  is  divided  into 
quadrants  at  each  point  and  their  contact  brushes  rotat- 
ing over  the  surface  of  these  rings,  and  that  they  are  con- 
nected to  the  opposite  ends  of  a  telegraph  line.  If  the 
brushes  start  from  the  same  point  and  rotate  exactly  at  the 
same  speed  and  remain  constantly  in  parallel,  each  quadrant 
will  be  connected  to  the  corresponding  quadrant  at  the  other 
station  once  for  every  revolution  of  the  contact  brushes.  The 
duration  of  this  connection  would  be  one-quarter  of  a  revo- 
lution. Now  if  each  quadrant  were  divided  into  five  seg- 
ments and  each  represent  a  signalling  unit,  it  would  be  pos- 
sible to  send  five  signalling  units  or  one  complete  letter  sig- 
nal to  the  distant  office  for  every  revolution  of  the  contact 
brushes. 

Each  unit  segment  of  the  quadrant  divided  is  connected 
to  a  lever  and  engages  two  contact  points,  one  of  which  is 
grounded  while  the  other  is  connected  to  a  source  of  elec- 
tric current  through  a  relay  to  the  corresponding  unit  seg- 
ment at  the  opposite  station.  Likewise  if  any  combination 
of  the  five  levers  connected  to  the  quadrant  at  the  other 
station  is  similarly  operated,  current  will  pass  through  cor- 
responding relays. 

The  operation  of  a  combination  of  these  relays  deter- 
mines the  letter  to  be  printed  in  connection  with  the  type 
apparatus  of  the  receivers.  The  selection  of  the  letter  takes 
place  while  the  brush  is  passing  over  this  quadrant,  and 
while  the  brush  is  passing  over  the  other  three  quadrants 
the  printer  has  time  to  print  the  letter,  the  carriage  will  move 
forward  and  in  time  for  another  signal,  while  the  tape  at 
the  opposite  station  transmitter  has  time  to  step  forward 
and  arrange  for  the  necessary  combination  of  levers  in  order 
to  forward  the  signals  for  the  next  letter. 

I  may  state  that  there  are  many  details  which  could  be 
enumerated  which  miglit  help  towards  a  more  thorough 
understanding  of  the  general  principles  of  operation,  and 
the  attention  required,  also  a  description  of  duplex  opera- 
tion, but  in  order  to  do  so  a  very  lengthy  description  would 
be  necessary. 

The  Morkrum  Printing  Telegraph 

The  Western  Union  Muliplex  printer  is  not  in  use  in 
Western  Canada,  therefore  I  am  unable  to  show  you  the 
apparatus,  but  we  have  before  us  to-night  a  section  of  the 
Morkrum  printing  telegraph  as  in  use  by  the  Canadian 
Pacific  Telegraphs  and  the  Great  North  Western  Telegraph 
Company  west  of  Lake  Superior. 

In  a  former  paragraph  I  mentioned  the  Morkrum 
"printer,"  and  may  state  that  the  company  I  represent  has 
many  circuits  in  operation  with  this  modern  and  ingenious 
apparatus.  The  circuits  in  operation  west  of  the  Great 
Lakes  are  from  Winnipeg  to  Chicago,  also  to  Minneapolis 
and  Saskatoon,  and  in  the  East  from  Toronto  to  Montreal, 
and  also  to  Ottawa,  Buffalo,  Chicago  and  New  York.  In 
regard  to  distances  operated  over  you  will  notice  that  in 
some  cases  they  appear  rather  long,  but  consideration  has 
to  be  taken  of  the  class  of  wire  used,  the  gauge  and  insu- 
lation, which  in  nearly  every  instance  is  a  No.  8  or  No.  9 
copper  wire  supported  on  double  petticoat  glass  insulators 
of  the  standard  type  specified  by  telegraph  engineers.  In 
dny  case,  where  the  resistance  exceeds  a  certain  amount,  re- 
peating apparatus  is  inserted  at  some  point  where  proper 
attendance  can  be  given. 

I   believe  one  of  the  longest  circuits   in   operation  is 
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located  between  Winnipeg  and  Saskatoon.  It  consists  of  a 
No.  0  Birmingham  wire  gauge  wire  practically  five  hundred 
and  fifteen  miles  long,  from  which  excellent  results  are 
obtained. 

There  are  some  features  of  this  apparatus  closely  identi- 
fied with  the  equipment  formerly  under  review.  Thfe  equip- 
ment we  have  here  is  for  duplex  operation,  but  from  a  per- 
spective view,  if  not  already  nearing  completion,  the  Mork- 
rum  apparatus  will  have  a  manifold  treble  or  quadruple  duty 
to  perform  in  order  to.  keep  pace  with  all  competitors  and 
serve  a  need  which  is  becoming  very  apparent  through  in- 
creasing telegraph  business  and  a  lack  of  competent  Morse 
manual  operators.  The  paramount  necessity,  of  course,  is 
augmenting  the  capacity  of  present  circuits  on  existing  lines 
in  order  to  obviate  as  far  as  possible  and  to  hold  in  abey- 
ance capital  expenditure  on  account  of  the  erection  of  ad- 
ditional circuits. 

The  apparatus  necessary  to  perform  the  capacity  of 
the  plants  T  have  seen  in  operation  is  less  than  in  the  former 
system,  but  this  is  due  to  the  lesser  capacity  and  no  doubt 
would  have  to  be  increased  for  a  greater  amount  of  circuits. 

Two  Systems  Alike  in  Many  Respects 

I  mentioned  formerly  that  in  many  respects  they  were 
somewhat  alike  in  order  to  obtain  results.  To  this  extent 
there  is  used  a  tape  perforator,  transmitter  with  the  neces- 
sary motor  control,  receiving  printer  and  motor  generator 
for  a  supply  of  power,  which,  of  course,  is  essential  in  either 
system  in  order  to  obtain  current  values  of  constant  pro- 
portions and  to  avoid  fluctuations. 

In  this  system  a  perforated  tape  is  used  prepared  on 
a  keyboard  perforator,  and  a  line  of  holes  on  the  centre 
which  is  for  the  purpose  of  feeding  the  tap-e  in  the  trans- 
mitter. The  arrangement  of  the  five  rows  of  holes  controls 
the  polarity  of  the  five  selective  impulses  which  are  sent 
out  on  the  line  f£>r  every  complete  signal  covering  a  letter 
or  figure  to  the  distant  station.  Resting  on  the  tape  are  five 
contact  pins  which  operate  relay  pole  changers  when  con- 
nection is  made  through  the  perforations  and  these  contact 
pins  are  connected  to  the  transmitter  discs.  The  posi- 
tion of  the  relays  will  determine  whether  a  positive  or  nega- 
tive impulse  of  the  local  battery  will  be  connected  to  the 
transmitter  discs. 

When  the  transmitter  brush  revolves  it  will  send  through 
the  coils  of  a  main  line  pole  changer  a  series  of  impulses 
the  polarity  of  which  is  determined  by  the  relay  pole  chang- 
ers which,  of  course,  is  governed  by  the  openings  in  the 
tape. 

In  addition  to  the  selective  signals  sent  out  from  the 
transmitter  there  are  two  synchronizing  pulses  connected 
permanently  to  the  positive  and  negative  of  the  local  bat- 
tery. By  this  method  the  polarity  of  the  impulses  will 
actuate  whichever  armature  of  the  pole  changer  is  to  be 
moved  and  the  proper  polarity  sent  to  the  line. 

Five  Lock  Relays 

Now  at  the  receiving  station  there  will  be  required  five 
lock  relays  on  the  printer,  and  if  they  operate  in  sequence 
the  printer  will  perform  its  various  functions.  These  locks 
are  operated  when  the  tongue  of  the  main  line  relay  is  in 
connection  witli  the  local  battery  and  the  receiver  brush. 
When  the  main  line  relay  receives  negative  impulses  the 
locks  will  operate,  but  if  positive  or  spacing  impulses  are  re- 
ceived from  the  local  battery,  the  locks  will  be  disconnected. 
If  a  piece  of  tape  without  perforations  except  the  feed  holes 
was  put  into  the  transmitter  these  pin  contacts  would  be 
ojjen,  then  the  relay  pole  changers  would  sent  out  negative 
impulses  and  the  armatiire  of  the  main  line  relay  at  the 
distant  office  and  the  battery  would  be  connected  to  the 
receiver  brush  and  all  locks  would  operate.    Therefore  the 


perforations  of  the  taps  arrange  the  locks  to  be  operated. 

In  regard  to  the  synchronizing  effect  desired  at  the 
two  terminal  offices,  practically  the  same  methods  are  used 
or  at  least  the  results  of  methods  used  culminate  in  obtain- 
ing a  unity  as  required  in  the  other  system. 

Mechanical  Action  of  the  Printer 

The  circuits  of  the  printer  will  be  more  easily  under- 
stood if  we  first  consider  the  mechanical  actions  of  the 
printer  in  printing  a  letter.  The  type-wheel  must  first  be 
rotated  to  the  proper  letter  and  then  thrown  forward  against 
the  paper  to  print.  There  are  two  rotator  magnets  which 
turn  the  gear  shaft  by  means  of  a  segment  and  pinion.  The 
gear  shaft  is  connected  to  the  type-wheel  by  a  pair  of  bevel 
gears  and  a  universal  joint.  The  type-wheel  is  stopped 
opposite  the  different  letters  by  means  of  the  selector  drum 
mechanism  as  follows:  On  the  gear  shaft,  in  front  of  the 
selector  drum,  there  is  an  index  lever.  The  drum  contains 
a  number  of  stop  pins  and  there  are  four  interference  plates 
between  it  and  the  index  lever.  These  interference  plates 
are  controlled  by' the  plate  relay  solenoids,  which  are  in  turn 
controlled  by  the  first  four  locks  in  the  lock  bank.  In  any 
setting  they  will  allow  two  of  the  pins  to  pass  through  them 
when  the  drum  is  operated  owing  to  the  holes  in  all  the 
plates  being  lined  up  opposite  these  particular  pins.  The 
gear  shaft  will  rotate  either  to  the"  right  or  left,  according  to 
which  rotator  magnet  is  operated  and  will  rotate  until  the 
index  lever  strikes  a  stop  pin.  This  will  bring  the  letter 
on  the  type-wheel  corresponding  to  the  pin,  directly  in  front. 
The  striker  magnet  is  then  operated  and  throws  the  type- 
wheel  against  the  paper  and  prints  the  letter. 

In  regard  to  all  the  operations  of  the  difJerent  parts  in 
connection  with  a  complete  duplex  sending  and  receiving 
unit,  it  would  entail  such  a  large  volume  of  detailed  explana- 
tion that  I  have  only  taken  up  certain  points  connected  there- 
with. 

Importance  of  Competent  Staff 

The  situation  now  is  that  telegraph  engineers  have  de- 
veloped the  telegraph  printers  to  such  a  degree  of  success, 
and  the  managers  and  enterprising  salesmen  of  the  manu- 
facturing companies  have  demonstrated  their  goods  as  an 
absolute  necessity,  and  the  executives  of  the  telegraph  com- 
panies being  convinced  that  this  is  the  case,  there  follows 
the  trials  and  tribulations  of  those  in  charge  of  the  organi- 
zations to  see  that  results  are  obtained. 

The  basis  of  selection  of  staff  should  be  along  the  fol- 
lowing lines:  The  transmitter  being  of  a  keyboard  pattern, 
those  who  formerly  had  typist's  experience  and  opportunity 
to  read  various  handwritings  of  the  language  in  vogue  would 
be  preferred  as  perforating  sending  operators.  The  receiv- 
ing operator  requires  a  good  general  education  in  order  to 
determine  whether  words  are  correctly  spelled  in  all  cases 
except  various  codes,  to  keep  proper  check  of  messages,  to 
be  quick  acting,  as  the  sending  operator  from  whom  they 
are  receiving  may  be  located  many  hundreds  of  miles  away. 
There  is  also,  required  an  overseer,  who  is  responsible  for 
the  general  business,  and  the  repair  man,  or  electrician,  who 
keeps  the  plant  in  order. 

[In  order  to  examine  receiving  and  transmitting  ap[)li- 
cants,  an  entrance  examination,  copies  of  which  were  shown 
by  Mr.  McConkey,  is  submitted  by  the  overseer,  and  by  the 
answers,  penmanship,  etc.,  a  good  indication  is  given  if  the 
party  would  be  suitable.  This  method  saves  considerable 
time  as  an  examination  orally  would  occupy  the  time  of 
another  person.  A  typical  examination  question  is  reproduced 
on  page  from  which  it  will  be  seen  that  the  chief  requisite 
in  tile  applicant  must  be  that  he  has  a  clear  head  and  is 
capable  of  using  it  to  form  a  correct  judgment  even  under 
the  most  unfavorable  circumstances. — Editor]. 
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Growth  of  Battery  Exchange  Service 


After  Five  Years'  Experience,  Has 
Popularizing  the 

The  battery  excliange  service,  wliich  was  inaugurated  by 
the  Hartford  Electric  Light  Company  some  live  years  ago  as 
an  auxiliary  to  the  sale  of  electric  trucks,  appears  to  be  ful- 
filling its  promise  of  adding,  greatly  to  the  popularity  of  the 
electric.  This  company  now  has  a  total  of  88  electric  trucks 
in  operation  .in  Hartford  on  the  battery  exchange  plan,  for 
which  it  has  purchased  some  130  batteries,  or  at  the  rate  of 
about  lA  batteries  per  car.  Under  the  Hartford  plan  the  cus- 
tomer buys  the  car  without  battery,  and  the  Hartford  com- 
pany undertakes  to  keep  him  supplied  with  batteries  oil  de- 
mand. By  this  arrangement  the  capital  cost  to  the  customer 
is  reduced  and  a  practical  guarantee  given  that  his  batteries 
are  always  in  perfect  working  order.  Interesting  details  of 
this  scheme  are  given  in  a  recent  article  in  the  Electrical 
World,  from  which  the  following  extracts  are  taken: 

For  almost  five  years  the  liattery  exchange  plan  has  been 
in  force  at  Hartford,  Conn.,  and  since  the  beginning  it  has 
continued  to  grow,  until  there  are  now  88  commercial  electric 
trucks  of  different  sizes  operating  under  this  plan.  No  fig- 
ures on  return  of  investment  or  showing  profits  are  yet  avail- 
able, because  the  long  life  of  the  nickel-iron  battery  has 
made  it  impossible  to  set  apart  proper  depreciation.  Operat- 
ing figures  are  available,  and  an  analysis  of  them  is  given 
further  on. 

The  Hartford  Electric  Light  Company,  realizing  how 
little  efifort  was  being  made  by  local  agents  to  sell  commercial 
electric  cars,  took  the  agency  for  General  Vehicle  trucks 
early  in  1910.  When  snow  was  on  the  ground  or  conditions 
were  otherwise  unfavorable,  two  batteries  were  used  in  some 
of  these  vehicles  in  the  winter.  The  batteries  were  handled 
in  individual  trays  and  exchanges  made  in  less  than  ten  min- 
utes. 

This  led  to  the  evolution  of  the  battery  exchange  plan, 
which  was  first  announced  to  Hartford  firms  m  a  letter  dated 
November  1,  1911.  The  first  car  purchased  for  operation 
under  this  system  went  to  work  on  June  5,  1912.  All  cars 
previously  sold  were  changed  over  for  operation  under  the 
exchange  service  as  rapidly  as  possible. 

Customer  Purchases  Truck  Without  Battery 

Under  the  battery  service  system  as  developed  by  the 
Hartford  Electric  Light  Company  the  customer  purchases 
from  the  company  a  truck  without  battery  while  the  com- 
pany buys  the  batteries,  charges  them,  and  installs  them  in 
the  customer's  truck.  For  service  the  customer  pays  a  flat 
sum,  and  for  operation  he  pays  on  the  mile  basis,  dififerent 
rates  being  charged  for  trucks  of  dif?erent  size. 

According  to  the  contract  with  the  customer,  the  electric 
light  company  agrees  to  furnish  him  with  a  fresh  battery  on 
demand.  The  truck  is  brought  up  to  the  station  when  fresh 
batteries  are  needed,  and  the  odometer  on  the  truck  is  read, 
giving  the  company  the  number  of  miles  oi  travel  for  billing. 
Two  attendants  are  ready  with  a  fresh  battery,  which  is  put 
in  place  of  the  one  returned.  The  whole  operation  from  the 
time  the  truck  comes  into  the  station  until  it  leaves  consumes 
normally  about  two  to  two  and  one-half  minutes.  The  time 
lost,  therefore,  is  less  than  the  time  required  to  fill  up  the 
gasoline  tank  of  a  gasoline  truck. 

The  operation  of  changing  batteries  is  very  simple  and  is 
essentially  as  follows:  The  incoming  truck  is  run  up  on  a 
couple  of  slightly  elevated  tracks  and  comes  to  rest  with  the 
battery  directly  over  a  hydraulic  lift.    An  attendant  who  is 


Fulfilled  the  Original  Promise  of 
Electric  Vehicle 

waiting  slips  a  Cowan  truck  under  the  battery,  the  lift  raises 
it  to  the  battery,  the  hooks  and  connection  of  which  arc 
quickly  unfastened,  and  the  battery  is  lowered  and  taken  to 
one  side.  The  Ijattery  which  is  to  take  its  place  is  all  ready 
near  by,  and  is  quickly  wheeled  into  position,  raised  by  the 
lift  and  the  hooks,  and  the  connection  fastened.  The  battery 
box  is  then  locked  up  and  the  truck  backs  out.  To  perform 
thi's  operation  three  men  are  employed — two  for  battery 
change  and  one  shift  man  who  reads  the  odometer. 

The  changing  peak  occurs,  as  a  rule,  between  G.4.5  and  8.30 
a.m.  F"rom  then  until  noon  there  is  a  let-up,  depending  on 
the  weather  and  day.  The  cars  commence  to  come  faster 
around  11  o'clock,  and  from  12.30  to  3  there  is  a  continual 
rush.  Friday  and  Saturday  are  the  two  busiest  days,  and 
particularly  Saturday,  when  the  stores  keep  open  until  9 
o'clock.  There  is  a  heavy  demand  all  day  Monday,  which, 
next  to  Saturday,  is  the  busiest  day  of  the  week  on  exchange. 
On  battery  watering  Monday  is  the  heaviest  day  of  all. 

Batteries  are  charged  during  ofif-peak  hours.  When  the 
peak  comes  on,  or  should  an  accident  occur,  the  batteries  are 
pulled  ofif  the  'ines. 

But  1.4  Batteries  Needed  Per  Car 

For  the  battery  exchange  system  it  has  been  found  that 
1.4  batteries  are  needed  per  car.  There  is,  therefore,  0.1  of  the 
total  number  of  batteries  always  in  a  position  to  be  in  charge, 
the  remainder,  of  course,  being  in  service.  For  the  charging 
of  these  exchange  batteries  43  charging  panels  are  used. 
These  are  housed  in  the  battery  exchange  building,  which 
used  to  be  the  company's  battery  substation,  and  even  now 
is  used  as  a  substation  to  some  extent.  Here  the  company 
also  distills  its  own  water  foi:  the  batteries,  using  one  small 
electric  and  one  small  steam  still.  The  water  is  distilled  into 
five-gallon  carboys,  of  which  46  are  in  use.  On  the  average 
about  100  gallons  of  distilled  water  is  used  daily.  Altogether 
this  service,  with  the  small  lighting  battery  business,  re- 
quires the  employment  of  about  21  men.  Three  shifts  are 
used. 

Since  the  exchange  system  was  put  into  effect  the  num- 
be  of  trucks  using  it  has  increased  materially,  thereby  lower- 


Table  I.— Two  Classes— Scale  I.  and  Scale  II. 


750-Lb. 

lOOO-Lb. 

1-Ton 

2-T6n 

3)^Ton 

5-Ton 

Wagon 

Wagon 

Truck 

Truck 

Truck 

Truck 

Fixed  charges: 

Scale  I  

$14.00 

$18.00 

$27.00 

$32.00 

$40.00 

$4?.00 

($15.00) 

($20.00) 

($30.00) 

($10.00) 

($.50.00) 

(160.00) 

Scale  II   

$10.00 

$13.00 

$19.00 

$25.00 

$32.00 

$35.00 

($10.50) 

($14.00) 

($21.00) 

($40.00) 

($50.00) 

($60.00) 

Rate  per  mile,  cents: 

0-  500  miles  

3 

3H 

•  iVi 

6 

7 

500-  750  miles  

2'A 

2^2 

3 

4 

5 

6 

750-1000  miles  

2 

2H 

2)2 

3)2 

3 

4 

tor  all  excess  above  1000 

miles  

m 

2 

2 

3 

3 

4 

ing  the  cost  of  service  per  truck.  Rates  are  divided  into  tno 
classes — Scale  L  and  Scale  II.  Under  the  former  the  bat- 
tery is  not  charged  in  the  truck,  and  the  truck  is  stored  in  a 
place  convenient  to  the  owner,  with  no  provision  for  charg- 
ing.   Under  Scale  II.  the  battery  is  charged  in  the  truck  at 
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night  by  the  company  and  the  truck  garaged  by  the  Commer- 
cial Electric  Garage  Company. 

The  rates  under  the  two  scales  are  shown  in  an  accom- 
panying table,  with  old  rates  in  parentheses.  The  only  dif- 
ference betw.een  the  two  scales  is  in  the  fixed  charges,  which 
it  will  be  noticed  are  lower  for  Scale  II.  than  Scale  I.,  the 
mileage  rates  being  the  same  for  both.  The  rates  for  cars 
using  the  garage  service  of  the  Commercial  Company  are 
lower  than  for  those  with  their  own  garage,  on  the  principle 
that  a  smaller  number,  cr  extra  batteries  are  required  to 
operate  the  service  when  the  batteries  are  charged  at  night 
and  do  not  stand  idle  until  morning. 

The  garage  company  furnishes  space  for  trucks  under  the 
following  scale  of  charges,  based  on  yearly  contracts:  7  00- 
pound  to  1-ton  sizes,  $100  a  year;  3-ton  size,  $130  'a  year; 
3>i-ton,  $135  a  year,,  and  5-ton,  $150  a  year.    These  charges 

Table  II. — Exchange  Load  and  Cars  Stalled 

1912.    V.m.  1914.  1915.  1911). 

Ju.  De.  Ju.  De.  Ju.  De.  Tu.    De.     Tu.  De. 

Car    days                                   *    *    *    949  1091  14.32  1594  IISS  1(J81  1770 

Battery  exchanges                     *    *    *    70:5  (iXl  12S4  9SS  11. i2  114:^  1(>2:-; 

Per  cent,  of  cars  changing.    ♦    »    *      74  5^  ;)()  (J4      97      70  92 

Number  cars  stalled                  ♦    »    *      24  12  25  20      IG  29 

Cars  stalled  in  per  cent,  of 

car  (lays                                 ♦    »    ♦       3  2  1/5       2       1  .2 

*\o  data  obtained. 

for  space  include  ordinary  oiling  and  greasing  of  truc!<3. 
Cars  are  washed  on  orders  from  owners  at  50  cents  for  each 
washing.  Repairs  are  made  only  on  orders  from  owners, 
when  the  charge  is  60  cents  an  hour  for  labor,  with  material 
and  parts  extra.  Ordinary  repairs  and  replacements  on  the 
trucks  can  readily  be  made  at  night,  so  that,  except  in  the 
most  exceptional  cases,  no  time  is  lost  by  the  trucks  for 
making  repairs. 

Mechanical  Maintenance  Contract 

Ef¥orts  are  being  made  by  the  lighting  company  to  sign 
up  exchange  customers  under  a  mechanical  maintenance  con- 
tract. The  aim  of  this  contract,  as  stated  therein,  is  "to  keep 
the  truck  in  the  best  of  running  condition  at  all  times  and  at 


plan,  because  the  customers,  as  a  rule,  figure  that  the  cost 
involved  is  too  high  and  that  they  can  do  better  on  main- 
tenance themselves.  Out  of  88  trucks  sold  on  the  exchange 
plan  only  15  are  on  the  maintenance  contract.  The  plan, 
however,  has  been  in  effect  too  short  a  time  to  procure  any 
figures.  The  contract  has  the  valuable  feature  of  heading  off 
unfair  criticism  on  rhe  part  of  the  customer  in  the  matter  of 
repairs.  , 

For  the  customer's  point  of  view  the  larger-size  trucks 
are  best,  the  operation  being  more  economical.  The  demand 
for  trucks  of  less  than  1-ton  capacity  has  fallen  oflf  to  a  point 
where  the  company  has  stopped  selling  these  smaller  sizes. 
The  new  rates  have  increased  and  stimulated  the  sale  of  the 
large  sizes. 

For  every  truck  sold  a  dividend  is  paid  on  each  truck 
purchased  in  the  previous  year  up  to  twenty-five  trucks  as 
follows:  750-pound  size,  $4  per  truck  sold,  with  a  $3  increase 
for  each  size  up  to  5  tons,  on  which  the  dividend  per  car  sold 
is  $14. 

Operating  Results 

Since  the  battery  exchange  system  was  started,  in  June, 
1912,  and  up  to  the  end  of  January,  1917.  the  total  mileage 
was  2,009,807  miles.  The  largest  mileage  in  any  single  month 
was  56,403  miles  in  October  last.  The  average  miles  per  car 
per  month  since  the  plan  was  first  started  has  been  678,  with 
the  largest  month  that  of  March,  1914,  when  the  average 
mileage  per  car  was  810  and  the  smallest  month  that  of  Feb- 
ruary, 1914,  when  the  average  mileage  was  only  309  miles. 
The  winter  months,  as  a  rule,  show  a  very  small  falling  off  in 
mileage. 

The  average  miles  per  month  for  the  750-pound  truck 
during  the  first  56  months  was  655  miles;  for  the  1,000-pound 
size,  743  miles;  for  the  1-ton  size,  456  miles,  and  for  the  2-ton 
size  during  the  first  43  months  of  its  operation,  563^/4  miles. 
The  3>2-ton  size  has  not  been  in  operation  long  enough  to 
make  any  deductions. 

The  energy  consumption  through  January  last  amounted 
to  a  total  of  3,252,162  kw.  hour.  In  1916  the  energy  used  for 
this  service  was  733,326  kw.  hour.    The  average  energy  con- 


Table  III. — Showing  Operations  During  Five  Consecutive  Months 


750-Lb. 

1000-I.B. 

2000-Lb. 

2-ToN 

3M-T0N 

Car  Miles 

PER  Month 

Kw. 

Kw.- 

Total 

Total 

Kw.- 

hr. 

Cars 

Bat- 
teries 

Total 
Miles 

hr. 

per 

hr. 
per 

per 
Rated 

Bat- 

Batr 

Bat- 

Bat- 

Bat- 

750- 

1000- 

2000- 

2- 

Month 

Car 

Tod 

Trucks 

teries 

Trucks 

teries 

Trucks' 

teries 

Trucks 

teries 

Trucks 

teries 

Total 

Lb. 

Lb. 

Lb. 

Ton 

Ton 

Mile 

Mile 

Augubt  16 

78 

105 

11 

17 

22 

34 

36 

42 

9 

12 

720 

716 

697 

766 

627 

56,052 

55,836 

o.w, 

1.125 
1.15? 

September  16 

78 

106 

11 

17 

22 

34 

36 

42 

9 

13 

695 

634 

715 

696 

724 

54,255 

55,526 

1.025 

October  18 

82 

112 

11 

17 

22 

34 

36 

42 

9 

13 

.4 

'  6" 

688 

592 

735 

735 

669 

316 

56,402 

63,294 

1.123 

1.107 
1.26t 

November  16 

81 

112 

11 

17 

22 

34 

36 

42 

11 

13 

4 

6 

625 

578 

685 

649 

495 

581 

52,198 

68,752 

1,310 

December  16 

84 

119 

a 

17 

22 

34 

36 

45 

11 

16 

4 

7 

873 

535 

630 

892 

459 

493 

48,044 

83,268 

1.735 

1.673 

January  17 

86 

119 

11 

17 

22 

34 

38 

45 

11 

16 

4 

7 

560 

529 

625 

566 

469 

491 

48,135 

74,490 

1  ,S49 

1.490 

the  lowest  cost  to  the  truck  owner  by  increasing  the  driver's 
interest  in  the  proper  operating  and  care  of  his  truck."  It  is 
this  last  part  relating  to  the  drivers  that  is  of  especial  inter- 
est. The  company  uses  it  as  part  of  its  refund  scheme. 
Should  the  amount  paid  by  the  customer  at  the  end  of  each 
year  be  in  excess  of  the  repairs  actually  made  the  excess  is 
divided  as  follows:  60  per  cent,  returned  to  the  customer;  20 
per  cent,  kept  by  the  light  company,  and,  provided  the  owner 
approves,  20  per  cent,  to  the  driver  of  truck  as  a  bonus.  It 
is  recommended  that  the  truck  owner  shall  pay  the  driver  a 
further  bonus  for  keeping  down  repair  costs.  However, 
should  the  amount  of  repairs  exceed  the.  customer's  contract 
])rice  he  agrees  to  stand  for  50  per  cent,  of  the  excess.  The 
schedule  on  which  this  plan  operates  is:  750-pound  truck, 
$100  per  year;  1,000-pound  truck,  $135  per  year;  1-ton  truck, 
$150  per  year;  2-ton,  $175  per  year;  3>:2-ton,  $335  per  year, 
and  5-ton,  $250  per  year. 

It  has  been  very  difficult  to  interest  customers  in  this 


sumption  has  been  1.12  kw.  hour  per  car-mile.  In  the  winter 
months  the  energy  per  car-mile  is  large.  The  maximum  was 
reached  in  February,  1916,  with  an  average  consumption  per 
car-mile  of  1.953  kw.  hour. 


The  Administrative  Chairman  of  the  Research  Council, 
Dr.  A.  B.  Macallum,  accompanied  by  Dr.  Adams  and  Dr. 
Ruttan,  members  of  the  Council,  and  the  acting  secretary, 
Mr.  J.  B.  Challies,  are  visiting  the  most  important  centres 
in  Western  Canada  with  a  view  to  learning  by  personal  con- 
ference with  government,  university  and  industrial  officials, 
how  the  recently  formed  Honorary  Advisory  Council  for 
Scientific  and  Industrial  Research  can  assist  In  encouraging 
the  best  development  of  the  resources  of  the  provinces  of 
Manitol)a,  Saskatchewan,  Alberta,  and  British  Columbia. 
The  Research  Council  is  particularly  anxious  to  afford  west- 
ern manufacturers  the  advantages  of  the  research  facilities 
of  the  Dominion  Government. 
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Modern  Track  Construction  as  Practiced  by  a 
Large  Corporation — Concrete  Beam 
without  Ties  a  Failure 

Under  the  title  "A  Modern  Type  of  T-ack  Construc- 
tion." Mr.  R.  G.  Taber, superintendent  of  construction  for 
the  Stone  &  Webster  Corporation,  describes,  in  the  Electric 
Railway  Journal,  the  methods  employed  in  rebuilding-  the 
recently  completed  double-track  system  of  the  Dallas  Con- 
solidated Electric  Railway  Company.  As  an  example  of  the 
latest  practice  of  one  of  the  best  known  firms  on  the  con- 
tinent the  description,  which  follows  in  part,  is  of  extreme 
value: 

It  is  not  the  intention  of  the  writer  to  describe  in  this 
article  what  he  considers  the  best  type  of  track  construc- 
tion, for  during  the  last  twelve  years  of  his  connection  with 
city  street  railway  work  many  concrete  opinions  that  were 
formed  have  been  "knocked  into  a  cocked  hat."  There  still 
exist  considerable  dif?erences  of  opinion  as  to  what  consti- 
tutes the  best  type  of  track  construction  on  permanently 
paved  streets,  not  only  in  Dallas  but  also  in  other  cities. 
It  has  been  proved  here,  and  elsewhere  as  well,  that  the  con- 
crete beam  construction  without  ties  of  any  nature  is  an  abso- 
lute failure.  Another  type,  namely,  the  solid  concrete  con- 
struction with  6-in.  concrete  base  under  6-in.  x  6-in.  wooden 
ties,  spaced  on  4-ft.  centers,  is  not  considered  successful  by 
all  engineers,  even  though  it  is  conceded  to  be  far  better  than 
the  beam  construction.  The  rail  becoming  loose,  either  from 
cutting  down  into  the  tie  and  concrete  or  from  pounding- 
joints,  which  in  the  majority  of  cases  is  the  cause  of  all 
loose  rails,  starts  a  pumping-  action,  destroying  the  paving 
foundation  and  paving  surface  adj  oinmg-  the  rail.  It  is  im- 
practicable to  break  out  the  concrete  for  repairs,  especially 


down  for  some  time  and  the  l)allast  under  the  ties  has  be- 
come compact  in  place,  thus  losing  its  resilency. 

With  the  knowledge  of  these  defects  before  us,  our  prob- 
lem was  to  design  a  track  adequately  drained  and  resilient 
to  a  certain  degree,  and  to  eliminate  the  well-known  trouble 
starter,  the  joint.  In  other  words,  we  were  trying  to  find 
that  type  of  track  construction  of  low  first  cost,  which  gives 
a  long  life  with  least  maintenance  cost.  Whether  or  not 
the  type  of  construction  which  the  writer  is  about  to  describe 
is  one  of  this  class  can  only  be  answered  by  time,  which 
condemned  the  beam  construction  and  brought  out  the  de- 
fects of  the  solid  concrete  construction. 

The  street  was  originally  laid  with  Carnegie  77>4-lb.  low 
T-rail  in  macadam  paving.  The  old  track  was  torn  out  with 
No.  19  Barrett  track  jacks,  and  the  rails  were  hauled  about 
1  mile  and  stacked  at  a  cost  of  approximately  10  cents  per 
lineal  track-foot. 

Use  of  Steam  Shovel  Proves  Impracticable 

The  excavation,  which  was  sub-contracted,  was  then 
started,  and  an  attempt  to  do  this  with  a  steam  shovel  was 
made,  but  to  no  avail,  on  account  of  the  shallow  cut.  The 
shovel  would  take  the  street  down  only  to  within  a  tenth 
of  the  proper  sub-grade  and  then  it  was  necessary  to  dress 
ofif  by  hand.  After  a  trial  for  two  blocks  the  steam  shovel 
was  taken  out,  as  it  proved  to  be  too  expensive.  It  might 
be  well  to  state  here  that  as  soon  as  any  section  of  the  ditch 
was  completed,  the  laterals,  that  were  to  connect  to  the 
main  tile  drain  in  the  centre  of  the  completed  track,  were 
connected  to  the  storm  sewer  inlets.  This  was  done  to  drain 
the  ditch  In  case  of  rain  as  quickly  as  possible  and  thereby 
to  avoid  delaying  the  work — just  a  little  safety-first  in  actual 
construction.    The  ditch  sloped  from  the  outside  edge  to- 
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Cross-section  showing  double  traclt  construction— Note  the  slope  of  the  sub-base  toward  the  drain  in  the  centre. 


where  operation  has  to  be  maintained.  The  solid  concrete 
construction  gives  a  very  firm  roadbed,  to  be  sure,  but  in 
my  opinion  this  rigidity  plays  an  all-important  part  in  the 
production  of  corrugation;  in  fact,  this  is  considered  by 
some  to  be  the  primary  cause  which  creates  this  condition. 
Of  course,  there  is  corrugation  to  some  extent  on  street 
railway  tracks  not  laid  with  the  concrete  foundation,  but 
not  so  much  and  it  only  occurs  where  the  track  has  been 


ward  the  center.  This  was  done  to  throw  all  seepage  water 
into  the  drain  and  to  avoid  any  puddling  of  the  sub-base 
directly  under  the  tracks.  The  trench  completed,  concreting 
was  started.  This  consisted  in  placing  a  6-inch  concrete  sub- 
base  or  concrete  mat,  the  aggregate  being  bank  run  gravel 
of  the  proper  proportion,  which  was  lined  out  along  the 
side  of  the  trench  in  convenient  amount.  The  concrete 
mixer,  a   Koehring  traction  paver,  used  this  gravel  as  the 
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concrete  was  poured.  Precaution  was  tak?n  to  have  the 
slab  slope  toward  the  drain  in  the  centre  to  prevent  any 
water  from  collecting  under  the  ties  and  thereby  causing 
the  ballast  to  become  mucky. 

Steel  Ties  Used 

After  this  sub-base  had  set  for  about  five  days,  the  In- 
ternational twin  steel  tie  was  placed  upon  it  on  6-ft.  centers 
and  the  rails  fastened  thereto.  The  cross-section  reproduced 
herewith  shows  the  general  detail  of  track  construction  used. 
The  rail  was  the  Lorain  Steel  Company's  section  103-478 
grooved  girder  with  the  latest  curved  head,  this  curved  head 
being  considered  another  aid  for  the  prevention  of  rail  cor- 
rugation. The  rails  were  held  together  with  3-in.  x  6-in. 
temporary  wooden  splice  bars  with  a  i/i-'m.  "dutchman"  sep- 
arating the  rails.  These  joints  were  later  welded.  After  the 
rails  and  the  ties  were  in  place,  the  ballasting  followed.  The 
method  used  in  pulling  the  ballast  into  the  track  consisted 
in  fastening  one  end  of  a  rope  to  a  scraper,  passing  the  rope 
through  a  pulley  which  was  hooked  over  a  rail  of  the  adjoin- 
ing track,  and  tying  the  other  end  to  a  car.  The  scraper  was 
taken  out  beyond  the  dirt  pile  and  the  car  was  started,  caus- 
ing the  scraper  to  be  pulled  in  toward  the  track,  gathering 
a  load  of  ballast  as  it  came.  The  old  adage  that  "necessity 
is  the  mother  of  invention"  again  proved  to  be  true.  Upon 
discovering  that  shoveling  the  ballast  by  hand  was  costing 
13  cents  per  cubic  yard  and  at  that  rate  the  item  of  ballasting 
would  overrun  the  cost  allotted,  the  above-mentioned  scheme 
was  resorted  to,  thereby  reducing  the  cost  to  5  cents  per 
cubic  yard. 

Tile  Pipe  Used  to  Drain  Ballast 

While  the  ballast  was  being  placed,  the  6-in.  tile  drain 
in  the  centre  of  the  track  was  installed.  This  tile  was  laid 
with  loose  joints,  covered  with  3-in.  rock,  the  tile  being  tapped 
off  with  a  lateral  to  the  inlet  boxes  in  the  gutter  at  approxi- 
mately every  1,00T)  feet  and  then  connected  to  the  city's  storm 
sewer  as  previously  stated.  When  the  ballast  was  placed 
the  track  was  lined,  surfaced  and  tamped  to  the  proper  grade. 
While  the  surfacing  and  tamping  were  being  done  on  one 
track  a  water  car  filled  with  water  and  weighing  75,000  lbs. 
was  operated  over  the  track  previously  tamped.  These  opera- 
tions were  carried  on  alternately  until  the  slightest  depres- 
sion in  the  surface  was  cleared  up  and  the  tracks  remained 
in  good  condition  as  to  line  and  surface,  care  being  taken 
that  the  ballast  was  thoroughly  dampened  while  being 
tamped.  The  water  car  was  operated  over  the  track  ap- 
proximately ten  hours  prior  to  the  laying  of  6-in.  concrete 
paving  foundation,  and  by  this  means  the  ballast  under  the 
ties  was  thoroughly  settled.  The  concrete  paving  base  was 
then  poured  in  the  same  manner  as  was  the  sub-base.  At 
each  joint  concrete  was  left  out  to  allow  for  welding. 

Welded  Joints  Used 

Two  days  after  the  concrete  paving  base  had  set  up  the  . 
welding  was  begun,  the  temporary  wooden  fish-plates  being 
removed  and  the  joints  cleaned  preparatory  to  the  welding. 
The  type  of  weld  used  was  the  Goldschmidt  Thermit,  as 
stated  before.  This  method  consists  briefly  of  placing  an  in- 
sert in  the  -K-in.  opening  left  when  the  rails  were  placed,  the 
rail  being  thoroughly  c-ieaned  and  molasses  asbestos  strips 
applied  around  it  about  3>4  inches  from  the  Joints.  Molds 
were  made  by  the  molder  and  were  then  luted  after  they  had 
been  made  fast  to  the  joint.  The  joint  was  then  pre-heated 
and  in  the  meantime  crucibles  were  made  ready  to  pour  when 
the  rail  ends  were  heated  to  a  cherry  red  heat.  The  joint 
was  then  poured,  after  which  it  was  dressed  down  by  the 
grinder  to  the  completed  joint.  The  paving,  which  consists' 
of  a  2-inch  surface  of  Ijitulithic  pavement  with  two  rows  of 
.'jJ/2-in.  x  4-in.  x  8-in.  creosoted  wooden  blocks  on  each  side 
of  the  rail,  followed  close  behind  the  welding. 


The  Most  Powerful  Locomotive  in  the  World 
for  Hauling  Freight  over  the  Mountains 

One  more  forward  step  has  been  taken  by  an  important 
American  railroad  in  an  endeavor  to  improve  traffic  condi- 
tions by  increasing  the  efficiency  of  its  present  track  equip- 
ment. Such  a  step  is  the  recent  construction  of  the  most 
powerful  electric  locomotive  ever  built,  a  joint  design  of  the 
Pennsylvania  Railroad  Company  and  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  The  mechanical  parts  were 
erected  at  the  Juniata  shops  of  the  railroad  company  at 
Altoona,  Pa.,  and  the  electric  equipment  built  at  the  East 
Pittsburgh  shops  of  the  Westinghouse  Company. 

This  locomotive,  capable  of  exerting  7,000  horsepower, 
or  more  than  any  locomotive  ever  built,  is  the  first  of  what 
will  be  a  standard  type  of  high  powered  electric  freight  en- 
gines of  the  Pennsylyania  Railroad,  and  by  them  is  desig- 


Views  of  right  and  left  sides  of  half  unit  with  cab  removed. 


nated  as  Class  FFl.  It  is  interesting  to  note  that  the  design 
of  this  monster  is  simply  another  advance  in  railroad  prac- 
tice by  this  railroad,  thus  following  a  program  exemplified 
by  the  building  of  the  first  steel  passenger  car. 

The  important  field  of  application  of  this  focomotive  will 
be  hauling  the  heavy  freight  traffic  of  the  road  over  the 
Allegheny  Mountains  between  Altoona  and  Johnstown,  Pa., 
including  the  famous  Horseshoe  Curve,  a  distance  of  about 


P  


Showing  details  of  spring  gear  and  motors  with  hollow  shafts  for  leads. 

forty  miles.  The  tpffic  over  this  division  is  unusually 
heavy,  amounting  to  as  much  as  300,000  tons  a  day.  The 
grades  are  unusually  steep  and  electrification  will  greatly 
facilitate  the  movement  of  freight  tonnage  over  this  grade. 
East  bound  trains  of  6,400  tons  weight  will  be  hauled  by  one 
engine  pulling  and  one  pushing  at  a  speed  of  over  twenty 
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miles  an  hour.  In  capacity  this  locomotive  exceeds  by  more 
than  fifty  per  cent,  the  power  of  the  large  electric  locomotives 
in  transcontinental  service  popularly  called  the  largest  loco- 
motives in  the  world. 

At  present  the  locomotive  is  in  initial  service  on  the 
electrified  portion  of  the  main  line  of  the  Pennsylvania  Rail- 
road extending  west  from  Philadelphia  to  Paoli,  Pa. 

The  present  plans,  involve  the  possible  sending  of  the 


to  descend  the  grade  at  the  same  constant  speed  at  which 
it  ascends,  and  without  the  use  of  the  air  brake.  The  in- 
duction motors  on  this  locomotive  have  such  inherent  char- 
acteristics that  they  will  transform  the  electric  energy  from 
the  line  into  mechanical  energy  for  hauling  the  train  up  the 
grade.  As  soon  as  the  train  starts  to  descend,  the  energy 
produced  by  gravity  automatically  causes  the  motors  to  act 
as  generators  and  in  turn  produce  electric  energy  which  is 


Pennsylvania  locomotive  designed  for  freight  service  over  the  mountains. 


locomotives  to  the  Pocohontas  Division  of  the  Norfolk  & 
Western  Railroad  in  West  Virginia,  another  road  electrified 
by  the  Westinghouse  Company,  and  put  into  actual  service 
there  for  the  purpose  of  demonstrating  its  capabilities.  The 
conditions  on  this  road  are  similar  to  those  existing  over  the 
.\llegheny  Mountains,  namely,  mountainous  country,  steep 
srades  and  heavy  traffic.  The  electrical  characteristics  of  the 
Norfolk  and  Western  are  also  similar  to  those  of  the  Pen- 
nsylvania Railroad  locomotive,  that  is,  11,000  volt,  single- 
phase,  25  cycle. 

The  locomotive  is  of  the  familiar  side  rod  type,  built  in 
one  unit,  with  the  cab  extending  over  the  two  trucks.  Each 
truck  has  six  60-inch  driving  wheels,  and  has  mounted  on 
each  two  induction  motors.  The  two  motors  on  each  truck 
are  geared  to  a  spring  geared  jackshaft,  which  in  turn  is 
connected  to  the  driving  wheels  by  means  of  the  side  rods. 
Single  phase  current  is  supplied  from  the  trolley  wire  at 
11.000  volts  to  the  transformers  which  reduce  it  to  a  lower 
voltage.  From  here  it  is  delivered  to  a  phase  converter  which 
in  turn  changes  the  energy  into  three-phase  current  for  ap- 
plication to  the  induction  motors. 

The  weight  of  the  locomotive  is  260  tons  and  the  length 
is  76  feet.  Notwithstanding  this  weight  the  engine  is  much 
easier  on  the  roadbed  and  track  than  a  steam  locomotive 
because  the  weight  is  cushioned  and  the  ruunmg  gear  per- 
fectly balanced  for  all  speeds  due  to  absence  of  reciprocat- 
ing parts. 

The  engine  is  designed  for  normal  running  speed  of 
:i0.8  miles  per  hour,  which  is  considered  surficiently  high 
tor  the  mountainous  country,  steep  grades  and  heavy  traffic 
io  be  encountere'd.  A  speed  of  10.3  miles  per  hour,  obtained 
l)y  connecting  the  motors  in  "cascade"  is  used  for  slow  move- 
ments such  as  around  the  yards. 

The  control  is  effected  in  a  very  simple  manner  by  the 
use  of  water  rheostats.  With  such  success  has  this  control 
l)een  worked  out,  power  can  be  applied  so  gradually  as  to 
enable  the  engine  to  stdrt  a  long  train  without  any  jerks. 

One  of  the  most  interesting  features  of  this  locomotive 
is  the  automatic  regenerative  braking,  which  permits  the  train 


sent  back  into  the  line,  and  can  be  utilized  by  other  ascend- 
ing trains.  Not  only  does  this  mean  a  saving  in  power, 
but  it  adds  another  "Safety  First"  feature,  by  permitting 
the  air  brake  to  be  held  in  reserve  for  use- in  emergency  and 
in  bringing  the  train  to  a  complete  stop  only. 

The  concentration  of  this  enormous  amount  of  power 
in  a  single  cab  unit  of  the  above  dimensions,  is  very  much 
in  excess  of  anything  heretofore  attempted.  This  large  sav- 
ing of  weight  and  space  when  compared  with  previous  elec- 
tric locomotives,  and  especially  with  the  steam  locomotive 
with  its  tender,  has  only  been  accomplished  after  very  care- 
ful and  painstaking  design  on  the  part  of  the  engineers. 


New  Type  Car  for  Sherbrooke 

A  new  type  of  car,  designed  by  Mr.  F.  X.  Couture,  rail- 
way superintendent  of  the  Sherbrooke  Street  Railway  and 
Power  Company,  has  been  constructed  in  Sherbrooke,  and 
just  put  into  operation.  The  main  idea  in  the  design  is  to 
meet  the  local  conditions,  the  new  car  being  intended  for 
the  Lennoxville  route.  The  car  is  32  feet  long,  8  feet  6  inches 
wide,  and  8  feet  high  (inside).  It  is  of  the  semi-convertible 
type,  steel  construction,  mounted  on  a  31  E  Brill  single  truck, 
and  is  equipped  with  two  101  B2  motors  and  resistance.  The 
controllers  are  Kll  manufactured  by  the  General  Electric 
Company.  The  car  has  exit  and  entrance  folding  doors  and 
automatic  folding  steps.  It  can  be  operated  from  both  ends 
as  a  two  man  car  or  as  a  one  man  car.  When  used  as  the 
latter  the  rear  end  is  closed  and  passengers  enter  and  leave 
at  the  front.  As  a  two  man  car,  passengers  enter  from  the 
rear  and  leave  at  the  front.  Illuminated  revolving  route  signs 
are  installed.  A  whale-back  top  will  prevent  snow  accumu- 
lating; the  top  is  equipped  with  six  ventilators.  Eight  heaters 
are  situated  under  the  seats  and  electric  buzzers  connect  di- 
rect with  the  trolley.  An  H.  B.  lifeguard  is  fitted  to  the 
front  end.  The  car  is  of  steel,  pine  and  red  oak,  and  finished 
in  birch,  with  a  ceiling  of  imitation  bird's  eye  maple.  The 
double  flooring  has  a  lining  of  paper  in  between  the  boards, 
to  keep  out  the  frost.    Seating  accommodation  is  provided 
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for  32  people,  while  the  standing  capacity  gives  room  for 
50  additional  passengers.  The  underneath  stee!  frame  work 
was  supplied  by  Messrs.  MacKinnon.  Holmes  and  Company, 
and  the  side  plates  by  the  Jenckes  Machine  Company.  It 
is  proposed  to  build  additional  cars.  On  the  inauguration 
trip,  Mr.'  Couture  was  congratulated  on  the  design  and  ap- 
pearance of  the  car. 


Accident  Prevention  Publicity 

The  Winnipeg  ■  Electric  Railway  Company  are  doing  a 
good  work  through  the  local  papers  in  placing  before  the 
citizens  of  Winnipeg  the  value  of  caution  for  themselves 


No  One  Can  Tell  What 
A  Baby  Is  Thinidng- 

—when  it  toddles  out  on  the  roadway, 
or  what  it  will  do  in  an  emergency. 
As  a  general  rule,  it  does  the  wrong 
thing,  and  disaster  follows. 

PARENTS: 

We  are  doing  our  part  by  teaching  our 
men  to  be  careful  at  all  times.  Do 
your  part  by  keeping  the  wee  toddlers 
off  the  streets  where  cars  operate  and 
teaching  the  growing  children  to  be 
careful. 

and  the  necessity  of  training  their  children  along  the  same 
lines.  We  reproduce  herewith  a  recent  advertisement  which 
appeared  in  the  dailies  of  that  city.  The  original  measured 
4^4  inches  by  10)^  inches  and  undoubtedly  caused  many  a 
parent  tt>  pause  and  determine  to  carry  out  the  suggestions — 
the  wisdom  of  keeping  children  off  the  busy  streets. 

In  this  connection  the  Ontario  Safety  League  have  just 


distributed  their  third  annual  letter  to  parents,  to  the  number 
of  100,000  copies,  through  the  medium  of  the  schools  of 
Ontario. 

W^e  sincerely  trust  the  educational  work  being  carried  out 
along  the  lines  of  accident  prevention  by  various  Canadian 
companies  and  organizations  will  receive  the  notice  its  im- 
portance deserves.  Prevention,  in  general,  is  cheaper  and 
better  than  cure,  and  in  the  case  of  accident  prevention  is 
doubly  so.- 


Forestation  on  I.  T.  S.  Right-of-way 

The  Illinois  Traction  System  has  planted  about  30,000 
catalpa  trees  along  its  right-of-way.  It  is  proposed  to  con- 
tinue this  forestation  from  year  to  year  with  the  idea  in 
view  of  securing  a  portion  of  the  ties  and  fence  posts  used 
by  the  company  from  its  own  groves.  At  the  present  time 
these  catalpa  groves  are  located  within  a  radius  of  sixty 
miles  of  Springfield.  The  trees  are  set  out  on  right-of-way 
so  that  they  will  not  interfere  with  train  operations.  They 
vary  in  height  from  18  to  24  inches  and  are  set  5  feet  apart. 
With  average  growth,  they  should  be  available  for  fence 
post  use  in  eight  years  and  should  be  large  enough  for  ties 
in  about  ten  years. — Elec.  Traction. 


Quebec  Railway  Loses  General  Manager 

Mr.  11.  G.  Matthews,  general  manager  of  the  Quebec 
Railway,  Light,  Heat,  and  Power  Company,  died  on  July  4, 
at  the  Jefifery  Hales  Hospital,  following  an  operation.  Mr. 
Matthews  was  born  in  Montreal,  on  July  1,  1878,  and  received 
his  education  at  Montreal  Pligh  School.     Before  becoming 


The  late  Mr.  H.  G.  Matthews. 

associated  with  the  Quebec  company,  in  1911,  he  was  mana- 
ger of  the  Marconi  Wireless  Telegraph  Company  of  Canada. 
For  a  number  'of  years  Mr.  Matthews  was  a  member  of  the 
executive  of  the  Canadian  Electrical  Association,  and  held 
the  offices  of  second  vice-president  and  first  vice-president 
respectively  during  the  last  two  terms. 


At  a  meeting  of  the  board  of  directors  of  the  West- 
inghouse  Electric  and  Manufacturing  Company  held  in  New 
York  on  Wednesday,  June  30,  the  regular  quarterly  dividend 
of  l.)<4  per  cent,  on  both  preferred  and  common  stock  was 
declared;  also  an  extra  dividend  of  one-half  of  1  per  cent, 
both  on  common  and  preferred  stock,  amounting  to  $375,- 
000,  for  the  benefit  of  the  Red  Cross  Fund. 
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The  Present  Coal  Shortage  Should  Mean  Big 
Business  for  the  Dealer  and  Contractor  in 
Electric  Heaters— Prepare  at  Once  to 
Gather  in  Your  Harvest 

An  interesting  opinion  on  electric  heating  is  expressed  in 
an  article  by  Mr.  E.  J.  Stapleton,  superintendent,  Water  and 
Light  Commission,  Collingwood,  Ont.,  in  a  current  issue  of 
the  bulletin  of  the  Hydro-electric  Power  Commission  of  On- 
tario. The  office  of  the  Collingwood  Water  and  Light  Com- 
mission referred  to  is  located  in  the  Town  Hall  and  has  only 
one  side  exposed  to  the  weather,  three  sides  being  surrounded 
by  other  rooms  in  the  building.  The  exposed  side  faces  soutli 
on  a  lane  and  is  provided  with  one  window  and  one  door. 
This  exposed  side  is  more  or  less  protected  from  the  weather 
by  adjacent  buildings.  Mr.  Stapleton  reaches  the  interesting 
conclijision  that  one  watt  per  cubic  foot  is  sufficient  capa- 
city for  heating  under  these  conditions,  even  with  the  tem- 
perature below  zero.    His  article  in  full  is  as  follows: — 

At  the  last  meeting  of  the  Municipal  Engineers,  held 
in  the  Hydro  Administration  Building,  a  paper  was  read  by 
Mr.  F.  "F.  Espenschied  on  "Heating  by  Electricity."  The 
paper  was  both  instructive  and  interesting  and  it  was,  I  am 
sure,  greatly  appreciated  by  the  engineers  present. 

Mr.  Espenschied  quoted  Professor  Osborn,  of  Seattle, 
Washington,  as  his  authority  for  the  statement  that  in  a 
climate  like  Seattle,  where  the  temperature  will  average  about 
ten  degrees  above  zero  all  winter,  it  would  be  necessary 
to  install  two  or  three  watts  per  cubic  foot  of  room  heated. 
I  have  since  read  an  article,  in  the  Electrical  News  of  Feb- 
ruary, which  stated  that  in  weather  that  approached  any- 
where near  to  zero  two  to  two  and  one-half  watts  per  cubic 
foot  would  be  necessary,  and  if  one  is  to  guard  against  the 
kind  of  weather  that  prevailed  in  Canada  early  in  January 
of  this  year  it  would  be  necessary  to  install  three  to  three 
and  one-half  watts  per  cubic  foot. 

During  the  summer  of  1915  I  installed  electric  heating 
in  my  office  in.  Collingwood,  and  have  since  continued  to 
heat  the  office,  lavatory,  vault  and  lamp  supply  room  dur- 
ing ofif-peak  hours.  I  have  clearly  convinced  myself  that 
heating  by  electricity  is  the  next  pleasure  to  owning  an  auto- 
mobile— until  we  come  to  "settle."  It  is  absolutely  pro- 
hiljitive  for  domestic  or  commercial  heating  purposes  finan- 
cially. 

My  office  is  located  on  the  ground  floor,  opening  on  to 
the  street;  the  ceiling  is  fourteen  feet  high.  The  office  has 
a  volume  of  6,174  cubic  feet,  the  lamp  and  supply  room  738 
cubic  feet,  the  vault  340  cubic  feet  and  the  lavatory  560  cubic 
feet,  or  a  total  of  7,703  cubic  feet  to  be  heated.  I  installed 
three  National  Electric  hot  air  heaters  of  the  3-kilowatt, 
110-volt  type,  with  three-heat  control.  Two  o\  ttiese  heaters 
are  kept  on  the  high  heat,  while  the  third  is  put  on  high  for 
about  three  hours  in  the  forenoon  each  day  during  the  very 
severe  winter  weather;  the  remainder  of  the  time  it  is  lett 
on  low  heat. 

During  February  of  this  year  I  experienced  no  difficulty 


in  keeping  the  thermometer  at  05  degrees  F.,  with  the  out- 
side temperature  30  below  zero.  On  February  9th  (8  a.m.) 
the  outside  temperature  was  14  below  zero,  on  the  10th,  same 
time,  8  below;  on  the  11th,  same  time,  3  below;  on  the  13th, 
same  time,  33  below;  and  with  two  heaters  on  high  and  the 
third  one  on  low,  except  for  about  three  hours  in  the  morn- 
ing, the  temperature  in  the  office  remained  at  65  degrees. 

There  is  no  other  possible  way  of  any  heat  finding  its  way 
into  the  office,  as  no  doors  are  connected  with  the  interior 
of  any  other  buildings  and  there  is  no  other  heating  system 
in  the  office.  I  am,  therefore,  convinced  that  one  watt  per 
cubic  foot  is  sufficient  for  heating  even  with  the  thermo- 
meter below  zero. 

However,  assuming  that  such  is  the  case,  it  will  take 
approximately  37,630  kilowatt  hours  to  heat  the  office  here 
referred  to  during  the  winter  heating  months  in  Colling- 
wood, which  are  from  October  15th  to  May  15th,  and  figur- 
ing on  314  kilowatts  for  the  months  of  October,  November, 
April  and  May  and  7  kilowatts  for  the  months  of  December, 
January,  February  and  March,  and  further  assuming  the  cur- 
rent at  a  quarter-cent  per  kilowatt  hour,  the  eosr  oi  heating 
the  premises  referred  to  would  be  $69.30  compared  with  four 
and  one-half  tons  of  coal,  which  were  used  during  the  pre- 
ceding winters  previous  to  the  installation  of  electric  heating. 


Examination  of  Applicants  for  Automatic  Tele- 
graph Printer  Service,  Test  6  (see  page  24) 

Do  just  as  this  sheet  tells  you,  no  matter  how  absurd 
it  may  seem. 

With  your  pencil  make  a  dot  over  any  of  these  letters 
F  G  H  IJ,  and  put  a  comma  after  the  longest  of  these  three 
words:    boy,    mother,    girl.      Then     if    Christmas  comes 

in  March,  make  a  cross  right  here   but  if  not, 

pass  along  to  the  next  question  and  tell  where  the  sun  rises 
  If  you  believe  that  Edison  discovered  Am- 
erica, cross  out  what  you  just  wrote,  but  if  it  was  someone 
else,  put  in  a  number  to  complete  this  sentence:  "A  horse 
has               hoofs."    Write  yes,  no  matter  whether  China  is 

in  Africa  or  not    and  then  give  a  wroVig  answer 

to  this  question:  How  many  days  are  there  in  a  week?" 

  Write  any  letter  except  "g"  just  after  this  comma. 

and  then  write  no  if  two  times  five  are  ten   Now,  if 

Tuesday  comes  after  Monday,  make  two  crosses  here . ..... 

Be  sure  to  make  three  crosses  between  these  two  names  of 

boys:  George  Henry.    Notice  these  two  numbers, 

3,  5.  If  iron  is  heavier  than  water,  write  the  larger  number 
here    but  if  iron  is  lighter  write  the  smaller  num- 
ber here    Show  by  a  cross  when  the  nights  are 

longer;  in  summer?    in  winter?    Give 

the  correct  answer  to  this  question:  "Does  water  run  up- 
hill?   and  repeat  your  answer  here   

Do  nothing  here  (7-5-  )  unless  you  skipped  the  preced- 
ing question;  but  write  the  first  letter  of  your  first  name 
and  the  last  letter  of  your  last  name  at  the  ends  of  the  line 
below : 
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The  Value  of  Good  Sodering  Flux 

It  is  generally  claimed  that  the  secret  of  good  sodering 
is  more  in  the  sodering  flux  than  in  the  soder.  Almost  any 
flux  will,  of  course,  with  fairly  good  soder,  make  a  union  of 
metals,  but  the  kind  of  sodering  job  sought  by  the  best  elec- 
tricians and  wiremen  is  one  that  will  last  tor  many  years 
of  service  without  danger  of  corrosion  or  lessening  in 
strength.  Electricians  who  have  been  insisting  upon  getting 
the  best  soder  are  now  insisting  upon  getting  ttje  same  qual- 
ity in  the  flux  to  be"  used  with  it.  They  find  that  no  soder 
can  be  stronger  than  its  flux,  and  to  put  good  soder  upon 
a  poor  flux  is  like  putting  a  fine  house  upon  a  poor  founda- 
tion. Wm.  S.  Boyd,  former  city  electrician  ot  Chicago,  tells 
of  a  bad  fire  in  a  large  building  having  been  started  from 
corrosion  in  the  splice  of  one  of  the  lighting  wires.  The 
corrosion  reduced'  the  cross  section  of  the  wire  to  such  an 
extent  that  the  current  traveling  over  it  heated  the  wire  to 
an  incandescent  heat  which  set  fire  to  the  insulation.  The 
fire  traveled  along  the  insulation  until  it  set  fire  to  the  wood 
work,  from  where  it  spread  and  caused  considerable  damage. 
.Another  instance  is  related  where  a  large  paper  mill  was 
caused  trouble  because  of  not  getting  enough  current  to  turn 
the  motors  properly.  The  engineer  found  the  trouble  due 
to  carelessly  made  splices  in  the  heavy  cables.  They  caused 
considerable  heating,  and  the  resistance  reduced  the  efficiency 
of  the  entire  plant.  In  both  instances  referred  to  above,  it 
was  found  that  the  flux  used  in  sodering  was  an  acid  flux, 
and  acid  will  start  corrosion.  L.  B.  Allen  Company,  Inc., 
Chicago,  have  for  many  years  made  a  strong  feature  of  the 
fact  that  they  do  not  under  any  consideration  use  acid  in 
any  form  in  any  of  the  Allen  fluxes.  Through  persistent 
laboratory  work  they  have  discovered  how  to  clean  metal 
for  fluxing  soder  without  biting  into  the  surface  of  the 
metal.  They  have  specialized  in  this  work  for  a  number 
of  years,  and  have  developed  a  line  of  sodering  fluxes  with 
extraordinary  "High  efficiency.  They  claim  that  test  con- 
ducted by  the  Robt.  W.  Hunt  Co.,  have  proved  Allen  fluxes 
to  be  about  300  per  cent,  stronger  than  acid  in  tensile 
strength,  and  corrosive  loss  practically  nothing.  Allen  flux 
in  any  of  its  forms  is  stronger  than  resin  and  is  much  easier 
to  use. 


Small  Resistance  Unit 

The  Electrical  News  is  in  receipt  of  a  sample  3.000  ohm 
resistance  unit  from  the  Ward  Leonard  Electric  Company. 
This  unit  is  in  cylindrical  form,  measuring  1>4  inches  in 
length  by  less  than  j4;  inch  in  diameter.  The  resistance  con- 
sists of  a  single  layer  of  wire  wound  on  a  porcelain  spool. 
The  wire  is  then  covered  with  a  thin  layer  of  glass  enamel, 
which  thoroughly  protects  it  from  depreciation. 


MEM&EK  OF  Oil  OF 
THE  WHO  hAi>  No 

OLD  CLOTH/NG  TO  WEftf^ 
BUT  AW  OU;  SUIT, 


An  artistic  member's  view  of  "The  Electric  Club  of  Toronto"  activities. 

Let  the  Public  Know 

It  is  good  advertising  for  electrical  contractors  to  place 
a  sign  on  any  building  construction,  telling  the  public  who  is 
doing  the  electrical  work  there.  The  size  of  the  cards  should 
be  in  proportion  to  the  distance  of  the  work  from  the  public 
eye;  make  them  large  enough  to  be  easily  read.  To  attract 
attention  the  more  readily  two  colors  might  often  l)e  used 
to  advantage. 


The  Public  Service  Electric  Company,  Newark,  N.J.,  has 
just  placed  an  order  with  the  General  Electric  Company  for  a 
'30,000  kw.,  60-cycle,  3-phase  turbo-generator.  In  addition, 
this  plant  already  contains  two  25,000  kv.a.  G.  E.  units,  has  a 
35,000  kw.  unit  in  process  of  ijistallation,  and  a  50,000  unit  on 
order. 


A  motor-driven  equipment  has  been  invented  by  Mr. 
Dudley  H.  Scott,  Cleveland,  Ohio,  for  scraping  his  artificial 
ice  rink.  The  motor  was  mounted  on  a  small  automobile 
chassis  and  is  of  10  h.p.  capacity.  This  tractor  draws  a  trailer, 
which  carries  a  planing  blade,  adjustable  as  to  the  depth  oi 
the  cut.    A  speed  of  ten  miles  an  hour  can  be  obtained. 


The  officials  of  the  Westinghouse  Electric  &  Manufac- 
turing Company  have  announced,  just  previous  to  the  con- 
clusion of  a  week's  campaign  among  the  employees  at  East 
Pittsburgh,  approximately  $10,000  has  been  subscribed  by  the 
employees  to  the  Red  Cross  fund. 


The  Cygnet  Delivery  Car 

The  illustration  herewith  shows  the 
Cygnet  rear  car.  manufactured  by  the 
Cygnet  Rear  Car  Company.  It  is 
adaptable  to  all  standard  mak.es  of 
motorcycles,  and  is  especially  useful 
to  electrical  contractors,  supply 
houses,  central  stations,  and  telephone 
companies.  The  upkeep  expense  ot 
the  larger  trucks  has  licen  prohibitive 
in  many  cases  for  transferring  eiiuiiJ- 
ment  from  one  job  to  another  or  for 
delivering  appliances,  and  so  on,  but 
with  the  Cygnet  attachment  it  is 
claimed  an  average  of  45  miles  per  gal- 
lon of  gasoline  can  be  maintained. 
The  weight  of  the  car  is  only  34.") 
pounds,  and  is,  therefore,  very  eco- 
nomical on  tires. 
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Small  Industrial  Oil  Switch 

The  small  industrial  oil  switch  here  illustrated  is  used 
for  starting  and  protecting  three-phase  induction  motors 
up  to  10  horsepower  and  600  volts.  It  conforms  strictly  to 
safety  first  principles.  There  are  but  few  operating  parts. 
These  are  supported  from  the  switch  frame  which  can  be 
mounted  on  any  flat  vertical  surface,  such  as  a  wall  or  post, 
or  by  supports  on  the  motor-driven  machines  which  the 
switches  control.  All  operating  or  live  parts,  with  the  ex- 
ception of  the  switch  handle,  are  enclosed.  The  contacts 
are  under  oil  and  the  terminals,  in  the  interior  of  the  frame 
which  is  provided  with  a  tight  fitting  sheet  steel  cover.  This 
switch  is  built  non-automatic;  with  two-coil  series  overload 
time  limit  trip;  with  plain  low  voltage  release;  and  with 
combined  lower  voltage  and  overload  protective  plugs.  All 
switches  are  arranged  for  either  open  or  conduit  wiring. 
They  open  by  gravity  assisted  by  torsion  springs  and  have 
a  quick  downward  double  break  per  phase.  The  mechanism 
is  accurately  constructed  and  parts  are  interchangeable.  "On" 
and  "off"  on  the  frame  indicate  whether  the  switch  is  open 
or  closed. 

The  non-automatic  switch  is  held  closed  by  a  latch.  In 
opening,  the  handle  is  moved  some  distance  l:>efore  the  latch 
releases,  after  which  the  contacts  are  rapidly  snapped  open. 
The  automatic  switch  with  two-coil  series  overload  time 
limit  trip  is  opened  automatically  on  overload  by  a  trip  coil 
plunger.    The  switch  cannot  be  held  closed  on  overload  or 


protective  plugs  as  shown  in  Fig.  :j.  These  protective  plugs 
contain  a  stationary  contact  post  with  heating  coil  "A,"  and 
a  fusible  link  "B,"  which  binds  a  spring  contact  arm  "C,"  to 
the  stationary  post.  The  heating  coil  is  in  the  motor  cir- 
cuit which  also  passes  through  the  post,  link  and  spring 
contact  arm.  When  the  post  is  heated  to  a  temperature  that 
will  melt  the  low-fuzing  alloy  that  holds  the  link  together, 
the  spring  ctmtact  arm  is  released  and  takes  the  position  as 


Fig.  1— Oil  switch,  cover  and  oil 
tanks  removed. 


Fig.  3 -Time  limit  protective 
plug.  ■ 


short  circuit.  Overload  trip,  setting  can  be  varied  between 
the  normal  current  rating  of  the  trip,  coil  and  twice  normal 
by  a  calibrating  device  in  the  tube  surrounding  the  lower  por- 
tion of  each  trip  coil  plunger.  After  a  current  settmg  is 
made,  the  device  is  locked  in  position  by  a  set  screw.  Each 
trip  coil  is  individually  calibrated  and  the  tube  is  then  marked 
in  legible  white  numerals  on  the  black  background  of  the  tube. 

For  time  delay  in  automatically  opening  the  circuit,  each 
overload  trip  coil  is  equipped  with  an  inverse  time  limit 
attachment  consisting  of  an  oil  dash  pot  connected  to  the 
tripping  plunger.  The  time  setting  is  accomplished  with- 
out removing  the  dash  pot  from  the  calibrating  tube.  At 
proper  setting,  protection  is  af¥orded  to  the  iiiotor  against 
overload  and  against  running  single-phase,  but  at  the  same 
time  prevents  the  switch  from  opening  while  the  motor  is 
starting.  The  switch  with  low  voltage  trip  is  tripped  out 
instantly  by  a  low  voltage  release  if  the  line  voltage  falls  to 
appro.ximately  50  per  cent,  of  normal.  To  reduce  the  watt 
loss  of  the  low  voltage  trip  to  a  minimum,  a  small  auto- 
transformer  is  used  in  conjunction  with  the  low  voltage 
release  coil  except  at  110  volts  60  and  40  cycles,  where  the 
transformer  is  not  necessary.  Switch  with  overload  pro- 
tective plugs  and  low  voltage  trip  is  similar  to  switch  just 
described,  but  equipped  also  with  time  limit  overload  pro- 
tective plug  connection  in  series  with  the  switch  leads.  In 
th  is  case  overload  protection  is  obtained  liy  two  time-limit, 


Fig.  2— Under  view  of  industrial  oil  switch. 

shown  by  the  dotted  line  "D,"  thereby  opening  the  circuit 
between  the  arm  and  the  post.  After  the  circuit  has  been 
opened  by  the  protectjve  plug  a  new  link  should  be  in- 
stalled. By  reason  of  the  time  lag  in  the  heating  coil,  the 
momentary  inrush  of  starting  current  will  not  cause  the  plug 
to  open  the  circuit.  The  plugs  guard  the  motor  against 
any  conditions  of  overload  that  if  maintained  for  a  sufficiently 
long  period  would  overheat  the  motor.  Under  the  condi- 
tions that  exist  when  multiphase  motors  are  running  single- 
phase,  or  when  an  attempt  is  made  to  start  stalled  motors, 
or  when  a  motor  is  called  upon  to  drive  too  heavy  a  load, 
the  plugs  will  open  the  circuit  if  properly  applied.  These 
oil  switches  are  known  as  type  F,  Form  P-10,  and  are  manu- 
factured by  the  Canadian  General  Electric  Company. 


Largest  Hotel  in  the  World  to  Have  Westinghouse 
Equipment 

Announcement  has  just  been  made  by  the  Westinghouse 
Electric  and  Manufacturing  Company  that  it  has  been  award- 
ed the  contract  for  furnishing  the  electrical  equipment  for 
the  new  Pennsylvania  Hotel,  now  being  erected  at  Seventh 
Avenue  and  Thirty-third  Street,  New  York  City.  This,  when 
completed,  will  be  the  largest  hotel  in  the  world,  containing 
3,200  rooms,  each  with  a  bath.  The  hotel  is  being  erected  by 
the  Pennsylvania  Railroad,  and  will  be  operated  under  the 
well-known  Statler  management.  The  electrical  equipment 
consists  of  44  ventilating  motors,  with  a  total  capacity  of  over 
800  horse-power;  7  pump  motors,  with  a  capacity  of  over  200 
horse-power,  and  an  additional  number  of  motors  for  refrig- 
erating machinery.  The  contract  also  includes  three  500  kw. 
rotary  converters,  transformers,  and  switching  equipment, 
and  six  250  kv.a.  transformers  for  the  sub-station,  to  which 
alternating  current  will  be  supplied  from  the  power-house  of 
the  Pennsylvania  Railroad. 


The  annual  meeting  and  convention  of  the  National 
Electrical  Contractors'  Association  will  be  held  in  Nev*  Or- 
leans on  October  10-13,  inclusive.  This  was  determined  at 
the  executive  meeting,  held  in  Chicago  on  June  19. 
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The  Benjamin  "92" 

The  Benjamin  Electric  Manufacturing  Company  are  sup- 
plying dealers  with  an  attractive  display  card  telling  the  story 
of  the  now  famous  "92"  two-way  plug.  This  card  is  produced 
in  seven  colors  and  stands  slightly  over  two  feet  in  height. 
The  illustration  herewith  shows  this  useful  "salesm'an."  Xote 


wringer  is  started  and  stopped  by  means  of  a  small  handle 
on  the  wringer  which  travels  in  the  same  direction  as  the 
wringer  rolls.    A  central  lever  reverses  the  wringer  or  stops 


(•92-Two-WAY^ 


PLUG 


the  various  suggestions  as  to  the  numerous  uses  of  the  two- 
way  plug.  This  card  will  prove  very  helpful  in  showroom  or 
window.  The  "92,"  we  understand,  indicates  that  there  are 
about  that  many  electrical  operations  that  may  be  performed 
by  the  use  of  this  plug. 


New  Type  Electric-Driven  Washing  Machine 

A  new  type  of  washing  machine  recently  developed  by 
the  Wayne  Manufacturing  Company,  operates  on  the  vacuum 
cup  principle.  It  is  claimed  that  this  type  of  washer  cleanses 
the  clothes  thoroughly  by  alternately  sucking  and  forcing 
the  soapy  water  and  air  through  the  fabric  while  at  the 
same  time  will  not  injure  the  most  delicate  fabrics.  The 
vacuum  cup  of  the  washer  is  made  of  a  one-piece  steel 
stamping  which  is  heavily  galvanized.  The  sides  are  cor- 
rugated, which  gives  a  rubbing  action  on  the  clothes  on  the 
downward  stroke  and  also  serves  to  strengthen  the  cup. 
The  castings  which  support  the  cup  are  also  galvanized 
and  attached  by  copper  rivets.  The  driving  mechanism  which 
is  mounted  on  the  lid  of  the  tub  causes  the  vacuum  cup 
to  oscillate  as  it  moves  up  and  down,  thus  changing  the 
position  of  the  clothes  with  exact  stroke.  The  mechanism 
is  so  controlled  that  lifting  the  lid  automatically  shuts  off 
the  washer.  The  wringer  is  so  arranged  that  the  wringing 
and  washing  operations  can  he  carried  on  at  the  same  time, 
or  separately.  It  is  reversible  and  provided  with  a  quick  re- 
leasing device  so  that  in  case  any  of  the  clothmg  should  be- 
come wrapped  about  the  rolls,  the  clothes  can  be  removed 
withput  tearing  by  pressing  the  releasing  lever.  The  wringer 
can  also  be  swung  as  many  different  positions  as  may  be 
desired  to  wring  tlie  clothes  from  one  tub  to  another.  The 


both  the  washer  and  the  wringer;  thus  the  one  lever  gives 
complete  control  over  the  machine.  The  washer  is  belt 
driven  by  a  special  splash-proof  motor  made  by  the  Robbins 
&  Myers  Company. 


To  Catch  Falling  Plaster 

One  of  the  most  irritating  things  with  which  the  house- 
wife has  to  contend,  when  her  house  is  being  wired,  is  tiie 
shower  of  plaster  which  invariably  falls  on  her  delicate  par- 
lor and  bedroom  rugs  from  the  drilling  of  ceiling  outlets. 
Many  funnel  and  basket  schemes  have  been  used  to  catch  this 
sand  and  lime,  but  I  believe  the  following  is  the  simplest: 
Procure  a  six-inch  funnel  and  slide  it  over  the  bit  far  enough 


down  so  that  the  operator  can  see  to  centre  the  drill.  Then, 
by  use  of  a  screw-driver,  jam  a  small  piece  of  cloth,  wliich 
may  be  kept  for  this  purpose,  down  between  the  neck  of  tlie 
funnel  and  the  bit  shank.  This  funnel  can  be  easily  applied 
and  as  easily  removed.  It  only  requires  a  few  seconds  extra 
to  make  use  of  this  arrangement,  and  results  in  "keeping  the 
housewife  smiling,"  which  is  the  desire  of  every  wiring  con- 
tractor.— L.  E.  Baldwin,  in  Electrical  Review. 


The  Robbins  &  Myers  Company  recently  took  a  vote  of 
their  employees  on  the  question  of  whether  they  would  hold 
their  annual  picnic  and  parade,  or  forego  the  pleasure  and 
authorize  the  company  to  spend  the  equivalent  amount  of 
money  in  Red  Cross  work.  The  vote  was  overwhelmingly 
in  favor  of  the  latter  alternative.  In  making  the  appeal,  it 
was  pointed  out  that  the  amount  of  money  spent  on  this 
jncnic  would  purchase  .'iOO  liarrels  of  flour. 
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The  Cap-Swivel-Let 

The  Cap-Swivel-Let  is  a  one  piece  swivelling  conduit 
fitting  for  use  on  the  end  of  rigid  conduit.  It  consists  of  a 
bushing  to  which  is  fitted  a  swivelling  porcelain  cap  which 
can  be  furnished  with  two  or  three  holes.  Cap-Swivel-Lets 
have  no  loose  parts,  no  screws  to  lose,  and  are  practically 
unbreakable.  The  porcelain  cap  is  highly  glazed  and  the 
holes  are  accurate  and  smooth.^  The  Type  "A"  consists 
of  a  simple  bushing  with  cap  while  the  types  "AG"  and 


"AS"  have  lugs  attached  to  bushing  for  grounding  pur- 
poses. The  standard  finish  of  the  Type  A  is  sherardized  but 
electro-copper  plate  can  be  supplied  at  a  slight  increase  in 
cost.  Standard  finish  of  Types  "AG"  and  "AB"  is  electro- 
copper  plate.  This  device  is  approved  by  the  underwriters  for 
meter  loops,  motor  installations,  back  of  switchboards  and 
all  kinds  of  combination  work.  Northern  Electric  Company, 
Limited,  are  exclusive  Canadian  distributors. 


.Trade  Publications 

Steam  Turbines — Catalogue  No.  43201,  by  the  Canadian 
General  Electric  Company,  illustrating  and  describing  Curtis 
steam  turbines  of  100  to  3500  kw.  capacity. 

Steel' Hardening — Booklet  distributed  by  the  Stroh  Stcel- 
Hardejiing  Process  Company,  Pittsl^urg,  illustrating  and  de- 
scribing the  company's  method  of  producing  wear-resisting 
steel  castings. 

Conduit  Fittings — Bulletin  No.  400  on  Fixture  Studs  and 
Bulletin  No.  201  on  Armored  Conductors  and  Fittings,  by 
the  National  Metal  Molding  Company;  bound  in  corres- 
pondence folder  form.  . 

Air  Compressors — Form  K-300-A.  by  the  Canadian  In- 
gersoll-Rand  Company,  illustrating  a  line  of  power  driven, 
single  stage,  straight  line  air  compressors  manufactured  by 
the  Canadian-Ingersoll  Rand  Company,  I^imited,  of  Montreal. 
These  machines  are  designed  for  motor  or  belt  drive  and  are 
furnished  with  a  special  short  belt  drive  where  floor  space  is 
a  consideration.  They  are  intended  for  use  in  industrial  and 
mining  plants  where  units  of  950  cu.  ft.  displacement  and 
under  per  minute  are  required.  Eighteen  sizes  are  built 
giving  a  wide  range  of  choice.  "Circo"  leaf  inlet  and  outlet 
valves  and  the  dust-proof,  self-oiling  and  self-contained  con- 
struction of  this  type  of  compressor  are  fully  descrilied. 


Personals 

Mr.  S.  L.  Nicholson,  former  sales ' manager  of  the  West- 
inghouse  Electric  and  Manufacturing  Company,  has  been  pro- 
moted to  the  position  of  assistant  to  vice-president. 

Mr.  J.  W.  Calder,  the  city  engineer  and  electrical  super- 
uitendent  of  Swift  Currerit,  Sask.,  has  been  elected  associate 
member  of  the  Canadian  Society  of  Civil  Engineers. 

Mr.  J.  H.  Thompson,  of  Ottawa,  has  been  elected  an 
associate  member  of  the  Canadian  Society  of  Civil  Engineers. 
He  is  an  electrical  engineer  specializing  in  wireless  work,  and 
is  on  the  staf?  of  the  Radiotelegraph  Branch,  Department  of 
Naval  Service,  Canada. 

Mr.  George  E.  Templeman  has  1  )cen  appointed  chief  en- 
gineer of  the  Montreal  Electrical  Commission,  in  succession 


to  Mr.  R.  H.  Balfour,  now  sales  manager  of  the  Eugene  F. 
Phillips  Electrical  Works,  Ltd.,  Montreal.  Mr.  Templeman 
has  been  for  some  months  on  the  staff  of  the  Electrical  Com- 
mission, in  charge  of  the  outdoor  work. 

Mr.  A.  C.  Crepeau,  Sherbrooke,  has  been  transferred  from 
the  junior  class  to  that  of  associate  member  of  the  Canadian 
Society  of  Civil  Engineers.  Since  1913  he  has  been  in  charge 
of  work  in  connection  with  the  development  of  Two  Miles 
Falls,  Weedbn,  P.Q.,  for  the  Two  Miles  Falls  Water  Power 
Company. 

Mr.  Boris  Bakhmeteff,  the  Russian  Ambassador  on  a 
special  mission  to  the  United  States,  has  been  elected  a 
member  of  the  Canadian  Society  of  Civil  Engineers.  He  has 
had  a  considerable  experience  in  railway  and  hydro-electric 
work.  Born  at  Tiflis  in  1880,  he  was  educated  at  the  Insti- 
tute of  Engineers  of  Ways  of  Communications,  Petrograd. 
After  doing  work  on  the  Transcaucasian  Railway  and  Simp- 
Ion  Ttmnel,  he  was  appointed  resident  engineer  of  the  power 
development  at  Pockamox.  He  was  also  engaged  in  the 
New  York  Canal  Barge  office,  and  with  Mr.  John  Bogart, 
consulting  engineer,  New  York,  From  1907  to  1914  Mr. 
Bakhmeteff  was  in  charge  of  the  design  and  general  super- 
vision of  construction  of  several  power  development  plants, 
and  since  1913  has  been  Professor  of  Hydraulics  and  Hyd- 
raulical  Engineering,  Polytechnical  Institute  to  Emperior 
Peter  the  Great,  Petrograd.  In  1913  he  was  appointed  chair- 
man of  the  Board  of  Engineering  Investigation,  Department 
of  Land  Improvement  Ministry  of  Agriculture,  and  vice- 
president  Department  of  Land  Amelioration,  Imperial  Tech- 
nical Society.  He  recently  visited  Canada  in  connection  with 
hydro-electric  propositions. 

Lieut.  Gordon  C.  Patterson,  who  went  overseas  with  the 
University  Company  of  the  Princess  .Patricias  in  August, 
1915,  was  in  the  famous  Vimy  Ridge  victory,  where  our 
Canadian  boys  showed  such  conspicuous  ability  and  "pep." 
On  this  occasion  Lieut.  Patterson's  gallant  work>  won  for 
him  the  Military  Cross.    He  was  decorated  and  congratulated 


Lieut.  Gordon  C.  Patterson,  M.C. 


by  the  King,  in  person,  at  Buckingham  Palace  on  June  6, 
on  the  occasion  of  a  short  leave  of  absence  from  the  trenches. 
Lieut.  Patterson  enlisted  as  a  private  as  being  the  shortest 
route  to  active  service,  but  was  some  time  ago  granted  his 
commission.  He  is  the  son  of  Mr.  W.  L.  Patterson,  presi- 
dent and  ftn-merly  general  manager  of  the  Central  I'.lcctric 
Supply  Company,  Toronto.  Lieut.  Patterson  graduatetl  from 
the  University  of  Toronto  in  1913. 
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Current  News  and  Notes 


Beaverton,  Ont.  - 

The  1/0  aluminium  wire  on  the  Wasdcll's  system  has 
been  replaced  by  5/10  and  34  inch  seven-strand  steel.  The 
Hydro-electric  Power  Commission  report  that  the  steel  wire 
is  giving  good  satisfaction  and  that  tests  will  be  made  on 
this  line  in  the  near  future  to  determine  the  characteristics 
of  this  class  of  wire  for  transmission  purposes. 

Blenheim,  Ont. 

Extensive  reconstruction  work  is  being  arranged  for  the 
Blenheim,  Ont.,  exchange  of  the  Bell  Telephone  Company. 

Cobalt,  Ont. 

The  Nipissing  Central  railway  buildings,  destroyed  by 
fire  last  March,  will  be  rebuilt  this  summer.    The  fire  only 
affected  the  car  barn  and  office  buildings. 
Gravenhurst,  Ont. 

The  town  of  Gravenhurst,  Ont.,  is  at  present  negotiating 
with  the  Potash  Company.  Limited,  for  the  supply  of  from 
300  to  500  h.p.  The  company  propose  installing  electric  fur- 
naces for  the  treatment  of  ore  at  this  point. 

Kingston,  Ont. 

The  construction,  by  the  Hydro-electric  Power  Com- 
mission, of  the  transmission  line  between  Napanee  and 
Kingston  for  supplying  power  to  the  latter  city  is  progress- 
ing satisfactorily.  The  poles  are  all  in  place  and  insulators 
and  wires  are  being  installed  at  the  present  time.  The  Com- 
mission is  now  working  on  the  design  of  the  sub-station 
at  Kingstcjn,  and  -k  is  expected  that  the  transformers  will 
be  on  the  ground  by  August  15.  One  of  the  largest  custo- 
mers will  be  the  Dominion  Textile  Company,  which  is  ex- 
pected to  require  approximately  COO  h.p.  The  municipality 
has  also  submitted  a  figure  for  supplying  750  h.p.  to  the 
Kingston  Locomotive  Works.  Mr.  R.  S.  Kelsch  is  acting 
for  the  latter  company  and  will  prepare  a  report. 
Lauzon,  Que. 

A  transmission  line  will  be  constructed  by  the  govern- 
ment l)etween  the  old  and  new  dry  docks  at  Lauzon,  Que. 
London,  Ont. 

The  London  Street  Railway  Company  have  placed  an 
order  for  five  single  truck,  single  end  p.a.y.e.  Cars  for  De- 
cember delivery.    The  cars  are  being  manufactured  in  the 
United  States. 
Merrickville,  Ont. 

The   Hydro-electric  Power  Commission  of  Ontario  are 
negotiating  for  the  purchase  of  a  quantity  of  ])ower  from  the 
Rideau  Power  Comi)any,  Merrickville,.  to  supply  a  portion  of 
the  load  of  Smiths  Falls  and  vicinity. 
Moncton,  N.B. 

The  Moncton  Tramways,  liltctricily  and  (las  Comi)any 
have  comijleted  tlieir  new  machine  shop.    All  the  machinery 
is  electrically  driven. 
Montreal,  Que. 

The  .Shawinigan  Water  &  Power  Company  has  just  closed 
an  important  contract  with  the  Canadian  .\loxite  Company, 
which  is  a  subsidiary  of  the  Carborundum  (  dmpany  of  Niag- 
ara Falls,  N.Y.  This  company  has  started  to  construct  a 
large  works  at  .Shawinigan  Falls  for  the  manufacture  of 
carborundum  and  other  abrasives.  This  will  l)e  an  important 
addition  to  the  town  of  .Shawinigan  Falls,  employing  a  large 
number  of  men  and  involving  a  large  anu)Ui)t  of  construc- 
tion.    l"he  establishment  of  this  new  works  at  .Shawinigan 


further  illustrates  the  fact  that  Shawinigan  Falls  has  become 
the  centre  of  electro-chemical  industries  for  the  Dominion  of 
Canada.  The  ultimate  amount  of  power  involved  is  about 
30,000  h.p. 

Morrisburg,  Ont. 

The  advisability  of  replacing  the  3/0  aluminium  trans- 
mission line  between  Morrisburg  and  Winchester  with  5/16 
seven-strand  steel  is  being  considered  by  the  Hydro-electric 
Power  Commission  of  Ontario. 
Ottawa,  Ont. 

The  waterworks  department  of  the  city  of  Ottawa  are 
negotiating  with  the  Hydro-electric  Power  Commission  for 
•the  purchase  of  2,600  h.p.  for  pumping  purposes. 
Perth,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario  are 
making  a  valuation  and  report  on  the  waterworks  and  electric 
light  systems  of  the  town  of  Perth.    These  are  at  present 
owned  by  the  Canadian  Electric  and  Power  Company. 
Renfrew,  Ont. 

The  engineers  of  the  Hydro-electric  Power  Commission 
of  Ontario  are  preparing  a  report  on  the  Renfrew  Power 
Company's  plant,  which  the  municipality  has  decided  to 
purchase. 

Shawinigan  Falls,  Que. 

.The    Electric    Products,    Light    and    Power  Company, 
Shawinigan  Falls,  Que.,  are  proceeding  with  extensive  addi- 
tions to  their  plant. 
Smiths  Falls,  Ont. 

Valuations  of  the  plants  of  the  Citizens'  Electric  Com- 
pany and  the  Smiths  Falls  Electric  Power  Company,  both 
located  at  Smiths  Falls,  are  being  made  at  the  present  time 
by  the  Ontario  Hydro-electric  Commission,  with  a  view  to 
purchase. 
Verdun,  P.  Q. 

The  contract  for  the  City  of  Verdun  underground  conduit 
work,  described  in  our  last  issue,  has  been  awarded  to'  the  M. 
J.  Stack  Paving  and  Contracting  Company,  Ltd.,  Montreal. 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash' Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO.  ONT. 


ELECTRIC  ROW  BOAT  MOTOR 

Make  your  Row  Boat 
an    Electric  Lauiicli. 
Buy  a  Jewel  De- 
tachable Row 
Boat  Motor  run 
by  electricity. 
Attaches  to  any 
Row    Boat  and 
runs  on  two  six  volt 
Batteries. 

Agents   wanted.   Write   for  prices 


JEWEL  ELECTRIC 
112  N   Fifth  Ave., 


COMPANY, 
Chicago 
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Toronto  Hydro  Electric 

orders  another  eight  miles  of 


PHILLIPS  CABLE 

Here  is  strong  endorsement  of  the  quality  and  serviceability  of  Phillips 
heavy  duty  cable.  The  Toronto  Hydro  Electric  System  recently  sent  us 
a  repeat  order  for  the  supply  and  installation  of  8  miles  of  250,000  CM., 
3-core,  13,200  v.  cable,  illustrated  above.  After  installing  miles  of  our  pro- 
duct and  giving  it  a  most  thorough  testing  in  actual  use,  this  re-order  is 
conclusive  evidence  of  the  opinion  of  "T.H.E."  experts.  Phillips  Cable  will 
,  give  you  the  best  of  service  for  power,  telephone,  lighting,  railway  or  special 
use. 

Write  us  for  further  details. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:  Toronto  Winnipeg  Regina  Calgary  Vancouver 


Phillips  Factory 
at  Montreal 
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Judicial  Sale  by  Tender 

of  the  Assets  of 

Kirkf  ieid  Portland  Cement 
Company,  Limited 


in  the  Supreme  Court  of 
Ontario 

Shortreed  vs.  Kirkfield  Portland  Cement 
Company,  Limited 


Pursuant  to  the  judgment  made  in  tliis  action 
anil  witli  the  approval  of  J.  A.  C.  Cameron,  Es- 
iiuire,  Official  Referee,  tenders  will  be  received 
uji  to  twelve  o'clock  noon  of  Thtirsday,  26th 
July,  1917,  addressed  to  J.  A.  C.  Cameron,  Official 
Referee,  at  tlie  ofifice  of  G.  T.  Clarkson,  Receiver, 
15  Wellington  .Street  West,  Toronto,  and  marked 
"Tenders  re  KiiktW-ld  Portland  Cement  Company, 
I^imited,"  for  the  purchase  of  the  following  assets 
of  Kirkfield  Portland  Cement  Company,  Limited, 
namely  : —  "~ 

Real  Estate,  being  in  the  Townships  of  Bexley, 
Laxton  and  Somerville,  Victoria  County,  Ont. 

Parcel  1 — Real  Estate  and  Cement  Plant. 
A.    Mill  site,  about  12'/  acres. 
1).    Ranch,  about  98  acres. 
C.    Dry   marl  bed,  about  5f»  acres. 
1).    Land  opposite   mill  site,   about  7  acres. 

E.  Marl  bed  under  Raven  l^ake,  aljout  :i.~)4 
acres;  together  with  the  buiklings,  erections,  plant 
and  machinery  situate  on  Parcel  A.  Full  descrip- 
tions of  the  several  parcels  are  to  be  seen  in  the 
office  of  tlie  Receiver,  G.  T.  Clarkson,  15  Wel- 
lington  Street   West,  Toronto. 

Parcel  2 — Water  Power  and  Power  Plant  and 
Transmission  Lines. 

A.    J.ot  A,  Concession   I!,  Somerville. 

Lot    1!,  Concession  A,  Someiville. 

Lot  9,  Concession  11,  Laxton,  excepting  1  acre 
heretofore  sold  by  A.  Ilasliiigs,  containing  about 
14K  acres  and  subject  to  tlic  reservations,  as  to 
Government  rights  set  out  in  tlie  mortgage  of  .",(lth 
December,  1910,  made  Ijy  Kirkfield  J'ortlaiHl  Ce- 
ment Coniii.-iiiy,  Limited,  to  National  'i  iusl  (  (ini 
pany.  Limited,  in  the  pleailings  mentioned,  to- 
gether with  buildings  and  machinery  comprising 
jiower  plant;   also  transnussion  lines. 

I?.  Lot  1),  Concession  A,  Somerville,  and  part 
of  T^ots  0  and  7  in  Concession  11,  I-axton,  con- 
taining about  14:5  acres,  subject  to  said  reserva- 
tions as  to  Government  rights.  Tt  is  estimated 
tliat  on  this  property  an  additional  ."500  H.P.  could 
be  developed. 

Parcel  3 — Stores,  Supplies,  etc.,  as  per  in- 
ventory, which  may  be  seen  at  tlie  Receiver's 
office. 

Parcel  4 — Office  Furniture,  as  per  inventory, 
which  may  be  seen  at  the  Receiver's  office. 

Tenders  will  be  received  for  the  purchase  from 
the  Receiver  of  the  whole  of  above  described  pro- 
perty en  bloc,  or  in  the  alternative  for  the  pur- 
chase of  Parcel  2,  known  as  the  Water  Power 
and  Power  Plant,  etc.,  and  for  the  separate  pur- 
chase of  the  said  Parcels  1,  and  4,  with  the 
Ivjiiidings,  i>lant  and  machinery  tliercon,  together 
with    equipment   and  supjilies. 

Intending  tendereis  may  ohtain  iiarliculars  of 
the  terms  and  conditions  upon  application  to  tlic 


Receiver,  G.  T.  Clarkson,  15  Wellington  Street 
West,  Toronto. 

Tenders  will  be  opened  by  the  Official  Referee, 
or  the  Receiver  at  the  Receiver's  office,  15  Wel- 
lington Street  West,  Toronto,  on  Friday,  the  27th 
clay  of  July,  at  eleven  o'clock  in  tlie  forenoon, 
when  all   tenderers  are  retiuested  to  be  present. 

The  liighest  or  any  tender  not  necessarily  ac- 
cepted. 

A  marked  cheque  for  ten  per  cent,  is  to  ac- 
company each  tender.  Upon  acceptanoe  of  any 
tender  fifteen  per  cent,  of  the  purchase  price,  in 
addition  to  the  marked  cliei|ue  of  ten  i)er  cent, 
accompanying  the  tender,  shall  be  paid  forthwith. 
Twenty-five  per  cent,  in  addition  shall  be  paid 
within  thirty  tlays  thereafter  and  the  balance  up- 
on tlie  completion  of  the  sale. 

In  the  event  of  acceptance  of  a  tender,  the 
l)roperty  shall  be  forthwith  insured  and  the 
premium  paid  by  the  pincha^er,  and  the  pro- 
peity  shall  be  kei^t  in  repair  by  him,  taxes  and 
insinance  to  be  apportioned  as  of  the  date  of 
acceptance. 

The  purchaser  shall  search  tlie  title  at  his  own 
expense,  and  the  vendor  shall  not  be  retjuired 
to  furnish  any  abstracts  or  copies  of  them  or 
to  produce  any  deeds,  fleclarations  or  other  evi- 
dences of  title,  other  than  those  in  liis  possession. 
Tlie  purcliaser  sliall  have  ten  days  in  which  to 
make  any  objections  or  retiuisitions,  and  if  the 
Receiver  shall  from  any  cause  be  unable  or  un- 
willing to  satisfy  them  he  inay,  notwithstanding 
any  intermediate  negotiations,  rescind  the  sale,  in 
which  case  the  purchaser  shall  be  entitled  only 
to  a  return  of  the  deposit  money,  without  in- 
terest, costs  or  compensation. 

fn  case  of  default  by  the  purchaser,  after  no- 
tice, tlie  Receiver  may  declare  the  deposit  for- 
feited. 

In  tlic  event  of  a  sale,  possession  will  be  given 
upon  payment  of  the  saiil  fifty  per  cent,  of  the 
purchase  money. 

'I'lic  oihe'r  conditions  of  sale  will  be  the  stand- 
ing  conditions   of  the  Court. 

l-'ull  particulars  of  tlie  jnoperty,  machinery  and 
all  otlicr  details  can  be  liad  upon  a])plication  to 
G.  T.  Clarkson,  l.^i  Wellington  Street  West,  To- 
ronto, or  to  Messrs.  Ca'isels.  ]!rock,  Kelley  and 
Falconfii  idge,  Venclor's  .Solicitors,  S5  Bay  .Street, 
Toronto,  or  to  Messrs,  Royce,  Henderson  and 
lioyd,  Tuiders  Hank  I'.uilding,  Toronto,  or  to 
]\fi^-.v^  I'lakf.  I. ash,  ,\nglin  and  Casscls,  25 
King  ."-^IrLCl    \\^est,  Toronto. 

June  29,  1917. 

CASSELS,  I'.ROCK,  KELLEY  ANi:) 
F.\LC().\I!R1D(;E, 

N5   Hay   .Street,  Toronto, 
14-14  Vendor's  Solicitors. 


FOR  gALE 
Hydraulic  and  Electric 
Machinery 

One  S.  Moigan  Smith  water  turbine  unit  (19i:{) 
twin  wheels  Iniill  foi  .5n-(i9  ft.  luad,  rating  ],4()<1 
h.p.,  governor  allaclicil;  also  about  lliO  ft.  steel 
penstock,  S  ft.  diani.  r>/\V,  plali-. 

()ne  Can.  Gen.  Elec.  .\.  C.  generator  (dynamo). 
7."iO  k.v.a.  (19l;i)  single  phase;  can  be  easily 
changed  to  2  jihase  or  ;i  phase. 

One  .\.  C.  stationary  transfmincr,  50  k.v.a.; 
Iirimary  voltage,  1,040/2,040;  secondary,  2  taps,  .5f) 
V.  anil  100  v. 

One  1loltzer-(?abot  T).C.  generator,  (i  volts,  250 
amp.,  conT|)letc  with  field  rheostat. 

One  Railroad  Engineer's  transit,  tripod  and  rod 
Makers,  KuelTel       Esser.  costing  .'i;225. 

■Ml  in  the  best  condition.  (juofalions  made 
to  reliable,  bona  fide  enquiries.  Delivery  can 
be  made  in  three  weeks.  l!ox  550,  Elcclrical 
News,  Toronto,  Ont.  14-15 
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POSITIONS  VACANT 


ELECTRICAL  DRAUGHTSMAN  wanted  at 
once  for  Toronto.  Practical  experience  desirable. 
Good  prospects.  Apply,  stating  experience,  age, 
salary,  etc.,  to  Box  001,  Electrical  News,  To- 
ronto, Ont  14-14 


WANTED  YOUNG  ENGINEER  with  draught- 
ing ex)ierience.  Electrical  knowledge  preferred. 
Good  prospects  for  smart  man.  Apply,  stating 
age,  ex))erience  and  salary  expected,  to  A.  H. 
Winter-Joyner  Ltd.,  100  Wellington  St.  West, 
Toronto.  14-14 


FOR  SALE 

MOTORS 
GENERATORS 
TRANSFORMERS 

25  and  60  CYCLE 


If 

You  Have 
Electrical  Equipment 
For  Sale 

Send  Particulars  to 

E.  A.  LOWRY 

209  King  Street 
GUELPH       -       -  ONT 


PETRIE'S  LIST 

of  New  and  Used 


MOTORS 

for    Immediate  Delivery 


Xo.  11.  P. 

Phase 

Cycle 
25 

Volts 

Speed 

Maker 

1  oJ 

.'i 

550 

720 

Lancashire 

1  25 

8 

25 

550 

144f> 

T.  &  M. 

1  15 

25 

550 

1400 

1.  &  M. 

2  15 

3 

25 

550 

720 

Wesfg. 

1  10 

25 

5.50 

1420 

Wesling. 

1  7y 

i  3 

60 

220 

1710 

Fisher 

1  7'/ 

3 

GO 

5.50 

1700 

1  -ancashirc 

1  7'/ 

3 

25 

.550 

'50 

Pickaul 

1  5 

3 

25 

550 

1440 

Chapman 

1  5 

3 

60 

200 

.■^■50 

Westing. 

1  1 

1 

25 

220 

1-150 

Excelsior 

1  k 

1 

25 

110 

14.50 

Fisher 

5-500  c.p. 

Incandescent  lamp 

s  with 

sockets  and 

globes. 

Write  Us  for  Prices 


H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont^ 
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Friends  of  the  Electrician 

''ANTI-SULPHURIC  ENAMEL 

The  only  if  liable  protection  against  the  action  of  acul  an<l 
chemical  fmnes. 

''FERRODOR'' 

Riistiirouf  claslic  paint.  Suiierioi  to  (■,i-ai>!.!te  ov  Red  Leatl.  De- 
fies all  climatic  conditions. 


DRIOROU' 

oil-proof  Knamel.  ITrie-S  quickly  over  greasy  and  oily  surfaces. 
Xot  alftcled  by  luliricatin,s;  or  transformer  oils. 

''ARMOUR'' 

Fire-resisting  paint,  or  colorless  solution. 

"ARMACELV 

Possesses  the  highest  insulating  qualities  of  any  varnish  on  the 
market. 

"OHMALINE'' 

lilack,  quick  air-drying  insulating  composition.  Also  supplied 
for  stoving,  and  as  a  solid  insulating  comijound. 

"SHAYDOLITE'' 

for  colorin.g  electric  lamps.  Used  in  the  Royal  Navy.  Weather- 
proof.    Dries  rapidly. 

"ARMABRON'' 

Bitumen  protective  iiaint,  elastic,  acid-resisting,  weatherproof. 

Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  II.  M.  Imperial  and  Overseas  Governments) 
STOCKED  UV 

SPIELMANN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 


-J^)    Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  lewest  parts — 
'our  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^fl!.  Pittsburgh,  Pa. 


^^^^^^^^^■■^    PATENTS  ALUIWEO 
^^^^^^^^^^~f            AND  PENDING 

Urn.  ■■..»(.■■  1  ■ 

ELECTRICAL 
SPECIALTIES 


"Bulldog"  Portable  Lamp  Guards  are  a 
profitable  specialty  to  handle  in  any  sea- 
son. They  are  selling  by  thousands  all 
over  America. 

"BULLDOG" PORTABLE 
LAMP  GUARDS 

They  are  light  and  strong  and  form  an 
absolute  protection  to  the  light  bulb.  In 
addition  they  make  an  ideal  portable  lamp 
for  garages,  hotels,  shops,  halls  and  every 
building  using  this  type  of  lamp.  Send 
for  our  illustrated  catalogue  and  prices 
to  dealers. 

McGill  Manufacturing  Co. 

VALPARAISO,  INDIANA 


EVEREADY 


Mazda 


m  AUTO  LAMPS 


Sell  Themselves 

There  is  big  money  in  the  Auto 
Lamp  game  for  you. 

GET  IN  RIGHT 

by  stocking  up  on  EVEREADY 
AUTO  LAMPS. 

These  goods  do  not  deteriorate 
therefore  it  is  a  clean  cut  profitable 
business. 

Write  for  prices  and  particulars  re- 
garding our  Display  Cabinet  and  out- 
door sign. 

They  are  business  getters. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,     Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


Hedmanol 

^^^^^^  '  The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"Tiie  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint ! 

DOSSERT  &  CO., 


242  West  4l8t  St., 
NEW  YORK 


H.  B.  LOGAN,  President 
IRVING  SMITH.  Canadian  Rep..  Unity  Bldg.,  MONTREAL 


Technical  Bulletin 


No.  30 


Technical  Bulletin 


No.  31 


A  complete  treatise  on  high  tension  outdoor 
SUBSTATIONS  —  SWITCHES  —  ARRESTERS  —  FUSES 
OUTDOOR    AND    INDOOR    BUSBAR  SUPPORTS 
liulletins  of  vital  interest  to  every  electrical  engineer 
Oscillogram  short  circuit  records  and  data 
Sphere  gap  and  needle  gap  settings 
Ring,  radial  and  double  feeder  diagrams 
HAVE   YOU   RECEIVED   YOUR  COPIES? 
IF  NOT,  WRITE  US  TODAY. 

Moloney  Electric  Co.  of  Canada,  Limited 

Halifax,      Montreal,      Toronto,      Winnipeg,  Vancouver 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 

Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 


The   Jordan   Commutator   Truing  Device 


Operate.s  without  removing 
atmatuie.  No  shut  down  of 
motor  Of  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  caus- 
ing short  circuits. 

No  portable  slide-rest  with  the 
danger  of  the  tool  digging  into 
the  commutator  and  numerous 
other  chances  of  damage  to  the 
commutator  or  armature  which 
are  all  overcome  with  this  ina- 
chine. 


Tin  J  DtVICl  ATTACHtO  10 
15  HP,  CROCKtR  WHttUR  MOTOR 
BACK  V1E.W  OF  TRUING  OtVICE  ; 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Represented  by :  ifrank  E.  Filer.  Winnipeg,  Can. 

Torsnto  Repreientative : 
Canada  Sales  Company ,  165  Church  Street,  Toronto,  Canada 


The  Jordan  Tapon   for   Moulding  Work 

A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work. 

It  is  not  necessary  to  have 
the  ends  of  the  capping 
straight  as  the  cover  of 
the  -  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Jordan  Tapons  may  be  secured  from  your  nearest  Electrical 
Supply  House. 
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DEVOE 

Switches,  Switchboards, 
Panels  and  Steel  Boxes 

MADE-IN'CANADA 


MONTREAL 


Knockouts  are  eas- 
ily removed  —  no 
hammering  the  box 
out  of  shape — and 
painted  with  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing these  boxes 
absolutely  rust 
proof. 

Hundreds  of  Con- 
tractors are  using 
them.  You'll  nev- 
er know  how  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  specialists  in  this  Ime  we  are 
able  to  produce  all  kinds  of  switches  at  reasonable 
prices. 


Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  Devoe  Electric 
Switch  Company 

Office  and  Factory: 

414  Notre  Dame  St.  West 
MONTREAL 


The 

Margin  of 
Certainty 


Model  341  Portable 
A.C.  and  D.C. 
VoJtmeter 


Like  a  factoi  of  safely  is  llic  lilic-ia! 
margin  of  quality  that  is  built  into  all 


Indicating  Instruments 

Eacli  instrument,  in  its  accuracy, ,  its 
overloail  capacity,  etc.,  is  capable  of 
service  far  in  excess  of  any  demands 
that  can  l)e  foreseen  in  tlie  field  for 
which  it  is  designed. 

As  a  result,  the  unfailing  reliability 
of  Weston  Instruments  has  earned  tlie 
imiilicit   conlidence   of  their  users. 

Weston  Electrical  Instrument  Co. 
23  Weston  Ave.,  Newark,  N.J. 

TORONTO— A.  H.  Winter-Joyner, 
Ltd.,  100  Wellington  St.  W. 

MONTREAL,  WINNIPEG  and 
VANCOUVER— NorUiern  Electric 
Company,  Lirpited. 


Weston  Models  include  com- 
plete groups  for  Portable  and 
for  Switchboard  Service  on  A. 
C.  and  on  D.  C.  circuits,  to- 
gether with  many  instruments 
designed  for  special  purposes. 
Write  for  particulars  regarding 
any  need. 


Portable  Welder 

The  Portable  Welder  is  a  new  device  for  in- 
stalling the  time  tested 

ERICO  WELDED  BONDS 

It  can  be  easily  lifted  from  the  track  by  two 
men.  There  are  no  rotating  parts  and  no  flame 
or  arc  strikes  bond  or  rail. 

Write  for  particulars 

The  Electric  Railway  Improvement 

Company 

CLEVELAND 
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THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 


Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $60.25  net, 
f.o.b.   Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA 


Pole  Line  Hardware 

Electric  Railway 

Materials 


Our  -New  Catalogue  is 
being  distributed. 

Have  you  received  your 
copy  ? 

Acme  Stamping  &  Tool  Works, 

Limited 

Hamilton,  Ontario 

Affiliated  with     HUBBARD  &  CO.     Pittsburg,  Pa. 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nalcusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our   nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Sale*  Office-72  W.  Adams  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


V!\  t 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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MICA 


KENT  BROTHERS 

King^ston,  Ont,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica. 
Thumb   Trimmed,    Cut    to  Size, 
Splittings,   Discs,  Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
re'qulremvnts. 


Transformers 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
neers, we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


WHEN  you  buy 
STANDARD 
Wires  and 
Cables  you  get  sup- 
erior quality  at  a  fair 
price  and  the  benefit 
of  over  .jo  years'  ex- 
perience in  the  man- 
ufacture and  instal- 
lation of  such  pro- 
ducts. 


Standard  Underground  Cable  Co.  of  Canada 

Hamilton,  Ontario  Limited 


Montreal  Hamilton 


Winnipeg:  Seattle 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette' 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package      -      Quantity  250 

ASK   YOUR   JOBBER,   OR    WRITE  US 

The  Duncan  Electrical  Co.  y  Limited 

1665  St.  James  St.     -     MONTREAL,  QUE. 


John  Starr  Son  &  Company^  Limited 

158  Granville  St.  HALIFAX,  N.S. 

LARGEST  WHOLESALE  DEALERS  IN 

Electrical  Supplies 


LARGE 


in  Maritime  Provinces 

STOCKS     CARRIED     FOR     PROMPT  SHIPMENTS 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

Tlie  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  General  Electric  Company 
Canadian  Westingliouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Copipany  of'  Canada 


CARBONS 

Canadian    Westingliouse  Company 

CAR  EQUIPMENT 

t)liio   Brass  Company 


CRUDE  OIL  ENGINES 

Boving  Hydraulic  &  Engineering  Company 

CURRENT  CONTROLLERS 

Soutli  Bend  Current  Control  Company 


ALUMINUM 

British   Aluminium  Comi)any 
Nort'iern   Alumiiiuni  Company 
Spielmann  Agencies,  Registered 


AMMETERS  &  VOLTMETERS 

Canadian  Westingliouse  Company 

Ferranti  Electrical  Company  of  Canada 

Toyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company 

Wagner  Electric   Mfg.   Company  of  Canada 

Weston  Electrical   Instrument  Company 


ATTACHMENT  PLUGS 

Benjamin  Electric   Manufacturing  Companny 
Canadian    Westingliouse  Company 
Duncan  Electrical  Company 
Hubhell   Company.  Harvey 
National   Metal   Molding  Company 

AUTO  STARTERS 

Adams- Bagnall    Electric  Company 


BATTERIES 

Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton   &  Toronto  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


BLOCKS 

Jordan  Bros.  Inc. 


BOLTS 

McGill    Manufacturing  Company 

BONDS  (Rail) 
Electric   Railway  Improvement  Comiiany 
Ohio  Brass  Company 

BOXES 

Canadian    Westingliouse  Company 
Chicago   Fuse    Manufacturing'  Company 
G.  &  W.  Electric  Specialty  Company 
National  Metal  Molding  Company 
Pringle,  R.   E.  T. 

Standard  Underground  Cable  Co.  of  Canada 


BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited 
Toyner,  Limited,  A.   H.  Winter 
Pringle,  R.  E.  T.,  Ltd. 


BRAKES 

Sundh  Electric  Company 

BUS  BAR  SUPPORTS 

Joyner,  Limited,  A.  H.  Winter 
Moloney  Electric  Company  of  Canada 

BUSHINGS 

Electrical   Fittings  Company 
National   Metal   Molding  '  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company 

C'anada   Wire  &   Cable  Company 

1).   &   W,    Fuse  Company 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

Standard  Underground  Catile  Co.  of  Canada 

CABLE  ACCESSORIES 

Northern  Electric  Company 

Standard   Underground   Calilc   Co.   of  Canada 


CENTRIFUGAL  PUMPS 

Boving   Hydraulic   61:   Engineering  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian   Crocker-Wheeler  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General   Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company   of  Canada 
Northern    Electric  Companny 
Sundh    Electric  Company 

COILS 

Cleveland  Armature  Works 
D.  &  W.  Fuse  Company 

COMPOUND 

Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSE1RS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

Britifili   Aluminium  Company 
National   Metal    Molding  Company 
Northern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
National   Metal   Molding  Company 
Northern   Electric  Company 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited 

Ferranti  Electrical  Company  of  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Northern  Electric  Company 

CONTROLLERS 

Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Sundh   Electric  Company 

CONNECTORS 

Dossert  &  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National   Electric   Heating  Company 
Northern  Electric  Company 
Spielmann  Agencies,  Registered 

CORDS 

Northern  Electric  Company 

Phillips   Electrical   Works,   Eugene  F. 

CROSS  ARMS 

Northern   Electric  Company 


CUTOUTS 

Benjamin   Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
1).  &  W.   Fuse  Company 
G.  &  W.  Electric  Specialty  Company 

DETECTORS  (Voltage) 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest.   Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson   Glass  Company 

ELECTRIC  RANGES 

National    Electric    Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Compajiy 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Liiuited 
Northern  Electric  Company 

FIXTURES 

Benjamin   Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Coinpany 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT  ^ 

Tubular  Woven  Fabric  Company 

FUSES 

Canadian  General  Electric  Company 
Canadian    Westinghouse    Company  ^^^H 
Chicago  Fuse  Manufacturing  Company 
Daum,  A.  F. 

Detroit  Fuse  &  Manufacturing  Company 
T).   &  W.  Fuse  Company 
Economy  Fuse  &  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 

(Continued  on  page  46) 
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THIS  TRADE  MARK 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Vertical 
Turbines 

shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
They  are  among  the  largest 
water  turbines  installed  in 
Canada  and  are  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 

The  services  of  these  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


1-2      1-3      2-1       5  2-2 

The  PRESTO-CALL  is  a  low  voltage  code  ringing  central  station  for  use 
on  Signal  Systems  of  either  vibrating  or  single  stroke  bells  or  horns. 
Costs  but  one  third  as  much  as  a  high  voltage  system  and  possesses  all 
the  features  of  such  a  system. 

Easy  to  operate. 

Pull  a  lever  to  start  the  call — the  cut-off  is  automatic. 
Made  by  us  in  three  sizes,  5  call,  10  call,  20  call. 

Your  patrons  have  been  waiting  for  a  low  voltage  system  of  this  sort. 


Write  us  for  prices 


Canadian  Independent  Telephone  Co.,  Limited 

263  Adelaide  Street  West,  -  -  TORONTO 

Makers  of  Canada's  Best  Telephones 


Turbines 


Hydraulic 
Governors 


High 

Efficiency 
Pumps 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— CONTINUED 


FUSE  BOXES 

D.  &  \V.   Fuse  Company 
Xortliern  Electric  Company 

GENERATORS 

Canadian   Crockei-Wliceler  Company 
Canadian  ( General   Electric  Company 
Canadian    Westinghonse  Company 
Canadian  \'ickers,  l^imited 
Electrical   Maintenance  &  Repairs  Company 
Ferranti    Electrical    Company    of  Canada 
Lancashire   Dynamo   &   Motor  Company 
Lincoln  Electric  Company  of  Canada 
Thomson   Company,   I^imited,  Fred 
Toronto   &   Hamilton   Electric  Company 

GLASSWARE 

Jefferson   Class  Company 

GUARDS  (Lamp) 

McGill   ALinufacturing  Company 

HANGERS 

Standard   Undeiground   Cable  Co.   of  Canada 

HEATING  DEVICES 

Canadian   Ceneral  Electric  Company 
Canadian   X'ickers,  I^imited 
Canadian    Westinghonse  Company 
Majestic   Electric  Company 
National    Electric    Heating  Company 
Xorthern   Electric  Company 
Spielmaini    .Vgencies,  Registered 

HYDRAULIC  MACHINERY 

Boving   Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

.INSULATING  VARNISHES 

Spielniann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General   Electric  Company 
Canadian    Westinghonse  Company 
Weston   Electrical   Instrument  Company 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATORS 

Canadian  Porcelain  Comijany 
Canadian    Westinghonse  Company 
Illinois    Electric    Porcelain  Company 
Moloney   Electric   Company   of  Canada 
Mica   Comiiany   of  Canada 
Northern  Electric  Company 
Ohio  Brass  Company 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General   Electric  Company 
Canadian    Wcstingliousc  Company 
Majestic   Electric  Comjiany 
National  Electric   Heating  ConTpany 
Xorthern  Electric  Comi)any 

LAMP  BULBS  (Electrical) 
Jclfcrson    Glass  Company 

LAMPS 

Canadian   Oncral  Electric  Company 
Electrical    Maintenance   &   Repairs  Comi)any 
High    Efficiency    Lamjj  Company 
Lincoln  Elect)ic  Company  of  Canada 
Moloney    Electric  Company 
Northern   Electric  Company 
Starr  Son  &  Company,  John 


LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric   Service   Supplies  Company 
Moloney    Electric    Company   of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian    General    Electric  Company 
Cope,  T.  J. 

Northern  Electric  Company 

Ohio   Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 
Sundh   Electric  Company 

MEASURING  INSTRUMENTS 

Leeds   Northrnp  Company 
Northern  Electric  Company 
Thompson- Levering  Company 

METAL  MOLDINGS 

National   Metal   Molding  Company 
Pringle,  K.  E.  T. 

METERS 

Chamberlain  &  Hookham  Mjeter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West   Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Chicago  Mica  Company 
Kent  Brosv 

Mica  Company  of  Canada 

MOTORS 

Canadian   Crocker- Wheeler  Company 

Canadian  General  Electric  Company 

Canadian    Westinghouse  Company 

Canadian  Vickers 

Century  Electric  Company 

Electrical  Maintenance  &  Repairs  Company 

Ferranti  Electrical  Company  of  Canada 

Great   West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Company 

Northern  Electric  Company 

Petrie,   Limited,   H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

Thomson   Company,   Limited,  Fred 

Toronto  &  Hamilton  Electric  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

NICKEL 

International   Nickel  Company 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUT-DOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

ISenjamin    Electric    Manufacturing  Company 
Devoe  Electric  Switch  C'ompany 
Northern   Electric  Company 

PAINTS 

Spielmann  Agencies  Regd, 

PAINTS  &  COMPOUNDS 

G.    &   W.    Electric   Specialty  Company 
McGill   Manufacturing  Company 
Spielmann    Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 


PHOTOMETRICAL  TESTING 

Electric  Testing  Laboratories,  Inc. 


PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  II.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 

Acme  Stamping  &  Tool  Works,  Limited 
Ohio  Brass  Company 

PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company 


PLUGS 

Benjamin   Electric    Manufacturing  Company 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Nortlrern   Electric  Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Illinois   Electric   Porcelain  Company 
Ohio  Brass  Company 

POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,   Limited,  A.   H.  Winter 
Northern  Electric  Company 
Standard  Undergrounnd  Cable  Co  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic   &    Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Sundh  Electric  Company 

REMOTE  CONTROL  SWITCHES 

Electrical  Maintenance  &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 
Electrical  Maintenance  &  Repairs  Company 
Thomson  Company,  Fred 

RHEOSTATS 

Canadian    Westinghouse  Company 
Sundh   Electric  Company 

RODS 

International  Nickel  Company 

ROSETTES 

Benjamin   Electric  Manufacturing  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin    Electric    Manufacturing  Company 
Canadian    General    Electric  Company 
Duncan  Electric  Company 
Monarch  Electric  Company 
National   Metal  rMolding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 

(Continued  on  Page  48) 
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YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 


UNITY  BUILDING 


of  Canada,  Limited 


MONTREAL 
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SOLDERING  FLUXES 

Allen  Company,  L.  I!. 
Houston  &  Company 

SPECIAL   HEATING  APPLIANCES 

Xational  Electric  Heating  Company 

STANDARD  CELLS 

Weston    Electrical    Instrument  Company 

STORAGE  BATTERIES 

Canadian    Ilart    Accumulator  Company 
Northern    Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin   Electric  Manufacturing  Company 
Cafiadian  General   Electric  Comjiany 
Joyner,   l.imited,   A.    11.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Moloney  Electric  Company  of  Canada 
National   Metal   Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 
Sundh   Electric  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical   Company  of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada 

TAPE 

Packard  Electric  Company 
Northern   Electric  Company 


TAPS 


Jordan  Bros,,  Inc. 


TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian   Indejjendent  Telephone  Company 
Xortliern   Electric  C"ompany 

TOASTERS 

National   Electric   Heating  Company 
Northern   Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Thordarson   Electric   Maiuifactiiring  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson  Elfectric  Manufacturing  Company 
Wagner   Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 


TROLLEY  GUARDS 

Ohio  Brass  Company 

TUBING 

Northern  Aluminum  Company 

TURBINES 

Boving  Company  of  Canada 
Smith   Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,    Limited,   G.  M. 
Northern   Electric  Company 

VACUUM  CLEANERS 

Houston  &  Company 
Pringle,  R.   E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 
Smith  Company,  S,  Morgan 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company 

Canada  Wire   &  Cable  Company 

D.  &  W.  Fuse  Company 

International   Nickel  Company 

Northern  Electric  Company 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada 

Starr  Son  &  Company,  John 

WIRING  DEVICES 

Canadian  General  Electric  Company 
Northern  Electric  Company 


Let  Switches  Such  as  This  Pair 
Make  Your  Distant  Control  Troubles 
Memories  Only.  Central  Stations 
are  doing  so  all  over  the  States  by 
means  of 

R.C.O.C.  CONTROL 

At  the  Power  House  of 

Multiple  or  Series  Ornamental  Street  Lighting  Systems, 
Multiple  Decorative,  Alley,  Bridge,  Large  Sign  and  Billboard 
Lights,  and  Series  Loops  of  Midnight  Lights,  also  for  the 
control  of  Pole  Type  Series  Mazda  Regulators,  using  regular 
series  street  circuit  for  the  control  wire. 

There  is  no  scheme  of  outdoor  lighting  control  impossible  for  R.C.O.C.  Control 


A  Pair  of  R.  C.  O.  C.  Switches  in  Madison,  Wis. 


No  Springs,  No  Winding,  Always  on  Time — Not 

a  Time  Switch 
No  Cranky  Clock  Switches  or  Sleepy  Watchmen 
No  Extra  Lamp  Hours  With  R.  C.  O.  C.  Con- 
trol—Why Not  Be  On  Time? 

Not  a  single  R-C-O-C  Switch  has  ever  failed  in  the  forty  odd  instal- 
lations now  in  service.  Otn-  switches  are  sent  out  on  a  liheral 
trial  offer  and  must  make  good  in  service.  That  they  have 
done  so,  is  proved  by  the  many  re-orders  received.  Every  Can- 
adian distributor  of  electrical  current  can  use  with  profit  tliis 
up-to-the-minute  method  of  securing  Outdoor  Lighting  Control. 


Saves  Transformer  Losses — Reduces  Damage  by 
Lightning 

The    Station    Man   Controls— He    Does    It  by 
"Winking"  the  Series  Street  Circuit 


Be  sure  to  learn  about  R-C-O-C  Control.  Especially  valuable  where 
you  have  high  tension  lines  serving  small  towns  for  street  and 
sign  lighting. 

Write  us  at  once.  Ask  our  advice  regarding  the  elimination  of  con- 
trol problems  and  the  details  of  our  Liberal  Free  Trial  Offer. 


South  Bend  Current  Control  Co.,  114-1  le-us  w.  coifax  Ave.,  South  Bend,  Ind.,  U.S.A. 
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Makes 
Stronger 
Splices 


Use  a  flux  that  is  equal  to  "50-50" 
soder  and  pure  copper  wire — the  kind 
that  holds  without  starting  corrosion. 
That's 


4    forms :  Stick, 
paste,  salts  and 
liquid. 


Sample  for  your 
Dealer's  Name. 


—the  quality  flux.  Makes  perfect  m^.-^ 
unions  without   biting  the   metal,  mhi. 

HOUSTON  &  CO.,  Limited 

Cumberland   Block,  WINNIPEG 
28  College  Street,  TORONTO 
1825   Scarth   Street,  REGINA 

"In   Soderman's  game  since  '93" 


FOR  SALE 

The  foHowing  Second  Hand  Motors  IN  GOOD  ORDER 

THREE  PHASE,  60  CYCLE,  220  V01.TS 


No. 
1 
2 
1 
2 
1 
2 
2 


No. 
1 
4 
1 
1 
6 
1 

11 


H.P. 
50 
30 
20 
10 

5 
1 


Speed 
.850 
1120 
1120 
1120 
1800 
1800 
1800 


Make 
Westinghouse 


T.  &  H.  E.  Co. 

Westinghouse 


TWO  PHASE,  60  CYCLE,  220  VOLTS 


H.P. 
50 
30 
30 
20 
20 
15 
10 
10 
10 

^V2 

6 
5 
5 
8 
2 
1 


Speed 
860 
1120 
850 
850 
1120 
1120 
1120 
1800 
1800 
1800 
1800 
1120 
1800 
1800 
1800 
1800 


Make 
Westinghouse 


Can.  Gen.  Elec. 

Toronto  &  Hamilton  Electric 

Westinghouse 


Type 
CCL 


New 
CCL 


Type 
CCL 


Canadian  General  Electric 
Toronto  &  Hamilton  Electric 
Westinghouse 

Canadian  Crocker  Wheeler 
Westinghouse 

1  Auto  Starter — New — C.G.E.,  220  volts,  60  cycle,  3  phase, 


CCL 


CCL 

CCL 
75  h.p. 


TRANSFORMERS 

60  CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 

No.  K.W.  Make 

4  25  Westinghouse 

2  75                     Canadian  Crocker  Wheeler 

2  50  Westinghouse 

2  40  Packard 

2  5  Packard 

2  5  Pittsburgh 

For  Deliveries  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 
501  Merchants  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  thipment*  from  Factory  or  nearest  Warehouse 


NICKEL 


Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80 


/c 


Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.  Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 


We  are  SOLE  PRODUCERS  of 
\jf^       -        iJjis   natural    stronger- than- 
<j  steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufadlured  forms  are  Rods,  Flats,  Casings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern   Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  mitcbdl 
Percival  H.  IDitcbclI 

Consulting  and  Snptrvlilnf 
Cnginctrt 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engfineering. 

Traders  Bank  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bldg.,  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 
CONSULTING  ENfilNEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gat 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 

625    Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Test*.  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 


Telephone  Main  6737 


505  McGill  Bldg. 
Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W.Craig  St..  Montreal 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Reiistered  Attorney 

Expert  in  Patents,  Tride  Marks,  Designs. 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience In  Patents  and  Practical  Engineering 

STAR  BLDG.,  18  King  St.  W..  TORONTO 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  kailroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TOROiSITO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATEN  T  S 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 

Also  at  Montreal,  Ottawa,  Washington,  D.C. 


mjma.  COPYRIGHTS  &_ro|s 


STANLEY  LlGHTFOOl 

RCG'O  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN    BLDG. »  yoNG e"  )  TORON TO, 

NCW  BOOKLET  OF  COMPL6TC  INFORMATION  FRC[ 
MBNTION  TH<«  WAfKm)  M.  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 

Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Toweis  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON.  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  eflfort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  -  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address 
ing  the  company  at  any  of  its  offices.  Cor 
respondence  invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax.  N.S. :  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Q"'- ! 
OtUwa,  Ont.;  Quebec,  Que.;  St.  John.  N.B. ; 
Toronto,  Ont.  ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

Now  the  fact  that  it  is  used  by  the  Hydro-Electric  Commission  is 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.    All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 

The  Electrical  Maintenance  &  Repairs 

Company,  Limited 
Ph»ne       162  Adelaide  Street  West  N.ght. 

Adelaide  T'/^r*  ^XTT^  Beach 

9Q2-903  TORONTO  1723  1930 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama^Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

^'Majestic**  heat  everywhere— the  dining-room,  the  drawing-roonif 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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Self-Starting  Induction  Motors 


95  King  St.  East 

TORONTO 


Continuous  Service.     Single  Phase. 
25  Cycles. 


Speed 

H.P. 

Synch. 

Frame 

Code 

Shipping 

R.  P.  M. 

No. 

Weight 

1/50 

1500 

A-00 

Sar 

25 

1/30 

1500 

A-0 

Sen 

26 

1/15 

1500 

A-1 

Sul 

26 

1/10 

1500 

A-2 

Tic 

38 

1/6 

1500 

A-3 

Tup 

45 

1/3 

1500 

A-4 

Cure 

62 

1/2 

1500 

A-4 

For  220 

volt  add  "LY" 

to  code. 

Prices  for  any  voltage 
upon  request. 


R.  E.  T.  PRINGLE,  LIMITED 


302  Donalda  Block 
WINNIPEG 


3402  Osier  Ave.,  Shaughnessy  Hts. 

VANCOUVER 


809  Unity  BIdg. 
MONTREAL 


Hot  Water  Healers. 
Sizes— 660  Walls  to 
3  K.W. 


A  Circulation  Water  Heater 
that  will  stand  the  test. 

Ranges  for  the  Home,  Hotel, 
Restaurant  or  Institution. 

Hot  Plates  —  Single  and 
Double  Disc. 

Write  us  for  particulars. 

The  National  Electric 
Heating  Co.,  Limited 

TORONTO,  ONT. 


Cabinet  "C6" 


single  Disc  Hot  Plate 


Vol.  XXVI-No.  15 


Toronto,  August  1,  1917 


The 
Design  of 


CROCKER-WHEELER 


Induction  Motors 


includes 


Heavy  Shafts 

Large  Journals 
Ideal  End  Ring  Construction 


High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 
with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER-WHEELER  CO 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


Head  Office  and  Works 
ST.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 
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Northern  Electric  paper 
insulated  lead  covered 
Power  cables  are  de- 
signed, manufactured  and 
tested  to  maintain  the 
highest  possible  factor  of 
safety. 

In  every  phase  of  their 
production,  engineering 
skill  of  the  highest  order 
directs  their  manufacture. 

To  those  interested  Ave 
will  be  glad  to  send  a  list 
of  the  larger  users  of  this 
class  of  cable  who  will 
verify  our  claims  for 
Northern  Electric  Power 
Cables. 

Among  all  rubber  cov- 
ered wire  "Adanac"  en- 
joys the  largest  sale  in 
Canada.  The  carefulness 
and  skill  with  which  this 
wire  is  insulated  secures 
a  degree  of  safety  in  ex- 
cess of  underwriters'  re- 
quirements. 

Enquiries  as  to  specifi- 
cations and  prices  are 
welcomed  at  any  of  our 
branch  houses. 


Armoured  Cables 
xXnnunciator  Wire 
Armature  Wire 
Asbestos   Covered  Wire 
Automobile  Wire 
Bare  Copper  Wire 
Brewery  Cord 
Bridle  Wire 
Brass   Wire  • 
Bell  Cord 
Canvassite  Cord 
Copper  Clad  Wire 
Car  Wire 

Counterweight  Cord 

Cambric   Insulated  Cables 

Deck  Cable 

Drop  Wire 

Electric  Heater  Cord 

Elevator-  Cable 

Fixture  Wire 

Flameproof  Wire  and  Cable 

Lamp  Cord 

Lead  Covered  Cables 

Magnet  Wire 

Marine  Wire 

Motor  Boat  Wire 

Office  Wire 

Packing  house  Cord 

Pothead  Wire 

Paper  Insulated  Power  Cable 

Paper  Insulated  Telephone  Cable 

Portable  Lamp  Cord 

Rubber  Covered  Wire 

Rubber  Covered  Cable 

Show  Window  Cord 

Signal  Wire 

Slow  Burning  Wire 

Slow    Burning  Weatherproof 

Wire 
Switchboard  Cable 
Switchboard  Cords 
Switchboard  Wire 
Telegraph  Cable 
Telephone  Cords 
Theatre  Cable 
Trolley  Wire 

Weatherproof  Copper  Wire 
Weatherproof    Iron  Wire 
Weatherproof  Aluminum  Wire 
Cable  .Splicing  Compound 
Pothead  Compound 
Paper  Tape 
Cable  Terminals 

Etc.,     Etc.,  Etc. 


iiiiii 


PwiRES&CABLI-S^ 


^\    Montreal      Halifax  Toronto 
'^J^      London  Winnipeg  Regina 

Calgary  A^A 
■^^1^^       Vancouver  y^^t 
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North(^rft  Ekctrfc 

TRACTION  SWITCHBOARDS 

Like  the  combination  of  a  safe,  a  Switchboard  is  the  controlling  mechanism  of  the 
power  house.    It  must  work  safely  on  time  and  every  tithe. 

The  above  illustratioi^'''ihows  a  600  volt  railway  switchboard  built  by  us  for  the  Mont- 
real and  Southern  Counties  Railway  and  with  it,  1500  K.W.'s  of  electrical  energy  are  under 
complete  control  and  protected  against  abnormal  conditions  which  arise  in  the  operation 
of  railway  circuits. 

Condit  Oil  Switches  and  Circuit  Breakers  handle  the  Power ;  Weston  Indicating  In- 
struments, Esterline  Graphic  Meters  and  Sangamo  Integrating  Instruments,  provide  sources 
of  accurate  measurement  and  permanent  records  of  how,  when  and  how  much  energy  has 
been  delivered  to  the  system. 

We  make  boards  for  High  and  Low  Tension  service.  Ask  our  nearest  house  for  a 
quotation  on  your  requirements. 

North (^rn  Ekctrtc 

LIMITED 


HALIFAX 

MONTREAL 

OTTAWA 


TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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Many  Conduit  Specifications  Read: 

"SHERAHDUCO!    or  Eqiaal" 
When  these  Specifications  are  Uved  up 
to  '*SHERARDUCT'  is  always  installed. 

National  Melal  Molding  S 

^  Manufacturers  of  C-X 

Electrical  Conduits  &-  Fittings 
11 18  Fulton  Building.  PITTSBURGH. PA. 


ATLANTA      DALLAS  LOS  ANGELES       SALT  LAKE  CITY 

BOSTON         DENVER  NEW  YORK  SAN  FRANCISCO 

CHICAGO  PORTLAND 

BUENOS  AIRES        HAVANA  MANILA 


BUFFALO 
PHILADELPHIA 
ST.  LOUIS 
PARIS 

CANADIAN  DISTRIBUTORS-CANADIAN  GENERAL  ELECTRIC  COMPANY,  LIMITED 


DETROIT 
SEATTLE 


Artistic  Lighting  Units 


Diar.a  portable  lamp  shade. 


We  specialize  in  hand  decorating  In  color 
and  deep  etching  in  white  and  color 
on  a  wide  range  of  shapes  and 
sizes  of  illuminating 
glassware. 

NOTHING  BETTER  ON  THE  MARKET. 


Deep  positive  etching  in  old  ivory  color. 


Jefferson  Class  (5mr4NY  Ipted 

Factory  and  Head  Office:  TORONTO 

MONTREAL— Royal  Tru.t  Bldg.,  L.V.  Webber,  Manager.    WINNlPEG-592  Notre  Dame  Ave,,  A,  E.  Ealinr,  Agent 

VANCOUVER— 606  Wellon  Block,  R.  G.  Moore.  Agent. 


Better  Public  Relations  and  Better  Service 

f  will  be  yours  if  you  install  Faraday  High  Voltage  Car  Signals.    They  offer  a  system  which 

I  unfailingly  conveys  the  passenger's  wish  to  alight  without  embarrassment  or  confusion.  No 

car  is  complete  without 


Faraday  High  Voltage  Car  Signals 


No.  19403  High  Voltage  Buzzer  No.  19405  Push  Button  No.  19402  Resistance  Panel 

They  consist  only  of  a  resistance,  buzzer,  and  push-buttons,  as  illustrated,  and  operate 
directly  off  the  line  voltage.    All  parts  are  failure-proof  and  of  approved  design. 

Railways  the  country  over  are  installing  Faraday  Signals  on  both  old  and  new  cars. 

Your  chance  to  scoire  a  bull's-eye  for  better  public  relations.     Write  for  further  informa- 
tion. 

Electric  Service  Supplies  Co.  Lyman  Tube  &  Supply  Co.,  Ltd. 

Manufacturers  Canadian  Distributors 

PHILADELPHIA    NEW  YORK     CHICAGO  MONTREAL  TORONTO 

17th  and  Cambria  Sts.    50  Church  St.    Monadnock  Bldg.  Lyman  Tube  Building  33  Melinda  St. 
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YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.    Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 
UNITY  BUILDING  -  -  MONTREAL 


Perfect   Pressure  Control 

Can  be  obtained  in  tanks  and  reservoirs  by  starting" 
and  stopping"  the  motor  driven  apparatus  with 

THE  SUNDH  GAUGE 
TYPE  REGULATOR 

The  simplest,  strongest  and  most  satisfactory 
regulator  made.  Operates  on  a  pressure  differ- 
ence of  3  to  5  per  cent,  of  maximum  pressure. 
Wider  range  may  be  obtained  by  screwing  down 
the  left-hand  screw. 

The  construction  consists  of  a  silver-tipped  contact  lever  attached  to  the  tube  and  moving 
between  two  silver  contact  points  on  pressure  fluctuations. 

The  screw  on  the  right  is  used  for  adjusting  to  maximum  pressure  desired,  and  the  lower 
screw  on  left  hand  is  for  adjusting  for  difference  in  pressure. 

Send  for  "Sundh"  catalogue  giving  complete  description  of  controlling  devices  for  A.C.  «&  D.  C. 


Sundh  Electric  Company 


New  York,  U.S.A. 
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Get  this 
card  work- 
ing for  you 


^^•Two-WAY 

PLUG  / 


It  is  a  handsome  card  that  tells  the  story  of  the 
Benjamin  "Two-Way"  Plug. 

Produced  in  seven  colors. 

Stands  245/8  inches  high. 

Side  panels  illustrate  the  uses  of  the  Plug. 

Centre  panel  shows  what  the  "Two-Way"  Plug  is  like. 

Then  there  is  space  for  ten  packages. 

Its  novelty  attracts  the  customer. 

Catches  the  eye  of  everybody. 

It  "SELLS"  Benjamin  "Two-Way"  Plugs. 

Further  Particulars  on  Request 

Benjamin  Electric  Mfg.  Co. 

of  Canada,  Limited 

11-17  Charlotte  St.      -      Toronto,  Ont. 
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National  Electric  Heating  Company. 

National  Metal  Molding  Company  .  4 

Northern  Aluminum  Company   4i 

Northern  Electric  Company   2-3 

Ohio  Brass  Company   

Packard  Electric  Company    \2 

Petrie,  H.  W   40 

Phillips  Electrical  Works,  Eugene  F.  39 

Pratt  &  Whitney    43 

Pringle,  R.  E.  T  

Redmanol  Chemical  Products  Co.  ...  47 

Ridout  &  Maybee    40 

Robertson  Limited,  J.  M   42 

Robbins  &  Myers  Company'   19 

Ross  &  Co.,  R.  A   43 

Sammett,  M.  A   43 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan    11 

South  Bend  Current  Control  Co.  ... 

Spielmann  Agencies  Regd  

Spray  Engineering  Company   30 

Standard  Underground  Cable  Com- 
pany of  Canada   45 

Standard  Wiring  ,  

Starr,  Son  &  Co.,  John   

Sundh  Electric  Company   C 

Steel  Company  of  Canada   15 

Tallman  Brass  and  Metal  Company.  t1 

Thompson,  Clarence    43 

Thompson,  Fred  &  Co   53 

Thompson-Levering  Company   18 

Thordarson  Manufacturing  Company  41 

Toronto  and  Hamilton  Electric  Co  . .  41 
Tubular  Woven  Fabric  Company  .  .  . 

Vickers  Limited  


Wagner  Eleotric  Manufacturing  Ci 
Weston  Electrical  Instrument  Co. 
White  Electrical  Company,  T.  C.  . . 


45 
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Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unify  Bldg.  MONTREAL     3402  O.Ier  Ave..  Shaunessy  Height.,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  line  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  12"  and  16"  sizes,—  every  fan  is 

ready  for  service  with  10  ft.  of  cord  and  attachment  plug. 
The  nevsr  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 
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WIREMOLD 


gjlREMO^i^ 


"The  Molding  Made  Like  A  Conduit" 

Fewer  Fittings 
Less  Trouble  —  Less  Cost 

Wiremold  requires  fewer  fittings— less  than  one-third  the  number 
required  for  other  surface  wiring  materials.  This  not  only  means 
an  economy  in  the  installation  itself,  but  it  means  a  much  smaller 
investment  for  fittings.  Although  few  in  number,  they  cover 
every  requirement  and  are  arranged  for  use  with  standard  fittings 
and  materials. 


Note  How  Easy  It  Is  To  Install 


r 


m 


Figr.  1. 


Figr.  2. 


Fig.  3. 


To  put  up  "Wiremold"  just  shove  a  coupling  into  the  grooves  of  the  capping,  and  screw  it  to  the  wall 
with  a  No.  8  flat  head  wood  screw  as  indicated  in  Fig.  I  above.  Start  the  grooves  in  the  next  length  over 
the  edges  of  the  coupling  as  in  Fig.  2.  And  close  up  as  in  Fig.  3.  Certainly  nothing  could  be  more 
simple.    And  the  beautiful  part  of  this  simplicity  is  that  it  applies  to  all  fittings. 


We  make  a  very  simple  clip  to  support  Wiremold  in  the  middle  of  the  length, 
listed  in  our  pocket  catalogue. 

Do  your  men  know  everything  about  Wiremold? 
Our  Wiremold  Pocket  Catalog  will  not  only  give 
them  the  necessary  information,  but  it  will  help 
them  work  more  economically,  thus  increasing 
your  profit  on  each  job. 


You  will  find  it 


Conduits  Company  Limited.  Toronto 

Sole  Agents  for  Canada 


10 


THE   ELECTRICAL  NEWS 


August  1,  1917 

lllll 


Laundry  Iron 

ONE  large  steam  laundry  company  which 
had  10  in  use  during  the  past  year  recently 
ordered  3  more  because  (as  they  stated) 

''They  are  standing  the 
hardy  continual  useJ^ 

That  \s  the  sort  of  testimony  that  tells  the  tale. 
C.G.E.  Laundry  Irons  have  given  entire  satis- 
faction wherever  tried. 


■ 


\ 


CENTRAL  STATIONS 


will  find  a  profitable  field  by  encouraging  the  sale  of 
C.G.E.  Laundry  Irons  among  private  and  public 
laundries,  public  institutions,  hospitals,  hotels,  etc. 


g  Manufacturers  of  Electrical  Apparatus  and  Supplies  for  railway,  light  and 

I  I     power  purposes 

m  Offices — Toionto,  Halifax,  Moiilreal,  Ottawa,  Cobajt.  South  Porcupine,  London,  Winnipeg,  Calgary,  Nelson,  Edmonton  and  Vancouver 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
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Our  New 

T 

Supplementary 

Catalogue 

i  ■ 

is  ready 

for 

V- 

distribution 

Have  you 

received  your 

copy? 

AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


SMITH 

HYDRAULIC 
TURBINES 


The  accompanying  illustration  shows  one  of  three 
units,  installed  under  280  feet,  and  each  developing  1,750 
h.p.  and  730  r.p.m. 

The  purchasers  of  this  equipment  write  thus: 

"We  believe  that  you  are  aware  that  we  have  made  liere 
a  rather  e.xceptional  record  for  continuity  of  service.  We 
have  had  three  shut-downs,  totalling  11  minutes,  due  to 
trouble  in  the  power  house,  in  six  years.  You  will  be  inter- 
ested to  know  that  two  of  the  detentions  were  due  to  elec- 
trical failures  and  one  to  a  governor  faihu'e;  that  there  never 
has  been  a  detention  due  to  a  wheel  failure." 

If  interested,  write  for  Catalog,  addressing  your  request  to 
Department  "N." 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  VAN  EVERY,  Canadian  Representative 
405  Power  Building  MONTREAL 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.     Prompt  deliveries. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory :  Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  BIdg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Chicago,    Monadnock  Block. 
Pittsburgh.    Park  Building. 
Minneapolis,  Metropolitan  Life  Bld^. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 
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Made  in  Canada 


Meters 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 


General  Sales  Office, 

Traders  Bank  Bldg. 

TORONTO 


N.  W.  Office  and  Warerooms, 
WINNIPEG 


St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 
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Main  Electric  Light 

Gives  the  greatest  available  service  to  the  Farm 
Home. 

Power  for  operating  the  Water  Pump,  Machinery 
of  the  Dairy,  etc.,  can  be  had  by  belt  from  the  engine 
or  by  Electric  Motor. 

The  Electrical  Dealer  is  the  recognized  and  logical 
dealer,  and  is  given  the  preference  in  his  respective 
territory. 

Write  for  Literature,  Discounts  and  our  Agency 
Proposition. 

Main  Electric  Mfg.  Co. 

Pittsburgh,  Pa. 


THE  BRITISH 
ALUMINIUM 
CO.  LIMITED 

PRODUCERS  OF 
ALUMINIUM 
IN  ALL  COMMER- 
GI  A  L  FORMS 

CANADIAN   HEAD  OFFICE: 

60  FRONT  ST.  WEST 
TORONTO,  CANADA 


ForTrue  Economy  in  Price  and  InstaUation 

Use  these  Approved  Fittings 


Type  "FB" 
Electrolet  Conduit  Fittings 


For  Service  Entrances 

Have  reversible  hubs  and  may  be  installed  either  as  Type  "P"  or 
Type  "B"  fi,ttings.  Convenient  to  install,  smaller  than  other  fittings, 
and  make  an  exceptionally  neat  looking  job.  Black  or  galvanized 
finish. 

Write  for  samples  and  prices. 

KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


"STEEL  CITY"  SWITCH  BOXES 


mm.'  ^ 


No.  750  Box 

With  or  without  Loom  Clamps.     Universal  Spacers. 
Write  for  samples  and  Bulletin  No.  32. 

STEEL  CITY  ELECTRIC  COMPANY 


1207-1219  Columbus  Ave.,  PITTSBURGH,  Pa. 


Sales  Agents  for  Canada 


HATHEWAY  &  KNOTT,  Inc 

120  Liberty  Street,  New  York 
New  York  Headquarters  for  the  Canadian  Electrical  Trade 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.     248  pages,  illustrated.     Price  $2.00. 

Alternating  Currents — Examples  for  Students  and  Engineers, 
by  Prof,  F.  E..  Austin.  Second  edition.  Vol.  I.  Published 
in  1910.    223  pages,  illustrated.     Price  $2.40. 

Applied  Electricity  for  Practical  Men,  by  Arthur  J.  Rowland. 
Published  in  191G  by  McGraw-Hill  Book  Company.  375 
pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

Central  Station  Management,  by  H.  C.  Cushing,  Jr.,  and  New- 
ton Harrison.  Published  in  1916  by  D.  Van  Nostrand  Com- 
pany.    397   pages.     Price  $2.00. 

Diesel  Engines  for  Land  and  Marine  Work,  by  A.  P.  Chalkley. 
Published  in  1913  by  D.  Van  Nostrand  Company.  270 
pages,  illustrated.    Price  $3.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric  Cooking,  Heating  and  Cleaning,  by  Maud  Lancaster. 

Published   in   1914  by   D.    Van    Nostrand   Company.  330 

pages,   illustrated.     Price  $1.50. 
"Electrical  Meters,"  by  Cyril  M.  Jansky,  B.S.,  B.A.  Second 

edition  just  published  by  McGraw-Hill  Book  Company.  416 

pages,  illustrated.    Price  $o.0(;. 
Electric   Railway,   by  A.    Morris   Buck,   M.    E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company;     416  pages,  illustrated.     Price  $3.00. 

Electrical  Instruments  in  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company, 
366  pages,  illustrated.     Price  $2.50. 

Electrical  Injuries,  by  C.  A.  LaufTer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.     Price  50  cents. 

'Electrical  Meastuements  in  Practice,"  by  F.  Malcolm  Farmer. 
First  edition.  Just  published  by  McGraw-Hill  Book  Com- 
pany.   359  pages,  illustrated.     Price  $4.00. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  A.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164  pages,  illustrated.     Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus-Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.     235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  bv  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212   pages,   illustrated.     Price  $1.50. 

Engineers'  Manual,  by  Ralph  G.  Hudson.  Just  published  by 
John  Wiley  &  Sons.    315  ^ages,  illustrated.     Price  $2.00. 

Examples  in  Alternating-Currents,  (Vol.  l),  by  F.  E.  Austin, 
B.S.    Publislied  in  1015.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  "Battery  Engineering,"  by  Professor  F.  E,  Austin, 
E.E.    Just  published.    90  pages,  illustrated.     Price  $1.25. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 


Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

"How  to  Make  High-Pressure  Transformers,"  by  Professor  F. 
E.  Austin.  Second  edition,  just  puldished.  4S  ])ages,  illus- 
trated, price  (Sc. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company 
in  1914.     143  pages,  illustrated.     Price  $1.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.    614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1916  by  McGraw-Hill  Book  /Co. 
365  pages,  illustrated.     Price  $3.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.    120  pages.     Price  $1.50. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Book,  by  W.  PI.  Marchant. 
Published  in  1912  by  Whittaker  &  Company.  Illustrated. 
Price  75  cents. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Railway  Maintenance  Engineering,  by  Wm.  H.  Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  0  folding  plates.     Price  .$2.50. 

Standard  Wiring,  1917  Edition,  23  rd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Cushing, 
Jr.  Leather  cover,  pocket  size.  Price  $1.00  postpaid. 
-Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
985  pages,  630  illustrations.     Price  $2.00. 

Telegraphy,  by  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  Electrical  Contractor ;  Principles  of  Cost-Keeping  and  Es- 
timating, by  I>ouis  W.  Moxey,  Tr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  "Mechanical  World"  Electrical  Pocket  Book  for  1917. 
Published  by  Emmott  &  Co.  300  pages,  illustrated.  Price 
40  cents. 

The  Plow  and  Why  of  Electricity,  by  Charles  Tripler  Child. 
Published  in  1005  by  Electric  Review  Publishing  Com- 
pany.    140  pages,  illustrated.     Price  50c. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4.00. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes').  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Tramway  Track  Construction  and  Maintenance,  by  R.  Bicker- 
stafFe  PToIt.  Published  in  1915  bv  The  Tramway  and  Rail- 
way  World.     249  pages,   illustrated.     Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00. 

Treatise,  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.     272  pages.     Price  $1.00. 

"Wiring  for  Light  &  Power,"  a  detailed  and  fully  illustrated 
connnentary  on  the  more  important  portions  of  the  National 
Electrical  Code.  By  Terrell  Croft.  Just  publislied  by  Mc- 
Graw-Hill Hook  Company.    420  pages,  illustrated.    Price  $2. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.     340  pages,  illustrated.     Price  $1.50. 
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Galvanized  Telephone 
and  Telegraph  Wires 

Galvanized  Cross  Arm  Braces 
Galvanized  Guy  Clamps 

Favor  us  with  your  specifications 

Pole  Line  Hardware 

Our  Pole  Line  Hardware  stands  the  test  of  time  and  weather 
even  in  Canada's  varying  climate. 

WIRE  (Copper  or  Galvanized) 
BOLTS — NUTS  -  RIVETS — WASHERS 

SCREWS— POLE  STEPS 
GUY  CLAMPS— CROSS  ARM  BRACES 

THE 

STEEL  COMPANY 

OF 

CANADA 

UNITED 

HAMILTON       -       .  MONTREAL 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 

Porcelain  Insulators 
Power  Line  and  Railway  Hardware 

LET  US  QUOTE  ON  YOUR  REQUIREMENTS 
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G.  M.  Gestf  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


]"/  ^  "^5?^ 

Cv  /As- 


Feri^anti 


-N«/  ^  S 


Moving  Iron  Ammeters 


=5  Switchboard  Type 


Moving  Iron  Ammeters  and  Voltmeters,  for 
A.G.  or  D.G.  use,  Back  connected,  8  inch 
projecting  pattern,  protected  dial.  Delivery 
of  these  reliable  instruments  can  be  had 
from  Toronto  stock  in  varibus  ranges  of 
scales  up  to  600  Amperes,  and  up  to  600 
Volts,  and  are  made  for  use  without  in- 
strument transformers. 


AMPERES 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherbourne  St. 


MONTREAL 

704  Unity  Building 


WINNIPEG 

Farmers'  Advocate  Bldg. 
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THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance* 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  .fOG.UU  net, 
f.o.b.   Philadelphia,  boxed  foi  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Steaton  Ave. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA. 


Pole  Line  Hardware 

Electric  Railway 

Materials 


Our  New  Catalogue  is 
being  distributed. 

Have  you  received  your 
copy  ? 

Acme  Stamping  &  Tool  Works, 

Limited 

Hamilton,  Ontario 

Affiliated  with     HUBBARD  &  CO.     Pittsburg,  Pa. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  Sales  Office— 72  W.  Adam*  St..  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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The  Production  Sheet  Reflects  the 
ReHabiUty  of  Robbins  &  Myers  Motors 

Every  machine  running  at  top  speed — no  delays  or  shut-downs  due  to  faulty  power 
equipment — no  time  lost  by  the  machine  operator  waiting  for  the  mill-wright  or 
electrician;  these  are  the  conditions  which  make  it  possible  to  break  production 
records. 

The  factory  superintendent  whose 
production  records  make  a  hit  with 
the  chief,  realizes  better  than  anyone 
else  the  importance  of  Robbins  & 
Myers  Motor  reliability.  He  considers 
it  well  worth  his  while  to  persuade  the 
buyer  to  give  him  R  &  M  reliability  when- 
ever additional  motors  are  needed. 

Inside  co-operation  such  as  this 
makes  it  easy  for  the  dealer  to  get 
repeat  orders,  and  insures  him  a  per- 
manent, growing  motor  business. 

And  Robbins  &  Myers  advertising 
is  a  big  help  to  the  dealer  in  getting 
the  first  order  for  R  &  M  Motors.  It 
is  making  R  &  M  quality  known  to 
everyone — The  new  motor  user  as  well 
as  the  experienced  buyer. 

Robbins  &  Myers  Motors  are  made  for  operation  on  direct  and  alternating 
current  circuits  in   sizes  ranging  from   1/40  to  30  horse-power. 


Bulletins,  prices  and  dealers'  discounts  furnished  on  request 

The  Robbins  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia     Boston    Cincinnati    Cleveland    Chicago    Buffalo    St.  Louis    San  Francisco 

CANADIAN  DISTRIBUTORS 


The   Century   Electric    Co.  Costello  &  Crowe 

Montreal  Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
St.  John 


La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Great  West  Electric  Co., 
Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 

Rogers  Electric  Co.,  Ltd. 
Toronto 


Uobbins  &  M^ers  Motors 
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''SPRACO''  COOLING  PONDS 

For  Condensers,  Cold  Storage  and  Refrigeration  Plants 


The  SPRACO  Cooling  System  is  the  simplest,  most 
economical,  and  efficient  device  in  existence  for  cooling 
water  used  in  condensers,  water-jackets,  transformers, 
evaporators,  and  other  equipment  where  the  conserva- 
tion of  the  water  supply  is  essential. 

SPRACO  SYSTEM  FOR  COOLING,  CONDENSING 
WATER,  ETC. 

The  hot  water  delivered  to  the  system  is  cooled  by 
spraying  through  specially-designed  nozzles,  producing 
a  finely  divided  spray  at  low  pressure.  The  cooling  is 
effected  by  evaporation,  radiation,  and  convection,  the 
water  fall.ng  into  an  artificial  or  natural  pond,  suffi- 
ciently reduced  in  temperature,  to  permit  of  its  being 
used  over  again. 

The  principal  advantages  of  a  spray  system  over  a 
cooling  tower  are:  Lower  initial  and  maintenance  cost; 
greater  saving  in  power  required  for  operation;  longer 
life;  reduction  in  make-up  water  requirements,  and 
greater  flexibility. 

The  wide  experience  of  our  engineers  is  at  your 
service 


Spray  Engineering  Co.,  93  Federal  St.,  boston 


Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


The  Efficiency  and  Economy  of  Oxy- Acetylene  Welding 

are  being  more  clearly  demonstrated  every  day. 
In  practically  every  industry  all  over  the  world 
the  Oxy-Acetylene  Process  of  Welding  is  be- 
ino-  adopted  as  the  most  efficient,  economical 
and  practical  method  of  joining  metals  for 
whatever  purpose  required. 

You  can  use  it  in  your 
industry :— 

For  Reclaiming  broken  machine  parts; 
Filling  up  Blow  Holes  in  Castings; 
Building  up  worn  out  parts; 
Reclaiming  broken  Castings; 
Welding  Switch  Boxes  instead  of  riveting; 
Welding  seams  in  Transformer  Cases,- 
and  for  any  other  purpose  that  necessitates  the 
joining  of  two  pieces  of  metal. 

Saving  Time  and  Money  and 
An  Improvement  of  the 
Product 


E.Namples  of  Oxy-Acetylene  Welding;.    Copper  pipes,  all  welded. 


Pioneers  of  the  Process 


This  is  of  importance  to  you,  write  to-day  for  particulars, 
information  given  — no  obligation. 


TORONTO 

16  Boler  St. 


L'AIR  LIQUIDE  SOCIETY 

MniMTRP  Al 


Every 

Factories  the  World  over 


MONTREAL 

Cor.  1st  Ave.  &  Ernest 


WINNIPEG 

1297  Pine 
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Opportune  Time  to  Further  Popularize 
Electric  Heating  and  Cooking 

The  uncertainty  of  the  fuel  situation  would  appear  to 
make  it  desirable  that  central  station  managers  and  the  sup- 
pliers of  electrical  equipment  in  general  should  make  a  spe- 
cial effort  at  the  present  time  to  establish '  electricity  more 
firmly  for  standard  use  in  both  industrial  and  domestic  estab- 
lishments. Particularly  is  this  true  of  electric  heating  and 
cooking.  It  is,  of  course,  already  a  fact  that  electric  cooking 
has  become  quite  general  in  cities  and  towns  when  prices 
ranging  around  three  or  four  cents  per  kilowatt-hour  are 
obtainable,  and  it  is  no  doubt  true,  also,  that  the  present  time 
is  not  particularly  opportune  for  enlarging  transmission  capa- 
city, which  any  considerable  increase  in  electric  ranges  would 
demand.  It  is  worth  considering,  however,  that  the  imme- 
diate future  of  electricity  following  the  cessation,  of  the  war 
will  depend  to  a  considerable  degree  on  the  extent  to  which 
it  becomes  established  during  the  war  through  relieving  the 
pressure  caused  by  shortages  and  increased  cost  of  other  heat 
supply.  The  superiority  of  electric  cooking  is  established, 
we  believe,  beyond  doubt.  It  has  also  been  shown  that  elec- 
tricity at 'around  a  3-cent  rate  is  as  cheap  as  gas  at  a  dollar. 
It  rests,  then,  with  the  central  stations  largely  just  to  whaf 
extent  and  how  quickly  cooking  hy  electricity  shall  be  de- 
veloped. 

Electric  heating  coines  under  a  somewhat  different  cate- 
gory. As  compared  with  electric  cooking  it  is  more  of  a 
"seasonal"  load,  but  during  the  months  it  would  be  required 
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the  load  would  lie  practically  constant' for  twenty-four  hours 
nf  every  day.  l-'rom  the  consumer's  standpoint  it  is  an  abso- 
lutely desirable  form  of  lieat,  doing  away  with  all  the  ol)jec- 
tionablc  features  of  coal.  If  a  (luarter-cent  rate  were  obtain- 
al)le  this  comin,g* winter  there  is  little  doubt  it  would  be  quite 
as  cheap  as  coal  at  prevailing  prices.  Considering  the  advan- 
tages, Iiowever,  there  are  many  customers  of  our  jjower  com- 
panies who  would  ])e  willing  to  pay  two  or  three  times  what 
coal  costs  to  be  relieved  of  the  lalior  and  filth  inseparable 
from  its  use. 

Even  if  it  is  a  little  early  to  look  for  the  general  use  of 
electricity  for  heating  our  homes  and  offices,  there  is  every 
reason  to  anticipate  a  big  demand  for  it  for  auxiliary  or  sup- 
plementary heating.  Much  of  the  inefficiency  of  a  coal  fur- 
nace is  caused  by  the  changealalencss  of  the  temperature, 
which  makes  it  impossible  to  standardize  its  operation.  Elec- 
tric heat,  used  freely  as  an  auxiliary,  can  greatly  improve  this 
condition.  For  example,  the  furnace  may  be  operated  at 
some  standard  capacity  suitable  and  sufficient  for  average 
weatlier  and  the  excess  cold  taken  care  of  l)y  electric  heaters. 
Especially  this  plan  works  out  well  where  average  heat  only 
is  required  throughout  a  building,  Imt  a  higher  temperature  is 
demanded  in  certain  rooms  or  at  certain  hours  only.  These 
certain  rooms  are  cared  for  admirably,  promptly,  and  eco- 
nomically by  electric  portables. 

Doubtless  the  coming  winter  will  see  a  mucli  greater  use 
of  electricity  in  this  way  throughout  Canada.  For  the  most 
part  it  would  be  an  off-peak  load  particularly  in  the  hotnc.  If 
the  central  stations  welcome  this  form  of  load  should  they 
not  take  early  steps  to  bring  its  advantages  to  the  attention 
of  their  customers? 


Toronto  Hydro  Annual  Report  Indicates  General 
Prosperity  of  the  Electrical  Industry 

The  report  of  the  Toronto  electric  commissioners,  men- 
tioned elsewhere  in  this  issue,  which  will  be  ready  for  distri- 
Inition  in  a  few  days,  may  be  taken  as  an  indication  that,  in 
spite  of  war  conditions,  the  electrical  industry  is  prosperous. 
Nor  is  it  entirely  apparent  that  this  continued  prosperity  is 
merely  the  result  of  the  war.  It  is  true  that,  in  this  report, 
the  itein  of  power  stands  out  prominently,  but  increases  arc 
noted  in  the  other  services  as  well.  The  reduced  rates  have 
doubtless  had  an  important  effect  on  the  increased  amount 
of  power  used,  evidenced,  for  example,  by  the  large  numner 
of  appliances  sold  by  the  Hydro,  which  is  only  one  shop 
(though  possibly  the  most  important)  among  dozens  selling- 
electric  appliances  in  Toronto.  Those  who  doubted  the  wis- 
dom of  the  rate  reduction  a  year  ago  are  now  probably  will- 
ing to  adinit  that  its  effect  has  been  to  greatly  increase  the 
popularity  and  use  of  electricity  in  every  walk  of  Toronto 
civic  life,  which,  by  raising  the  standard  of  living,  is  in  actual 
fact  adding  tremendously  to  ithe  sum  total  of  the  citizens' 
daily  happiness  and  well  being.  Compared  with  'this  a  nar- 
rower margin  of  profit  is  a  detail. 

There  is  one  item  in  the  commissioners'  report  which,  in 
our  opinion,  will  not  carry  conviction  to  the  citizen  who  is 
advised  of  the  facts,  viz.:  where  it  is  intimated  that  there  has 
been  a  saving  to  Hydro  customers  during  the  past  five  years  of 
approximately  .$6,000,000  "owing  to  Hydro  competition."  It  is 
not  possible  to  state,  even  approximately,  what  the  rates  in 
Toronto  would  have  been  if  the  private  company  had  lieen 
left  in  sole  possession  of  the  field.  On  the  face  of  it,  con- 
sidering the  duplication  of  equipment  and  machinery  in  gen- 
eral, the  actual  cost  of  serving  the  citizens  is  greater  with 
the  two  systems  than  with  one.  It  is  conceivable,  therefore, 
and  well  within  the  bounds  of  reasonable  argument,  that  cur- 
rent would  have  been  cheaper  in  Toronto  than  it  actually  is 
if  the  consumers  had  not  been  called  upon  to  bear  the  load 
of  maintaining  the  dual  organizations.    The  real  cause  of 
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reduction  in  rates,  however,  lies,  theoretically  at  least,  in  an 
entirely  different  quarter — the  art  of  production  and  distribu- 
tion has  advanced.  It  is  not  only  in  Hydro  municipalities 
that  we  may  look  for  reduced  rates.  Take  Montreal  for  ex- 
ample. In  that  city  the  light  and  power  tfusiness  is.  in  the 
hands  of  the  Civic  Investment  and  Industrial  Company.  There 
is  no  competition,  no  agitation  for  municipal  control,  and  yet 
the  recent  annual  report  of  that  company  states  that  "rates 
were  cheaper  than  those  in  Toronto." 

However,  as  indicating  that  the  electric  business  is  pros- 
perous and  on  a  sound  basis,  that  big  advances  are  being 
made  in  the  art  of  generation,  transmission,  and  distribution, 
and  that  the  public  are  realizing  the  pre-eminent  advantages 
associated  with  the  greater  use  of  electric  current  for  house- 
hold and  industrial  purposes  the  report  is  entirely  satisfac- 
tory. It  is  to  be  hoped  that  steps  will  be  taken  in  the  near 
future  to  remove  the  one  big  mistake  in  Toronto's  electric 
supply — duplication.  We  have  no  fear  that  under  one  man- 
agement the  rates  would  be  any  less  favorable  than  at  present. 


Iron  Wire  for  Transmission 

Results  of  interesting  experiments  carried  out  in  the 
electrical  engineering  department  of  the  University  of  Okla- 
homa on  the  characterisitics  of  iron  wire  for  transmission 
purposes  are  published  by  Associate  Professor  L.  W.  VV. 
Morrow  in  a  current  isue  of  the  Electrical  World.  Three 
kinds  of  wire  were  tested — >4-in.  E.  B.  B.,  ^-in.  Siemens- 
Martin  steel,  and  5/l6-in.  standard  Bessemer-steel  messenger 
cable.  Seven-strand  conductors  were  used  in  each  case.  In 
order  to  approximate  practical  operating  conditions  a  1-mile, 
single-phase,  2,200-volt  wood-pole  line  was  constructed  with 
conductors  mounted  24  in.  apart  on  3,300-volt  insulators.  The 
line  was  built  in  the  form  of  a  loop  so  that  measurements 
could  be  made  on  the  generator  and  load  end  of  the  line  with 
the  same  instruments. 

The  electrical  tests  consisted  of  measuring  the  power 
input  to  the  line,  the  impressed  and  terminal  voltages,  the 
line  current,  the  efficiency  of  transmission,  and  the  regulation. 
The  impedance,  effective  resistance,  ohmic  resistance,  and  re- 
actance were  calculated.  Mechanical  tests  were  also  con- 
ducted on  several  samples  of  each  wire  to  determine  their 
elastic  limits  and  coefficients  of  expansion.  The  results 
shown  in  the  tables  were  obtained. 

The  effective  resistance  for  a  mile  of  wire  or  the  resist- 
ance to  GO-cycle  alternating  current  is  not  constant,  owing  to 
skin  effect  and  magnetic  properties  of  the  iron.  It  increases 
rapidly  until  saturation  is  approached,  when  it  becomes 
almost  constant.  The  Siemens-Martin  cable  did  not  show 
saturation  effects.  Its  resistance  increases  less  rapidly  with 
current  than  that  of  any  of  the  other  wires  tested,  and  is 
higher  than  that  of  E.  B.  B.  cable  for  currents  less  than  15 
amp.,  but  less  for  currents,  greater  than  15  amp.  The  per- 
meability also  has  a  marked  effect  on  the  reactance,  that  of 
Siemens-Martin  cable  l)eing  much  less  than  that  of  E.  B.  B. 
cal)le  of  the  same  size. 


Results  of  Mechanical  Tests  on  Three  Kinds  of  Wire 


Elongation 

Elastic 

Up  to 

Elongation 

Kind  of  Cable 

Limit 

Elastic  Limit 

per  Deg.  Fahr. 

(Lb.) 

tor  8-in. 

(In.) 

Section 

■4-in.  E.  B.  .B.  cable 

1,050 

0.016 

0.00000736 

^-in.  Siemens-Martin 

steel 

2, GOO 

0.028 

0.00000632 

.'i/G-in.  standard  messenger. 

3,250 

0.02G 

0.0000073 

l''or  the  range  of  load  considered  (0  amp.  to  50  amp.  at 
2,200  volts)  there  was  very  little  difference  in  the  efficiency  of 
transmission  with  E.  B.  B.  and  Siemens-Martin  cables,  the 
losses  being  more  than  35  per  cent,  at  33  amp.,  corresponding 
to  50  kw.    At  the  same  load  the  regulation  is  50  per  cent.,  in- 


dicating the  prohibitive  losses  and  poor  regulation  of  iron 
wire  when  used  at  high-current  density. 

From  the  mechanical  tests  made  it  is  concluded  that  the 
great  strength  of  iron  wire  compared  with  copper  enables  the 
use  of  longer  spans,  and  hence  reduces  the  number  of  poles 
and  towers  required.  Therefore,  the  interest  on  the  invest- 
ment saved  may  partly  or  wholly  offset  the  inefficiency  of 
transmission  of  iron  wire.  Siemens-Martin  wire  has  the  low- 
est coefficient  of  expansion  and  the  greatest  strength.  Its 
resistance  and  reactance  increase  less  raipidly  with  the  cur- 
rent than  for  any  of  the  other  wires,  and  with  heavy  current 
the  resistance,  reactance,  and  impedance  are  individually  less 
than  the  same  values  for  other  types  of  iron  wire  of  the  same 
size.  At  low  current  values  Siemens-Martin  wire  has  higher 
impedance  than  resistance.  On  account  of  the  effect  of  iron 
Or  steel  on  the  electrical  characteristic  of  alloys  it  is  doubtful 
whether  better  transmission  results  can  be  obtained  from  the 
latter  than  with  the  plain  iron  or  steel  wire.  Conditions  as  to 
cost  of  copper,  power  to  be  transmitted,  voltage,  etc.,  will  de- 
termine the  advisability  of  using  iron  instead  of  copper  wire, 
and  also  determine  the  type  of  iron  wire  which  should  be  used. 

Comparative  Resistances  of  Iron  and  Copper  Wire 
at  2,200  Volts 


Current. 

Copper. 

E.  B.  B. 

Siemens-Martin 

0 

1.172 

7.75 

9.25 

5 

1.172 

8.12 

9.35 

10 

1.172 

8.85 

9.60 

15 

1.172 

9.96 

9.96 

20 

1.172 

11.45 

10.45 

25 

1.172 

13.40 

11.10 

1800  Miles  Transmission  Tied  Together 

One  of  the  largest  systems  in  the  world  is  that  of  the 
Montana  Power  Company,  which  includes,  at  the  present 
moment,  thirteen  hydro-electric  and  four  steam  plants,  all 
tied  together  by  means  of  numerous  sub-stations  and  over 
1,800  miles  of  transmission  line.  The  hydro-electric  plants 
have  a  combined  generating  capacity  of  175,000  kw.  and  the 
steam-driven  plants  a  capacity  of  6,000  kw.  Another  hydro- 
electric plant  of  40,000  kw.  is  nearing  completion,  so  that  by 
the  close  of  1917  the  capacity  of  this  system  will  be  approxi- 
mately 220,000  kw. 

This  system  supplies  power  over  a  territory  approxi- 
mately 250  miles  north  and  south  by  400  miles  east  and  west 
— that  is,  over  100,000  square  miles.  Transmission  is  by 
means  of  340  miles  of  steel  tower  lines,  635  miles  of  pin  type 
pole  line,  513  miles  of  suspension  insulator  type  pole  line,  and 
375  miles  of  two-pole  bridge  type  lines. 

The  Montana  Power  Company's  system  is  the  result  of 
the  merging  of  a  number  of  power  service  interests  and  a 
physical  interconnection  of  their  various  plants,  along  with 
the  construction  of  new  plants  to  become  part  of  the  system. 
The  system  utilizes  47  sub-stations,  16  of  which  are  of  the 
outdoor  type. 


"Electric"  Makes  Long  Run 

That  the  electric  automobile  is  admirably  adapted  for 
long  runs  has  just  been  proven  by  an  inter-city  run  made 
from  Atlantic  City  to  New  York  City,  on  Tuesday,  June  19, 
under  the  auspices  of  the  New  York  Electric  Vehicle  Asso- 
ciation. The  run  is  a  blow  to  old  traditions  about  the  elec- 
tric passenger  car  l)eing  favorable  for  only  short  trips. 
'Everyone  knows  that  the  electric  is  the  ideal  city  car,  but  to 
see  it  take  its  place  on  the  road  and  show  remarkable  speed 
and  endurance  brings  a  thrill  to  the  hearts  of  those  who  have 
always  liclieved  in  the  future  and  the  possbilities  of  the  elec- 
tric automobile. 

The  test  was  conducted  purely  to  demonstrate  the  "elec- 
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trie's"  speed  and  endurance  and  to  show  that  it  is  not  alone 
the  ideal  lady's  city  car,  but  it  is  also  a  man's  road  car,  a 
capable  and  hardy  machine.  Its  performance  compared  cre- 
ditably wath  the  best  performances  of  gasoline-driven  cars 
over  the  same  route.  It  is  even  doubtful  if  a  greater  speed 
than  was  accomplished  by  this  "electric"  would  be  demanded 
by  the  average  motorist,  and  it  is  certain  that  a  greater  speed 
would  not  be  legal.  The  run  was  made  in  a  Baker,  R.  and  L. 
stock  car,  model  Bx  7,  which  is  a  new  model,  and  which  this 
run  practically  introduces  to  the  public.  The  features  of  this 
model  are  that  it  is  lower  hung,  offering  consequently  less 
wind  resistance  and  increased  battery  space. 

The  car  left  New  York  on  Monday  morning,  June  18, 
driven  by  Mr.  Edward  Smith,  of  the  Baker  R.  and  L.  Com- 
pany, with  Mr.  Waldo  W.  Sellew,  a  passenger,  as  offical 
observer  for  the  New  York  Electric  Vehicle  Association. 
The  trip  to  Atlantic  City,  which  was  chiefly  to  investigate 
road  conditions,  was  made  in  the  comfortable  time  of  less 
than  eight  hours,  no  special  effort  being  made  to  make  a  re- 
cord in  speed,  the  plan  being  to  make  the  speed  effort  on  the 
return  trip. 

The  run  from  Atlantic  City  to  New  York  was  made  in 
five  hours  and  fifty-eight  minutes  actual  running  time,  with  a 
boost  of  one  hour  and  a  half  at  Lakewood.  The  mileage 
covered  by  the  car,  from  Atlantic  City  to  New  York,  was 
123!/2  miles,  making  the  average  running  time  20>4  miles  per 
hour.  The  entire  distance  was  covered  with  the  car  running 
at  fifth  and  sixth  speed. 

One  of  the  startling  features  brought  out  by  this  trip 
was  that  the  current  used  to  drive  the  car  from  Atlantic  City 
to  New  York  cost  less  than  half  the  price  of  enough  gasoline 
to  drive  a  gas  car  over  the  same.  Two  hundred  and  eighty- 
three  ampere  hours  were  used  in  the  run,  an  average  of  3.29 
per  mile,  the  cost  of  which,  at  a  5-cent  kilowatt  hour  rate, 
which  is  the  maximum  charging  rate  in  New  York  City, 
would  be  $1.55. 


A  Joint  "Engineering  Council" 

The  national  engineering  societies  of  the  United  States 
have  created  an  engineering  council  to  facilitate  united  action 
by  the  engineers  of  that  country  in  matters  of  a  technical 
nature.  This  council  is,  in  reality,  an  outgrowth  of  the  United 
Engineering  Society,  formed  some  years  ago  for  the  purpose 
of  carrying  out  the  scheme  of  the  Engineering  Societies' 
Building,  at  29  West  Thirty-ninth  Street,  New  York,  designed 
to  be  a  home  for  all  the  engineering  societies  of  the  country. 
The  by-laws  of  the  United  Engineering  Society  have  now 
been  changed  to  admit  of  the  creation  of  an  engineering 
council  formed  of  five  representatives  of  each  of  the  constitu- 
ent societies  and  four  representatives  chosen  by  the  board  of 
trustees  of  the  United  Engineering  Society.  Provision  is  also 
made  for  the  addition  of  representatives  from  other  engineer- 
ing societies  not  at  present  included. 

This  engineering  council  appears  to  be  very  similar  in 
constitution  to  the  Canadian  organization,  the  "Joint  Com- 
mittee of  Technical  Organizations,"  though  the  scope  of  its 
membership  is  for  the  present  somewhat  more  circumscribed. 
The  aims  are  identical,  in  that  both  have  been  called  into 
being  to  discuss  matters  which  are  common  to  the  different 
branches  of  the  engineering  profession. 


Electro-Chemical  Society  Meeting 

The  thirty-second  general  meeting  of  the  American  Elec- 
tro-Chemical Society  will  be  held  in  Pittsburg,  October  3-6. 
A  special  feature  of  the  meeting  will  be  a  series  of  papers  and 
discussions  on  electro-chemical  war  supplies  and  the  part  the 
electro-chemical  industry  will  play  in  the  present  struggle. 
The  committee  in  charge  is  outlining  an  elaborate  plan  of 


technical  sessions,  visits  to  industrial  plants,  and  entertain- 
ment features.  It  invites  the  delegates  to  arrive  in  Pittsburg 
on  Wednesday,  October  2,  so  as  to  get  together  informally 
and  enjoy  some  recreations  which  have' been  planned  for 
them.  On  Thursday,  October  3,  will  be  held  a  regular  meet- 
ing of  the  society  in  the  morning,  with  optional  excursions  to 
industrial  plants  in  the  afternoon.  In  the  evening  an  illus- 
trated lecture  on  semi-technical  subjects  will  be  given.  On 
Friday,  October  4,  a  symposium  on  electro-chemical  war  sup- 
plies will  be  held  in  the  morning,  followed  by  excursions  -to 
industrial  plants  in  the  afternoon.  A  subscription  dinner  will 
be  held  at  the  William  Penn  Hotel  in  the  evening,  with  spe- 
cia|l  entertainment  features.  The  ladies  are  especially  invited 
to  be  present  at  this  function.  Saturday,  October  5,  will  be 
devoted  to  an  all-day  excursion,  on  a  special  train,  with  com- 
plimentary luncheon,  to  several  industrial  plants  in  the  Pitts- 
burg district. 


Stimulus  to  Electrical  Industry  in  England 

The  war  has  already  given  a  great  stimulus  to  the  utiliza- 
tion of  electrical  energy  in  processes  which  before  had  been 
very  little  developed  in  this  country,  among  which  the  fol- 
lowing may  be  mentioned: 

Steel  Furnaces. — Electric  furnaces  are  now  being  exten- 
sively used  in  those  districts  where  the  manufacture  of  steel 
is  carried  on,  and  I  may  quote  from  some  interesting  notes 
given  me  by  Mr.  Fedden,  of  Sheffield: 

"Since  the  end  of  1914  I  have  connected  27  steel  fur- 
naces, ranging  in  size  from  260  kw.  to  3,000  kw.,  making  a 
total  of  27,350  kw.  Fourteen  others  are  awaiting  completion 
and  connection. 

"Showing  the  progress  that  furnace  loads  have  made 
since  the  war,  I  estimate  that  by  the  end  of  next  month 
(April)  there  will  be  at  the  rate  of  85,000  tons  of  electric  steel 
made  per  annum  from  this  department's  supply,  making  a 
total  of  approximately  100,000  tons  per  annum  made  in  Shef- 
field. 

"The  chief  factor  in  electric  furnace  development  at  the 
commencement  of  the  war  was  due  to  the  enormous  quantity 
of  steel  turnings  and  the  numerous  other  turnings  in  con- 
nection with  war  material. 

"The  majority  of  these  turnings  contain  a  good  percent- 
age of  valuable  alloys,  and  the  greater  portion  of  these 
would  have  been  lost  if  the  turnings  had  been  melted  in  the 
ordinary  steel  furnaces.  There  is  also  a  difficulty  in  dealing 
with  these  turnings  in  the  ordinary  steel  furnaces,  owing  to 
their  lightness  and  difficulty  in  handling,  which  is  easily  over- 
come in  the  electrical  furnace." 

From  a  steel  manufacturer  I  get  this  opinion: 

"The  advantages  of  making  steel  by  electricity  are  that 
you  can  get  a  very  much  better  control  of  the  heat  than  in 
any  other  furnace,  and  that  you  are  enabled  to  use  turnings 
and  other  scrap  in  place  of  expensive  hematite  iron  for  the 
production  of  high-class  steel." 

Steel  furnaces  have  been  put  down  in  many  parts  of  the 
country,  as  in  Birmingham,  Bradford,  Glasgow,  etc.,  and 
there  can  be  no  doubt  that  developments  will  be  very  consid- 
erable in  all  steel-producing  areas,  absorbing  very  large  quan- 
ties  of  power. 

Air  Nitrates. — Another  development  of  very  great  inter- 
est is  the  establishment  in  Manchester  of  a  factory  for  the 
manufacture  of  nitric  acid  from  the  air,  utilizing  the  new  Kil- 
burn  Scott  three-phase  furnaces.  The  first  plant  to  be  erect- 
ed, of  an  experimental  character,  will  require  some  1,000  kw., 
but,  if  successful,  it  is  expected  that  this  may  develop  into  a 
very  large  undertaking,  ultimately  requiring  some  15,000  kw., 
and  it  will  be  a  24-hour  day  load. 

Carbide  Factories.  —  A  carbide  factory  is  being  estab- 
lished at  Manchester,  the  ultimate  demand  of  which  will  be 


24 


THE    ELECTRICAL  NEWS 


August  1,  1917 


of  the  order  of  10,000  kw.,  mainly  of  an  off-peak  character. 
It  is  estimated  that  the  consumption  will  run  to  from  fifty  to 
sixty  million  units  per  annum. 

Phosphorus. — A  factory  for  the  manufacture  of  phos- 
phorus will  be  starthig  at  Wolverhampton  next  year,  requir- 
ing 4, GOO  kw.,  and  another  4,000  kw.  will  in  all  probaHility  be 
required. 

Arcorundum. — The  manufacture  of  arcorundum  has  been 
started  in  Wolverhampton.  This  is  an  abrasive  material  sim- 
ilar to  carborundum,  made  by  fusing  bauxite  in  electric  fur- 
naces. This  is  an  entirely  ncv/  industry  in  this  country,  and 
the  plant  at  present  consists  of  one  300  kw.  furnace,  with 
another  going  in  shortly. 

The  above  are  a  few  instances  of  the  use  of  electric  fur- 
naces, and  there  are  others  that  cannot  be  referred  to  at 
present. 

Beyond  these  larger  uses  of  electric  energy,  it  is  interest- 
ing to  note  that  there  has  been  started  in  various  parts  of  the 
kingdom  the  manufacture  of  articles  that  were  formerly  im- 
ported from  Austria  or  Germany. 

In  a  district  in  the  south  of  England,  supplied  by  a 
municipal  undertaking,  works  are  proposed,  or  have  been 
started,  for  the  production  of  substitute  for  aspirin,  emol- 
lients, and  other  fatty  medicinal  products  phosphorous  com- 
pounds, coal  tar  dyes,  antiseptic  and  disinfectant  products  of 
the  formalin  class,  plant  for  acetylene  welding,  acids,  glycer- 
ine, etc,  each  of  these  reciuiring  from  20  to  300  kw.,  and  in 
the  aggregate  estimaited  to  require  five  and  one-half  million 
units  per  annum. 

Over  and  above  the  development  of  industries  as  above, 
which  for  the  main  part  concern  the  larger  towns,  there  is 
the  question  of  the  development  of  the  use  of  electricity  in 
agricultural  areas,  which  is  a  matter  that  concerns  small  as 
well  as  large  undertakings. — President  F.  M.  Long,  before  the 
Incorporated  Municipal  Electrical  Association. 


Plans  for  the  I.E.S.  Correspondence  Convention 

The  Committee  on  Papers  reports  the  following  papers 
scheduled  for  inclusion  in  the  correspondence  convention: 

Tentative  Program  of  I.E.S.  Correspondence  Convention 

Presidential  address — W.  J.  Serrill. 

Report  of  Committee  on  Progress — F.  E.  Cady,  chairman. 

Report  of  Committee  on  Nomenclature  and  Standards — 
A.  E.  Kennelly,  chairman. 

The  Hemisphere  as  an  Integrating  Photometer  for  Pro- 
jectors, etc. — F.  A.  Benford. 

Color  symposium — Introductory,  M  Luckiesh;  physics, 
II.  C.  Richards;  psychology,  L.  T.  Troland;  specifications 
and  tests,  I.  G.  Priest;  color  in  illumination,  Beatrice  Irwin. 

Importance  and  Value  of  Illuminating  Engineering  to 
Central  Stations — Thomas  F.  Kelly  (auspices  Lighting  Sales 
Bureau,  N.E.L.A.). 

Application  of  Illuminating  Engineering  to  the  Gas  In- 
dustry— R.  fif.  Pierce  (auspices  N.C.G.A.). 

Growth  and  Present  Status  of  Systems  Used  in  the  Main- 
tenance of  Gas  Lamps  in  Residences — E.  B.  Myers. 

Lighting  of  Independence  Square,  Philadelphia — E.  F. 
Kingsbury. 

Lighting  of  Textile  M'ills — G.  Wrigley. 

Economics  in  the  Operation  of  Large  Lighting  Installa- 
tions— C.  L.  Law  and  J.  E.  Hucklcy. 

Illumination  Intensities  in  Some  of  the  Large  Depart- 
ment Stores  in  New  York  City — W.  F.  Little  and  J.  F.  Dick. 

Illuminating  engineering  Advertising — G.  H.  Stickney. 

It  is  planned  in  a  few  weeks  to  arrange  these  ])apers  in 
gr;)u;)s  for  release  during  respectively  Septeml^er.  October, 
and  November,  and  inissibly  Deceml)er,  of  1917.  Early  in 
the  moritii  of  release  copies  will  be  sent  to  any  one  who  may 


apply  for  them  to  the  general  office,  and  will  be  accompanied 
by  invitation  to  submit  a  written  discussion.  The  boards  of, 
managers  of  sections  may,  if  they  wish,  utilize  such  papers  for 
section  meetings  held  in  the  month  of  release.  In  some  cases 
it  may  be  possible  to  have  the  papers  presented  by  the 
authors  before  such  meetings.  Local  representatives  also 
may,  if  desired,  arrange  for  meetings  in  their  territory,  at 
which  the  papers  may  be  presented  during  the  month  of  re- 
lease. At  a  date  to  be  fixed,  but  probably  about  the  20th  of 
the  month,  the  papers  will  be  released  for  publication  or 
abstract  by  the  technical  press.  All  discussion  of  each 
paper  during  the  month  of  release,  whether  delivered  at  a 
meeting  or  submitted  in  writing  to  the  general  office,  will  be 
brought  together  and  printed  with  the  paper  in  the  transac- 
tions of  the  society.    Further  details  will  be  announced  later. 


Effect  of  the  War  on  U.S.  Imports  to  Canada 

Reports  were  prevalenit  a  few  weeks  ago  that  the  entry  of 
the  United  States  into  the  war  in  Europe  had  stimulated  to  a 
consideral:ile  degree  electrical  trade  with  Canada.  While  such 
reports  may  have  been  true  for  other  manufacturing  indus- 
tries, a  careful  investigation  has  disclosed  no  material  increase 
in  electrical  exports  to  Canada.  In  fact,  in  some  instances  it 
vi'as  found  that  America's  entry  into  the  war  was  a  signal  for 
decreasing  trade.  This  was  found  to  be  particularly  true  of 
the  Canadian  paper  and  pulp  industry,  much  of  the  electrical 
equipment  for  which  is  of  American  manufacture.  A  number 
of  projects  were  scheduled  for  development  shortly,  but  simul- 
taneously with  the  entrance  of  America  into  the  war  these 
plans  were  either  abandond  or  postponed  indefinitely. 

Of  course,  it  must  not  be  lost  sight  of  that  some  of  the 
larger  American  manufacturers  have  established  Canadian 
factories  or  have  connections  in  Canada  in  which  they  have 
substantial  interests  whereby  goods  of  Canadian  manufacture 
but  identical  in  design  with  American  goods  are  marketed  in 
Canada.  These  plants  which  are  largely  financed  by  American 
capital  and  buy  probal)ly  most  of  their  i-aw  materials  from 
the  United  States,  have  been  established  in  Canada  as  a 
means  to  compete  in  the  Canadian  market  without  the  neces- 
sity of  having  to  pay  import  duty. — Electrical  World. 


Collecting  Accounts  in  Saskatoon 

Any  item  which  reduces  the  cost  of  collection  of  accounts 
is  always  of  special  interest  to  the  central  station,  and  we 
have  pleasure  in  passing  along  the  following  bit  of  informa- 
tion which  has  just  been  received  from  Mr.  Edward  Hanson, 
electrical  engineer  of  the  city  of  Saskatoon,  Sask.  Mr.  Han- 
son says: 

"It  may  interest  your  readers  to  know  that  a  new  system 
of  collection  recently  inaugurated  in  Saskatoon  has  proved 
very  successful. 

"To  satisfy  a  demand  for  branch  collection  offices  by  con- 
sumers in  the  outlying  districts  of  this  city,  we  decided  to 
have  the  meter  readers  collect  the  account  when  reading  the 
meter.  This  has  proved  highly  satisfactory  to  all  concerned, 
and  an  increasing  number  of  consumers  are  taking  advantage 
of  the  privilege." 


B.C.E.R.  Would  Sell  Out 

It  has  l)een  intimated  l)y  Mr.  George  Kidd,  general  man- 
ager of  the  British  Columbia  Electric  Railway  Company, 
that  the  company  is  willing  to  dispose  of  its  entire  holdings 
in  the  province,  provided  satisfactory  terms  can  be  secured. 
The  figure  set  for  the  holdings  on  the  Lower  Mainland  is 
approximately  ,$30,000, 000  and  the  company  is  prepared  to 
^iccept  .$2,';, 000, 000  in  l)onds  I)earing  interest  at  5  per  cent, 
and  the  remaining  $5,000,000  without  interest  for  five  years. 
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Water  Powers  of  Northern  Alberta  and  Sas- 
katchewan—The Last  of  a  Series  of 
Articles  Dealing  with  the  Middle 
West  Provinces 

In  the  most  northerly  parts  of  the  Frovinces  of  Alberta 
and  Saskatchewan  there  are  a  number  of  very  large  water- 
powers  available  which,  however,  are  too  far  removed  from 
transportation  facilities  to  be  very  valuable  as  yet.  Lake 
Athabaska  lies  across  the  border  line,  between  Alberta  and 
Saskatchewan.  It  is  drained  by  the  Slave  River,  which  emp- 
ties into  Great  Slave  Lake.  The  latter  body  of  water  is 
drained  by  the  Great  Mackenzie  River,  which  flows  in  a 
northwesterly  direction  through  the  district  known  as  the 
"Northwest  Territories." 

The  Peace  River 

Peace  River  is  formed  by  the  junction  of  the  Finlay  and 
Parsnip  Rivers,  in  the  Province  of  British  Columbia.  It 
flows  in  a  general  northeasterly  direction  and  empties  into 
Lake  Athabasca.  Its  total  length  from  the  source  of  its  prin- 
cipal branch  is  900  miles. 

The  Peace  River  has  a  maximum  discharge,  measured  in 
the  month  of  July,  1915,  o*f  338,850  second  feet  and  a  mini- 
mum, measured  in  December  of  the  same  year,  of  10,250 
second  feet.  The  largest  estimated  water-power  is  at  Peace 
Canon  Rapids,  where,  in  a  length  of  18  miles  following  the 
river,  11  miles  across  portage,  there  is  a  fall  of  235  feet. 
Peace  River  Canon  is  situated  in  British  Columbia,  ju.=t  out- 
side of  the  western  boundary  of  the  Peace  River  block.  The 
descent  in  the  canon  is  fairly  uniform,  except  near  the  head, 
where  there  is  a  fall  of  approximately  25  feet  in  half  a  mile. 
At  the  narrowest  point  the  distance  from  bank  to  bank  is 
only  200  feet.  On  a  basis  of  11,000  second  feet  flow,  the 
available  water-power  is  estimated  at  282,000  h.p. 

At  Vermilion  Falls  and  Rapid  there  is  a  descent  of  26 
feet  in  a  distance  of  a  mile  and  three-quarters.  The  Com- 
mission of  Conservation  report  estimates  that  the  low-water 
flow  during  the  open  season  is  24,000  second  feet  and  the 
available  horse-power  71,000. 

There  is  also  a  rapid  falling  eight  feet  over  a  distance  of 
a  mile  at  Boyer,  or  Little  Rapid,  situated  less  than  100  miles 
from  Lake  Athabaska. 

Athabaska  River 

The  Athabaska  rises  in  the  watershed  range  of  the 
Rocky  Mountains,  close  to  the  boundary  line  between  British 
Columbia  and  Alberta,  and  flows  in  a  northeasterly  direction 
into  Lake  Athabaska.  Its  total  length  is  approximately  780 
miles.  Throughout  this  distance  there  are  a  number  of  falls, 
roughly  estimated  at  20,  varying  in  height  from  16  to  80  feet. 
The  estimated  low-water  flow  during  the  open  season  is 
placed  by  the  Commission  of  Conservation  report  at  11,500, 
and  on  this  basis  there  is  an  available  horse-power  of  ap- 
proximately 400,000,  the  largest  of  which  is  Grand  Rapid, 
with  67,000  h.p.  Four  others  are  estimated  at  36,500,  36,000, 
32,500,  and  26,000. 

A  number  of  tributaries  add  to  the  volume  of  the  Atha- 
baska River  as  it  approaches  the  lake,  but  the  water-powers 
on  these  rivers  are  not  important.  Five  rapids  listed  on  the 
Clearwater  River  with  heads  up  to  41  feet  give  a  total  of 
15,000  h.p.  The  Lesser  Slave  River,  also  with  five  estimated 
rapids,  give  a  total  of  about  10,000  h.p.  Stony  River,  with  75 
foot  fall  and  200  second  feet  capacity,  gives  an  estimated  1,700 
horse-power. 

Black  River 

The  Black  River  rises  in  Wollaston  Lake  and  flows  west 
by  north  to  Lake  Athabaska.  There  are  a  number  of  falls 
and  rapids  of  considerable  height,  one  rapid  having  a  160-foot 
descent  in  two  miles,  and  another  120  feet  in  three  miles  and 


26 


THE    ELECTRICAL  NEWS 


August  1,  1917 


a  half.  The  estimated  low-water  flow  is  estimated  near  the 
mouth  at  5,900  second  feet  and  the  largest  water-power  at 
107,000  h.p.  The  total  power  on  this  river  is  approximately 
250,000  h.p. 

Wollaston  Lake,  situated  in  the  north-east  corn-er  of  the 
Province  of  Saskatchewan,  is  fed  by  the  Geikie  River,  on 
which  there  are  a  number  of  falls  and  rapids,  varying  in 
height  from  45  feet  down.  The  estimated  low-water  flow  near 
the  mouth  of  the  Geikie  is  3,200  feet,  and  the  estimated  power 
ax  ailable  during  the  open  season  totals  approximately  45,000 
horse-power. 

Slave  River 

The  waters  of  Lake  Athabaska,  which  is  fed  by  the  Black, 
.Athabaska,  and  Peace  Rivers,  as  well  as  a  number  of  smaller 
streams,  are  emptied  by  means  of  the  Slave  River  into  Great 
Slave  Lake.    The  estimated  low-water  flow  during  the  open 


season  on  the  Slave  River  is  70,600  second  feet.  There  are 
five  rapids,  giving  heads  respectively  of  13,  10,  25,  42,  and  37 
feet.  The  length  of  the  Slave  is  approximately  390  miles. 
The  horse-power  available, at  the  live  falls  works  out  at 
104,000,  80,000,  300,000,  330,000,  and  216,000,  or  a  total  of 
936,000  h.p. 

The  Northwest  Territory 

A  considerable  number  of  falls  throughout  the  Yukon 
and  Northwest  Territories  have  been  measured,  but  no  reli- 
able figures  are  available  as  to  the  capacity  of  the  rivers. 
Falls  vary  in  height  from  250  feet  down,  with  a  total  of  76 
listed.  Two  water-powers  in  the  Yukon  district  have  been 
partly  developed — one  on  Twelve-Mile  River,  where  there  is 
a  fall  of  710  feet,  but  only  2,700  h.p.  has  been  utilized  by  the 
Yukon  Gold  Company.  The  Canadian  Klondike  Power  Com- 
pany has  developed  10,000  h.p.  on  the  , north  part  of  the  Klon- 
dike River,  where  a  head  of  228  feet  is  available. 


Engineering  and  Trade  After  the  War 

 By  Mr.  S.  F.  Ricketts  :  


Consideration  of  Canada's  future  after  the  war  is  a  mat- 
ter which  has  received  a  great  deal  of  individual  thought,  but 
a  limited  amount  of  discussion.  Yet  we  seem  to  have  reached 
no  decision  as  to  where  Canada  will  be  in  the  great  economic 
struggle  that  must  inevitably  follow. 

As  with  all  nations,  the  present  so  entirely  overshadows 
the  indefinite  future  that  many  of  us  are  forced  by  pressure  of 
circumstances  to  leave  the  future  to  take  care  of  itself.  Three 
years  of  war  has  not  caused  the  political  strain  to  ease  up  in 
Canada — in  fact,  we  cannot  imagine  a  time  less  opportune 
than  the  present  for  sober  and  whole-hearted  consideration 
of  this  immense- problem.  Yet  this  question  must  receive 
prompt  attention  if  we  are  to  have  a  future  that  will  mini- 
mize the  effect  of  the  changed  economic  conditions  that  will 
prevail  after  the  war. 

Senator  Frederic  Nicholls'  review  of  the  situation,  in  his 
statement  during  debate  on  the  "Conservation  of  Canadian 
Trade,"  on  June  5,  brought  before  us  the  essential  fact  that  a 
committee  should  be  appointed  to  obtain  and  present  to  the 
government  "the  best  means  of  conserving  and  increasing  our 
domestic  and  overseas  trade,  to  the  end  that  our  present  pros- 
perity may  not  unduly  suffer  when  the  stimulus  resulting 
from  orders  for  munitions  and  other  war  supplies  is  removed." 

To  understand  the  position  in  which  Canada  now  finds 
herself  and  to  more  fully  accentuate  the  possibilities  of  the 
future,  we  need  to  have  a  wide  knowledge  of  the  conditions 
which  prevail  in  the  overseas  market.  Unless  we  can  fully 
visualize  the  foreign  situation  as  it  has  been  related  to  Can- 
ada in  the  past  we  shall  never  be  able  to  conceive  an  indus- 
trially complete  Canada  for  the  future. 

Great  though  Canada's  efforts  may  have  been  in  the  past, 
considering  our  population  and  available  capital,  our  pro- 
!)lems  have  been  almost  entirely  domestic.  Our  manufactur- 
mg  export  trade  is  practically  nil,  if  we  leave  out  of  account 
special  war  orders  and  munitions.  It  has  always  been  small 
compared  with  other  manufacturing  countries  and  with  our 
neighbors  to  the  south.  We  claim  to  have  the  natural  re- 
sources, but  we  have  been  more  concerned  with  trading  in 
I)ulk  in  raw  material  and  foodstuffs  rather  than  in  utilizing 
these  resources  for  manufacture  and  thus  providing  labor  for 
an  increasing  papulation.  Realizing  that  Canada's  future  was 
wrapped  up  as  much  in  her  manufacturing  interests  as  in 
wholesale  land  products,  we  have  stimulated  our  domestic 
trade  by  imposing  import  duties,  thus  forcing  manufacturing 
interests  to  locate  factories  on  this  side  of  either  the  border 
or  the  Atlantic.    Due   consideration   should   be   given  this 


important  point,  as  it  is  the  governing  factor  in  the  whole 
situation,  irrespective  of  arguments  for  or  against  free  trade. 
Manufacturing  agreements  and  domestic  policies  govern 
Canadian  business  perhaps  more  than  we  care  to  believe  when 
we  are  concerned  with  expansion,  and,  unless  these  relations 
change,  there  seems  a  poor  chance  that  Canada's  engineering 
interests  will  develop  beyond  her  domestic  possibilities. 

Export  Prohibited 

If  we  analyze  this  relationship  of  Canadian  manufactur- 
ers we  find  that  all  the  steel,  bridge,  and  iron  producers  and 
suppliers,  large  electrical  and  mechanical  machinery  manu- 
facturers, motor  car  builders,  chemical  factories  and  imple- 
ment makers  are  branch  companies  of,  or  allied  to,  larger 
United  States  or  English  concerns.  Whilst  possibly  financed 
or  directed  from  Canada,  they  have  their  hands  tied  as  far  as 
exporting  is  concerned.  Turn  over  the  pages  of  the  Electri- 
cal News  or  any  other  trade  journal  and  see  what  firms  have 
interests  abroad  that  can  take  manufactured  articles  from 
Canada.  It  is  simply  that  the  parent  organizations  in  other 
countries  are  interested  in  the  export  business  and  have 
divided  up  the  territory;  often  one  foreign  country  to  the 
United  States  house  and  another  to  the  English;  or,  in  the 
case  of  the  steel  ring,  the  business  is  quoted  on  so  as  to  en- 
sure the  order  going  to  the  desired  country. 

If  these  facts  are  correct,  can  we  expect  that  Canada  is 
going  to  have  any  more  of  the  export  business  after  the  war 
than  she  had  before.  There  is,  of  course,  a  portion  of  the' 
general  manufacturing  trade  that  could  be  organized  for  ex- 
port, but  in  many  cases  their  present  products — like  the  big 
furniture  business  of  Western  Ontario — are  not  suitable  for 
the  foreign  market,  or  would  not  compete  in  the  United  States 
or  in  Europe. 

How,  then,  shall  we  arrive  at  the  solution  of  this  pro- 
blem of  after-the-war  trade? 

We  must  divide  the  question  into  two  parts,  viz.,  the  do- 
mestic  and  foreign.  The  domestic  problem  depends  almost 
entirely  upon  the  financial  aspect  after  the  war — as  to  how 
readily  Canada  can  obtain  .money  with  which  to  finance  her 
plans.  We  must  remember  that  Canada's  troubles  dated  two 
years  previous  to  the  war,  and  the  present  prosperity  is 
almost  entirely  due  to  war  orders.  Our  first  thought  must 
be  as  to  who  is  to  have  the  sipending  of  the  money  in  domes- 
tic trade,  for  unless  we  have  some  plans  there  will  be  no 
demand.  It  is  impossible  to  suppose  that  we  shall  revert  to 
the  money-mad  days  of  1910-12,  when  Western  municipali- 
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ties  built  up  huge  debts,  on  which  they  now  labor  to  pay 
interest.  That  there  will  be  land  booms  and  an  increase  in 
building  in  some  'parts,  due  to  an  influx  of  immigrants,  is 
certain,  but  most  of  this  influx  will  be  into  settled  country, 
where  paving  and  sewer  extensions  will  not  be  so  elaborate 
as  in  pre-war  days.  Consequently  with  municipalities  the 
demand  for  engineering  requirements  will  be  light.  In  this 
connection  we  must  remember  that  most  of  the  available  land 
near  railways  is  occupied,  and  railway  extensions  cannot  be 
looked  for  under  the  unsettled  railway  conditions.  We  may 
expect  an  increased  demand  on  our  lighting  plants  and  con- 
sequent extensions,  for  it  is  this  side  of  municipal  enterprise 
which  pays  for  itself,  resulting  in  a  limited  demand  on  manu- 
facturers of  apparatus.  It  is  hardly  to  be  expected,  how- 
ever, that  the  local  street  railways  will  develop  further  for 
some  time,  as  most  of  them  have  long  since  exceeded  the 
profitable  development  stage,  and  will  meet  all  local  require- 
ments. But  we  have  the  long  overdue  development  of  the 
inter-urban  and  radial  lines  to  expect.  Then  there  is  the  all- 
important  and  urgent  business  of  shipbuilding  to  care  for, 
and  this  will  tax  many  of  our  plants  for  long  after  the  war. 
It  is  probable  that  no  depression  will  be  felt  in  the  domestic 
motor-car  industry,  for  it  is  recognized  that  the  farmer  is 
the  man  to-day  who  is  buying  the  car,  due  to  his  enormous 
increase  in  ready  cash;  and  it  is  not  to  be  expected  that  pre- 
vailing high  iprices  for  foodstuffs  will  come  down  for  a  num- 
ber of  years  after  the  war.  This  increase  in  farmers'  profits 
has  also  created  a  huge  demand  for  agricultural  machinery, 
and  the  return  to  the  land  of  disbanded  semi-skilled  men  will 
lead  to  more  land  being  put  under  cultivation  and  a  greater 
demand  for  implements.  Just  what  this  demand  will  consist 
of  is  largely  the  crux  of  the  situation,  and  of  vital  interest  to 
present  munition  plants. 

Establish  a  Foreign  Trade  Bureau 

If  immigration  is  the  factor  on  which  we  must  rely,  then 
we  can  see,  as  a  natural  result,  that  furniture  factories,  shoe 
and  clothing  manufacturers,  lumber  mills,  cement  and  build- 
ing material  suppliers,  and  all  makers  of  personal  require- 
ments that  employ  so  much  labor  will  be  busy  as  soon  as  the 
tide  has  set  in.  Meanwhile  these  manufacturing  interests  are 
nearly  all  busy  meeting  domestic  demands  due  to  the  pres- 
ent prosperity,  and  it  is  only  to  be  expected  that  these  de- 
mands will  continue  for  a  while,  as  the  momentum  of  pros- 
perity is  such  that  it  is  against  human  nature  to  limit  spend- 
ing until  the  source  is  nearly  dry. 

Turning  now  to  the  foreign  trade,  we  have  to  remodel 
our  former  thought  to  meet  the  conditions  that  will  exist.  It 
was  stated  above  that,  in  the  export  trade,  our  bigger  manu- 
facturers were  ruled  out  by  agreements,  but  it  is  conceded 
that  this  did  not  apply  to  munition  work  and  special  equip- 
ment orders  that  did  not  compete  in  certain  territory,  but 
were  recognized  as  urgent  war  orders.  In  the  matter  of  the 
regular  products  of  these  factories,  however,  this  condition 
will  not  continue  after  the  war.  We  can  expect  nothing  but 
our  domestic  requirements  to  govern  these  manufacturies, 
whatever  the  foreign  policy  of  the  government.  There  is, 
however,  another  ray  of  hope  in  the  suggestion  that  the 
government  establish  a  trade  bureau  to  secure  foreign  orders 
for  our  factories,  provided  the  same  conditions  prevail  that 
made  it  possible  for  the  Imperial  Munitions  Board  and  the 
War  Purchasing  Committee  to  operate.  These  conditions 
are.  that  money  will  be  available  for  reconstruction  work  in 
Europe  immediately  after  the  war,  and  that  the  demand  for 
material  will  be  greater  than  can  be  supplied  from  England, 
Europe,  and  the  United  States.  That  our  steel,  iron,  and 
shipbuilding  interests  will  be  busy  for  many  years  is  sure. 
But  that  our  electrical  manufacturers  will  be  permitted  to 
supply  material,  even  for  reconstruction  work  in  war  terri- 
tory, is  doubtful.    The  motor-car  industries  of  this  country 


are  not  likely  to  be  interested  in  foreign  orders,  as  they 
mainly  confine  themselves  to  Canadian  territory  and  have  a 
domestic  demand  fairly  well  assured.  The  surplus  of  cars 
now  used  for  military  purposes  will  also  be  available.  There 
is,  however,  a  considerable  balance  of  our  general  manufac- 
ing  interests,  such  as  our  huge  lumber  mills,  furniture  fac- 
tories, building  suppliers,  rubber  goods  producers,  and  pack- 
ing houses,  which,  if  prqperly  organized,  could  be  drawn  on 
for  reconstruction  requirements  without  complications,  and 
to  such  a  degree  that  it  would  tend  to  even  up  the  labor  de- 
mand. 

If  the  above  represents  fairly  closely  the  domestic  and 
foreign  situation,  what,  then,  is  the  solution? 

A  Possible  Remedy 

Seeing  that  the  interests  of  these  two  spheres  are  so  dis- 
connected, it  seems  that  there  is  nothing  to  do  but  to  pro- 
vide for  each  in  its  own  special  way,  although  in  many  cases 
the  details  could  be  worked  out  to  include  both.  Were  a 
committee  to  be  appointed  by  the  government  to  consider 
and  report  on  the  situation  the  following  suggestions  might 
form  a  basis  for  investigation: 

1.  That  a  minister  of  home  and  foreign  trade  be  appoint- 
ed, with  cabinet  rank,  having  a  permanent  staff,  free  from 
political  influence. 

2.  That  the  permanent  stafif  have  two  separate  heads, 
who  shall  be  responsible,  one  for  domestic  requirements  and 
the  other  for  foreign  trade,  but  whose  staff  shall  be  so  re- 
lated that  it  could  work  in  conjunction  on  joint  problems. 

3.  That  the  local  boards  of  trade,  now  existent  in  nearly 
every  city  and  town,  be  recognized  and  appointed  officially  as 
advisory  councils,  through  which  co-operation  could  be  main- 
tained. 

4.  That  a  government  bureau  of  labor  be  set  up  and 
maintained  in  every  district  in  which  an  officially  recognized 
board  of  trade  existed,  to  permit  of  a  freer  distribution  of 
labor  throughout  the  country.  This  bureau  to  concern  itself 
only  with  the  registration  and  distribution  of  labor,  and  not 
to  detract  from  the  duties  of  the  minister  responsible  for 
labor  and  factory  conditions. 

5.  That  the  home  department  shall  act  in  an  advisory 
capacity  only,  with  no  arbitrary  powers,  the  intention  being 
to  place  in  the  hands  of  all  manufacturers  reliable  informa- 
tion on  special  subjects  that  will  tend  to  promote  the  wel- 
fare of  the  manufacturing  industry  and  keep  down  costs.  (It 
will  be  to  this  department  that  present  munition  manufac- 
turers will  look  for  help  immediately  after  the  war.  Flaving 
in  view  the  enormous  amount  of  capital  invested  in  machin- 
ery, it  is  a  duty  the  country  owes  to  all  concerned  that  advice 
be  given  as  to  the  use  this  machinery  can  be  put  to,  combined 
with  the  skilled  and  semi-skilled  labor.  The  matter  is  of 
urgent  importance  if  we  are  to  keep  together  the  organiza- 
tions now  running.) 

6.  The  foreign  department  shall  seek  for  and  advise 
Canadian  manufacturers  of  all  foreign  business  offering,  and 
shall  work  in  conjunction  with  the  British  and  foreign  gov- 
ernments where  orders  can  be  obtained.  In  order  to  do  this 
satisfactorily  it  might  be  necessary  to  set  up  a  similar  board 
to  the  War  Purchasing  Committee,  that  would  be  free  from 
charges  of  bias  and  favor.  (We  must  consider  that  for  years 
the  United  .States  Governmemt  has  had  a  bureau  of  com- 
merce which  obtains,  through  its  consuls  and  trade  commis- 
sioners, all  the  information  available  and  useful,  and  distri- 
butes it  to  manufacturers  by  circulars,  stimulating  business 
that  would  never  be  known  to  exist.) 

7.  That  the  foreign  dep'artment  shall  be  responsible  for 
appointing  and  maintaining  commercial  agents  in  foreign  and 
European  countries,  whose  duty  it  shall  be  to  advise  both 
purchasers  and  manufacturers,  through  the  medium  of  the 
department,  as  to  general  business  conditions,  language  re- 
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quirements  for  literature  and  for  travellers,  openings  for  spe- 
cial trade,  and  the  placing  of  agencies,  but  whose  duties  shall 
not  include  that  of  either  selling  or  purchasing  agent,  except 
perhaps  for  government  orders.  (It  is  advisable  to  remem- 
ber that,  in  most  foreign  countries  it  is  not  possible  for  a 
home  manufacturer  to  do  ljusiness  direct  with  a  customer, 
as.  except  in  special  lines,  the  latter  is  suspicious  and  has  no 
redress  for  complaints,  whilst  for  the  shipper  there  is  the 
risk  that  his  draft  will  not  be  taken  up.  Local  agents  are 
always  available,  but  it  needs  a  man  of  experience  in  the 
country  to  select  these  agents.  Also  local  agents  may  have 
their  hands  too  full  of  a  wide  range  -of  specials,  and  cannot 
give  their  time  to  developing  business.  To  overcome  this 
difficulty  and  to  avoid  duplicating  agents  in  territory  that 
would  not  repay  an  agent's  individual  attention  there  was 
formed' in  London' a  large  corporation  known  as  "Ivepresen- 
tation  of  British  Manufacturers,  Limited,"  comprising  most 
of  the  leading  engineering  firms,  whose  object  was  to  place 
managers  in  certain  territories  to  handle  a  large  group  of 
carefully  selected  engineering  apparatus  whose  interests  did 
not  clash.  The  war,  however,  interfered  with  this  develop- 
ment. 'With  Canadian  business  placed  as  it  is  a  similar  com- 
bination would  hardly  be  possible,  but  it  shows  the  need  of 
careful  handling.) 

8.  That  a  trade  banking  system  be  organized,  having  for 
its  object  only  the  financing  of  the  moving  of  manufactured 
goods  for  manufacturers  or  recognized  shippers.  (That  this 
is  necessary  can  be  ascertained  by  any  manufacturing  interest 
applying  for  financial  accommodation  to  its  bank  for  abroad. 
Most  Canadian  banking  institutions  have  little  knowledge  of 
foreign  currency  and  only  round-about  means  of  providing 
for  such  business.  When  one  has  to  consider  that  some 
countries  have  only  a  silver  currency,  on  which  the  exchange 
varies  widely  as  often  as  twice  per  day,  the  necessity  for  spe- 
cial arrangements  is  apparent.  Affiliation  with  local  British 
l^anks  in  foreign  countries  could  be  arranged  by  a  govern- 
ment establishment  that  laid  itself  out  for  that  purpose,  with- 
out the  necessity  of  establishing  branches  in  every  country. 

The  above  tends  to  show  that  Canada  has  much  to  gain 
and  little  to  lose  by  pronipt  action  but  the  main  point  is. 
with  the  war  so  much  on  our  mind  and  so  uncertain,  have  we 
men  available  to  handle  the  situation  and  such  schemes? 


Toronto  Hydro  Annual  Report 


The  report  of  the  Toronto  Hydro-Electric  System  for 
the  year  ending  December  31,  1916,  the  sixth  of  its  kind,  has 
just  been  made  public.  This  report  is  particularly  interesting 
as  representing  the  operations  of  the  largest  municipally- 
controlled  electric  distriljution  system  in  the  Dominion. 

The  report  shows  that  the  operations  for  the  year  191  (i 
resulted  in  a  gross  income  of  $1,706,177,  and,  after  deducting 
the  cost  of  electric  current  and  the  expenses  of  operation  and 
management,  including  repairs  and  maintenance,  there  was  a 
surplus  of  $634,042.  Of  this  latter  amount,  interest,  depre- 
ciation, and  sinking  funds  absorbed  $615,646,  leaving  a  net 
surplus  'of  $18,396. 

It  is  pointed  out  that  the  gross  income  is  5.3  per  cent,  in 
advance  of  that  for  1915,  and  that  the  increase  in  the  commer- 
cial income  was  5.5  per  cent.;  also  that  the  fact  that  the  com- 
mercial inco-me  for  the  year  amounted  to  67  per  cent,  of  the 
total  indicates  the  support  the  general  public  are  giving  to 
their  system. 

A  number  of  interesting  points  are  brought  out  by  the 
general  manager,  Mr.  H.  H.  Couzens  as  follows:  (a)  The 
total  kilowatt  hours  sold  in  1916  are  greater  than  in  1915  by 
approximately  27  per  cent.;  (b)  the  total  revenue  shows  an 
increase  of  6  per  cent,  in  spite  of  rate  reductions;  (c)  the 
total  number  of  private  customers  is  43,460,  with  a  connected 
load  of  70,500  kilowatt  hours;  (d)  capital  expenditure 
amounts  to  $6,902,000;  (e)  the  sustained  20-minute  peak  load 
on  December  4,  1916,  was  47,165  h.p.;  (f)  the  average  revenue 
per  kilowatt  hour  for  the  whole  system  was  1.2  cents  in  1916, 
as  compared  with  1.44  cents  in  1915. 

One  of  the  most  noteworthy  items  in  this  report  comes 
under  the  heading  of  "operation  and  maintenance."  It  is 
shown  here  that  the  total  number  of  kilowatt  hours  sold  is 
139,000,000  in  1916,  compared  with  109,000,000  in  1915  and 
83,000,000  in  1914.  In  spite  of  these  heavy  increases,  however, 
the  total  cost  of  operation  and  maintenance  has  shown  a  con- 
sistent decrease  from  $550,000  in  1914  to  $548,000  in  1915  and 
last  year  to  $543,000. 

(Continued  on  page  37.)  . 
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An  Automatically  Operated  1,200  Volt  Elec- 
tric Railway  Sub-station,  the  First  of  Its 
Kind— Wiring  Diagram  Shown 

An  automatic  1,200-volt  sub-station  has  just  been  placed 
in  operation  by  the  Milwaukee  Electric  Railway  and  Light 
Company,  and  it  is  stated,  is  the  first  of  its  type  at  this  high 
voltage.  The  wiring  diagram  reproduced  herewith  and  the 
description  of  the  sequence  of  operation  are  taken  from  a 
recent  issue  of  the  Electric  Railway  Journal.  A  considerable 
saving  is  effected  on  this  line  by  automatic  operation,  since 
the  sub-station  is  operating  only  part  of  the  time;  there  is  a 
total  of  approximately  seven  hours  a  day  that  the  automatic 
sub-station  is  cut  out  when  it  would  be  running  under  man- 
ual operation.  The  principal  factor  in  the  economy  of  opera- 
tion is  the  elimination  of  two  operators,  the  total  estimated 
saving  being  $1,767.86,  which  does  not  take  into  account  the 
energy  saving  due  to  the  elimination  of  iron  and  copper 
transformer  losses  which  are  also  ofif  the  line  seven  hours  a 
day;  nor  does  it  include  the  energy  saving  in  line  losses  dur- 
ing this  period  of  no  energy  flow  over  the  hfgh-tension  line. 

Sequence  of  Operations  in  1,200-volt  Automatic  Station 

Beginning  with  the  machines  off  the  line,  everything  in- 
side of  the  station  is  dead  except  the  small  transformer  which 
supplies  energy  to  the  control  apparatus  and  the  contact- 
making  voltmeter,  which,   of  course,   is   always  energized. 
When  the  voltage  drops  below  950,  the  contact-making  volt- 
meter, marked  No.  1  in  the  figure,  closes  a  circuit  through 
llie  double-contact  relay,  No.  3.    This  in  turn  completes  the 
circuit  through  the  dash-pot  relay,  No.  3,  which  provides  the 
time  lag  holding  the  machine  on  the  line  for  five  minutes 
after  the  demand  for  current  falls  below  25  amp.    This  third 
relay  is  called  the  master  relay,  since  it  really  determines 
whether  the  machine  shall  be  kept  on  the  line  or  cut  off. 
With   No.   3  relay  circuit   closed,  a   circuit    is  completed 
ilirough  the  low-voltage  relay  which  cuts  the  machines  off 
lie  line  whenever  the  hi.gh-tension  voltage  drops  so  that  on 
the  220-volt  side  of  the  control-apparatus  transformer  the 
voltage  has  fallen  to  180.    It  also  includes  two  overload  re- 
lays one  for  each  machine.    No.  39  relay  is  also  connected  in 
this  same  circuit,  and  is  held  in  the  closed  position  by  virtue 
of  a  separate  circuit  off  the  220-volt  bus,  which  includes  the 
four  thermostats,  located  on  the  bearings  of  the  two  machines 
and  the  two  thermostats  on  the  main  resistance  grids.    If  any 
■>f  the  thermostats  open  the   circuit   this   de-energizes  the 
\o.  39  relay,  and  hence  cuts  the  machines  off  the  line.  With 
\o.  39  relay  and  the  previously-mentioned  relays  closed,  con- 
tactor switch  No.  4  is  energized  and  closed,  supplying  energy 
to  the  lower  half  of  the  main  controller  drum.    As  soon  as 
■■nergy  is  supplied  to  the  drum  the  No.  19  finger  completes 
the  circuit  through  the  the  No.  6  contactor.    This  closes  and 
'  nergizes  the  small  induction  motor  which  is  connected  to 
the  controller  drum  through  worm  and  gear  and  direct-con- 
nected to  the  small  250-volt  direct-current  exciting  generator. 
The  drum  then  begins  to  revolve,  and  from  then  on  all  opera- 


tions of  the  apparatus  are  controlled  from  this  point.  The 
several  operations  are  so  timed  by  virtue  of  the  construction 
of  the  drum  that  each  step  is  given  time  to  complete  its  func- 
tion before  the  circuit  operating  the  next  step  is  completed. 
The  No.  18  finger  on  the  drum  is  the  first  to  make  contact 
after  the  drum  begins  to  rotate.  This  closes  a  circuit  through 
the  No.  5  contactor,  which  in  turn  closes  the  330-volt  circuit 
to  the  top  half  of  the  drum,  and  also  an  auxiliary  circuit 
through  all  the  overspeed  cut-outs  on  the  rotaries,  the  auxil- 
iary control  on  the  main  oil  switch  and  the  reverse-current 
relay. 

When  fingers  Nos.  1  and  3  make  contact  on  the  drum, 
the  half-voltage-tap  contactor  on  the  ground-side  rotary  con- 
verter is  closed.  While  the  machine  is  coming  up  to  speed, 
the  drum  continues  to  revolve  until  the  No.  3  finger  makes 
contact  and  closes  a  circuit  through  a  contactor  which  puts 
current  from  the  small  direct-current  generator  having  a 
fixed  polarity  through  the  field  of  the  rotary.  This  current  is 
suipplied  just  long  enough  to  determine  the  correct  polarity 
of  the  converter,  when  it  is  disconnected  and  the  main  field 
switch  of  the  machine  closed,  making  it  s'elf-exci'ted.  This 
occurs  at  the  same  time  the  half-voltage  contactor  switch  is 
thrown  out  and  the  full-voltage  contactor  thrown  in.  These 
last  two  contactors  are  mechanically  and  electrically  inter- 
locked and  cannot  be  connected  at  the  same  time.  The  first 
machine  at  this  point  is  operating  at  synchronous  speed,  and 
almost  instantaneously  with,  the  closing  of  the  full-voltage 
contactor  on  the  first  machine  the  half-voltage  contactor  on 
the  second  machine  is  closed.  The  same  process  tlien  follows 
through  for  bringing  the  second  machine  up  to  speed,  except 
that  its  field  is  energized  from  the  armature  of  the  first  ma- 
chine. This  is  done  because  it  makes  it  impossible  for  the 
second  machine  to  polarize  in  the  wrong  direction  and  be- 
cause it  eliminates  one  field  contactor.  The  field  of  the- 
second  machine  is  continuously  excited  from  the  first  ma- 
chine in  order  to  limit- the  maximum  pressure  in  the 'field 
coils  of  the  second  machine  to  600  volts.  If  it  operated  under 
self-excitation  the  maximum  voltage  in  the  field  coils  would 
be  1,300.  With  both  machines  up  to  synchronous  speed,  the 
last  fingers  on  the  controller  close  the  main  line  contactors, 
throwing  the  machines  on  the  line  through  resistance,  which 
is  then  cut  out  by  contactors  in  three  successive  steps  at 
about  one-second  intervals. 

When  the  current  demand  is  below  25  amp.  the  current 
relay  drqps,  short-circuiting  the  resistance  in  series  with  the 
volt-meter  to  take  the  lower  position,  short-circuiting  No.  2 
relay  and  allowing  No.  3  relay  to  drop.  The  latter  is  re- 
tarded by  its  dash-pot,  and  does  not  break  contact  for  the 
period  of  five  minutes  and  ten  seconds.  When  this  finally 
opens,  all  relays  are  de-energized  and  the  station  is  com- 
pletely cut  off  back  of  the  transformers  at  the  main  oil  switch. 

Protection  for  Automatic  Control 

7'lic  operation  of  the  automatic  sub-station  is  protected 
against  practically  any  troul)le  which  might  occur.  In  the 
first  place,  in  starting  up  the  machines  and  placing  them  on 
the  line,  if  at  any  step  in  the  operation  the  apparatus  does 
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not  function,  it  is  impossible  for  the  next  step  to  occur. 
Bearing  thermostats  on  both  the  machines,  set  at  80  degrees 
C,  will  cut  the  machines  of?  the  line  whenever  the  bearing 
temperature  exceeds  this  setting.  When  the  bearings  have 
cooled  down  below  this  limit  the  thermostats  will  make  con- 
tact, and  the  machines  will  again  come  in  on  the  line,  the 
cycle  being  repeated  until  the  trouble  is  corrected.  Three 
overload  relays  protect  the  machines  against  gradual  over- 
load. The  first  one  of  these  is  set  at  500  amp.,  which  is  the 
full-load  rating,  and  the  other  two  have  higher  settings.  As 
each  cuts  out  it  cuts  resistance  in  series  with  the  trolley  cir- 
cuit and  thus  limits  the  load.  If  an  overload  continues,  a 
thermostat  placed  on  the  resistance  grid  and  set  at  60  degrees 
C.  will  cut  the  station  out  when  the  temperature  there  has 
exceeded  this  setting.  A  reverse-current  relay  on  the  direct- 
current  side  will  shut  the  station  down  in  case  of  machine 
trouble  or  opening  of  the  alternating-current  line.  The  low- 
voltage  relay  cuts  the  station  out  in  case  the  high-tension 
voltage  drops  seriously  or  is  interrupted.  If  the  low-voltage 
relay  should  not  work,  in  this  instance  the  reverse-current 
relay  mounted  on  one  of  the  machines  would  cut  the  station 
out. 

If  there  was  an  open  circuit  in  the  converter  fields, 
the  relays  in  the  field  circuits  would  open  the  circuit 
through  the  No.  18  contractor  and  the  machine  could 
not  be  thrown  on  the  line,  but  would  be  cut  off  instead. 
After  the  machines  are  on  the  line,  if  the  field  circuit  should 
open  up  in  any  way  the  machines  would  tend  to  run  away 
and  the  overspeed  devices  would  cut  out  the  entire  station. 
The  control  apparatus  would  then  start  to  cut  them  in  again, 
but  could  not  get  beyond  the  step  in  trouble.  If  the  small 
direct-current  generator  should  for  some  reason  fail  to  excite 
the  converter  field,  and  the  latter  come  up  with  the  wrong 
polarity,  the  polarized  relay  would  prevent  the  machine  from 
being  thrown  onto  the  line.  If  the  small  generator  failed  and 
the  rotary  came_up  to  speed  with  the  right  polarity,  the  opera- 
tion would  then  go  on  and  it  would  be  thrown  onto  the  line. 


In  case  of  a  dead  "short"  on  the  trolley,  the  overhead  trip 
onto  the  main  oil  switch  would  operate,  and  would  not  come 
in  again  under  automatic  operation,  because  opening  the  oil 
switch  from  this  source  also  opens  a  mechanically-operated 
switch,  which  can  be  closed  only  by  hand.  An  over- 
load relay  connected  in  the  alternating-current  side  of  each 
converter  is  simply  a  check  on  the  thermostat  relay  on  the 
resistance  grids.  These  also  take  care  of  the  case  where  a 
gradual  overload  may  not  be  severe  enough  to  open  the  main 
oil  switch,  but  too  heavy  to  wait  for  the  thermostatic  cut-out 
to  operate. 


Toronto  Railway  Strike  Happily  Over 

The  trouble  between  the  Toronto.  Railway  Company  and 
its  employes,  which  resulted  in  a  two  and  a  half  days'  strike, 
ending  July  13,  at  noon,  was  finally  settled  by  an  increase  in 
wages  of  6  cents  an  hour,  coupled  with  the  condition  that  the 
whole  matter  be  submitted  to  a  board  of  arbitration.  The 
men  had  asked  an  advance  of  10  cents  an  hour.  There  was 
no  attempt  on  the  part  of  the  company  to  operate  the  cars 
during  the  strike,  but  in  spite  of  that  the  public  suffered  less 
inconvenience  than  had  been  expected.  The  large  number  of 
motor  cars  in  the  city,  practically  all  of  which  were  placed  at 
the  service  of  pedestrians  during  the  morning  and  evening 
rush  hours,  handled  the  situation  fairly  satisfactorily.  The 
larger  companies,  for  the  most  part,  took  care  of  their  own 
employes,  every  kind  of  motor  conveyance  being  requisitioned 
for  this  service. 

The  most  noticeable  feature  of  the  whole  situation  was 
the  reckless  driving  of  the  jitneys,  which,  relieved  of  the 
regulations  imposed  by  the  presence  of  street  cars,  and  eager 
to  reap  as  much  of  the  golden  harvest  as  possible,  were  re- 
sponsible for  a  large  number  of  accidents,  most  of  them,  for- 
tunately, of  a  minor  nature.  As  was  to  be  expected,  too,  the 
"shark"  made  his  appearance  early  in  the  day,  and  charges  of 
at  least  a  dollar  a  head  are  on  record  for  a  service  which 
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formerly,  under  street  car  competition,  was  gladly  rendered 
for  a  nickel. 

There  was  a  noticeable  absence  of  bitterness  in  the  nego- 
tiations throughout,  no  doubt  due  largely  to  the  fact  that 
each  side  recognized  the  force  of  the  arguments  of  the  other, 
i'or  the  men  there  was  the  greatly  higher  cost  of  living, 
which  secured  respect  for  their  demand  for  an  increase,  while 
for  the  company  there  was  the  increased  cost  of  operation, 
maintenance,  and  renewal.  There  seems  to  be  only  one  alter- 
native— the  public  must  pay.  The  unit  fare  in  Toronto  is 
very  small,  and,  with  the  exception  of  the  cost  of  electric 
current,  is  about  the  only  thing  the  public  buys  that  has  not 
gone  up  in  price.  Of  course,  it  is  a  great  pity  that  a  com- 
modity so  widely  used  could  not  be  maintained  at  the  old 
price,  but  the  same  is  true  of  milk,  bread,  butter,  and  eggs, 
all  commodities  just  as  universally  used,  and  to  a  much  great- 
er extent,  than  street  cars,  and  yet  at  .the  first  sign  of  in- 
crease in  the  cost  of  raw  materials  up  go  the  prices  to  the 
consuming  public.  If  the  prices  of  these  every-day  com- 
modities had  been  subject  to  anything  like  the  same  control 
as  are  the  street  car  fares,  the  necessity  for  the  increase  in 
wages  would  never  have  arisen  and  the  demand  would  never 
have  been  made. 

We  thus  have  a  splendid  example  of  the  way  in  which  a 
little  innocent  looking  profiteering  in  one  corner  of  our  sup- 
ply and  demand  network  results  in  the  entanglement  of  the 
whole  of  our  social  and  commercial  system.  The  street  rail- 
way company,  with  the  price  at  which  it  must  sell  transpor- 
tation fixed  by  law,  is  in  a  difficult  position,  and  it  would  not 
be  surprising  if  the  board  of  arbitration  should  recommend 
either  that  the  rate  of  transportation  be;  raised  or  the  com- 
])any  be  relieved  of  part  of  its  percentage  obligation  to  the 
city — the  same  thing,  except  that  the  latter  alternative  would 
iHstribute  the  added  burden  more  uniformly. 

One  thing  is  certain,  the  company  will  not  give  service 
for  which  the  public  does  not  pay.  If  the  system  is  operated 
at  a  loss  to  the  shareholders  the  patrons  will  suffer.  The 
(luestion  that  must  be  answered  by  every  citizen  is:  "Am  I 
willing  to  pay  two  or  three  cents  more  a  day,  or  would  I 
rather  put  lip  with  much  poorer  transportation  service  than.  I 
am  getting  at  present?"  Considering  the  value  the  average 
man  now  places  on  "two  or  three  cents,"  there  is  little  doubt 
of  the  answer. 


very  unscientific  manner  until  very  recently.  Now,  however, 
there  is  decided  evidence  of  an  awakening  among  technical 
men  on  this  subject,  and  a  better  understanding  of  the  pro- 
blem to  the  end  that  satisfactory  solution  of  the  problem  ap- 
pears to  be  in  sight. 


Popularity  of  "  Safety  "  Cars 

The  Electric  Railway  Journal  estimates  that  there  has 
been  a  slight  falling  ofif  in  the  number  of  one-man  cars 
placed  in  commission  during  the  first  six  months  of  1917,  as 
compared  with  the  same  period  a  year  ago.  The  figures  given 
are,  for  the  first  six  months  of  each  year:  1915,  1,273;  1916, 
2,234;  1917,  1,943.  These  figures  cover  both  the  United  States 
and  Canada.  It  can  scarcely  be  argued  that  the  figures  indi- 
cate any  diminution  in  popularity  of  this  type  of  car,  the  fall- 
ing off  being  exjplained  rather  by  industrial  conditions.  It  is 
also  quite  likely  that  a  number  of  cars  are  being  transformed 
by  the  companies  themselves,  and  so  are  not  included  in  the 
list. 

The  item  states  that  there  is  a  substantial  increase  in  the 
number  of  lightweight  cars,  and  that  it  is  apparent  that  light- 
ness and  safety  have  at  last  been  fully  recognized  by  small, 
as  well  as  large,  roads.  The  Stone  and  Webster  properties 
are  quoted  as  having  been  the  largest  purchasers  of  Ihe  small, 
light,  safety  car. 


.\utomobile  headlight  glare,  which  has  been  the  subject 
of  considerable  legislation,  has,  in  general,  been  treated  in  a 


"Made  in  Sherbrooke" 

We  are  reproducing  herewith  photographs  of  the  exierior 
and  interior  of  the  latest  example  of  rolling  stock  put  out  by 
the  Sherbrooke  Railway  and  Power  Company.  This  is  a  local 
product  of  the  city  of  Sherbrooke,  of  which  both  the  city  and 
the  railway  company,  and  more  particularly  the  superinten- 
dent of  the  company,  Mr.  F.  X.  Couture,  should  be  proud. 
The  car  is  32  feet  in  length,  has  a  seating  capacity  for  32  pas- 
sengers, and  standing  room  for  as  many  more.  It  was  de- 
scribed in  detail  on  page  29  of  our  July  15  issue.  It  is  built 
so  that  it  may  be  operated  either  by  one  or  two  men.  This 
seems  a  wise  precaution  in  view  of  the  rapidly  growing  popu- 
larity of  the  one-man  or  "safety"  car,  a  popularity  which  is 
quite  as  evident  with  the  riding  public  as  with  the  companies 
themselves.  Using  this  type  of  car  it  is  possible,  without  in- 
creasing operating  costs,  to  give  a  more  frequent  service.  It 
has  also  been  shown  that  the  number  of  accidents  following 
the  use  of  this  type  of  car  has  been  considerably  reduced. 


UWT,: 

Interior  Sherbrooke  car. 


Exterior  view  Sherbrooke  car. 
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The  Place  of  the  Jobber  in  the  Electric  Trade- 
Manufacturer  Ought  to  Protect  Him- Need 
for  Clean-cut  Policy* 

While  nobody  can  dispute  the  iact  that  the  man  who 
buys  only  $5  or  $6  worth  of  wire  must  buy  it  in  a  certain 
way,  still  there  is  considerable  argument  as  to  how  the  man 
who  buys  $100,000  worth  of  wire  should  do  his  buying. 

Now,  as  the  value  of  the  wire  itself  is  probably  the  larg- 
est single  item  in  the  electrical  equipment  of  a  building,  with 
the  exception  of  the  labor,  it  pays  the  owner,  the  architect, 
and  the  wire  manufacturer  to  spend  a  considerable  amount  of 
time  on  the  proposition. 

The  feeling  is  fostered  that  the  architect  and  owner  of 
the  building  prefer  to  deal  directly  with  the  manufacturer, 
really  ignoring  the  contractor,  although  he  installs  the  wire, 
and  totally  eliminating  the  supply  jobber.  This  condition 
complicates  matters  to  a  great  degree  and  furnishes  one  of 
the  jobber's  most  serious  complaints,  particularly  in  the 
East,  against  both  the  manufacturer  and  the  contractor. 

Xheir  Own  Electrical  Department 

On  the  other  hand,  a  great  many  of  the  large  industrial 
plants,  because  of  their  growth,  have  developed  the  habit  of 
operating  their  own  electrical  department^  which  electrical 
department  almost  always  expects  to  deal  directly  with  the 
manufacturer,  and  this  action  seems,  to  a:  certain  extent,  to 
be  justified  by  the  size  of  their  purchases. 

These  conditions  all  make  for  a  lack  of  policy  on  the 
part  of  every  individual  connected  with  the  transaction,  and 
this  lack  of  policy  is  made  more  disastrous  in  its  results  to 
the  trade  by  the  rapid  fluctuations  which  are  always  taking 
place  in  the  price  of  copper  wire,  which  further  complicates 
the  situation  and  at  times  produces  a  condition  of  absolute 
demoralization  in  the  business,  during  which  time  nobody 
makes  money.  This  demoralization  has  been  corrected  by 
the  extraordinary  times  which  we  have  seen  for  the  past  year 
and  a  half;  hut  we  desire  to  most  earnestly  warn  everybody 
connected  with  this  industry  that  a  return  of  normal  business 
conditions  will  result  in  the  most  heart-breaking  competition 
unless  steps  are  taken  by  everyone  concerned  to  stabilize  the 
business  now  under  the  present  conditions. 

Cost  Accounting 

.  '  One  of  the  essential  factors  in  stabilizing  ljusiness  and 
preventing  demoralization  in  price  is  establishing  among 
manufacturers,  contractors,  and  jobbers  an  accurate  system 
of  cost  accounting.  The  lack  of  such  a  system  lies  at  the 
foundation  of  destructive  competition. 

As  I  said  before,  v^c  have  given  this  matter  very  close 
and  serious  attention  for  the  past  two  or  three  years.  Many 
of  the  conditio^TS  above  mentioned  have  borne  upon  us  very 
severely  at  times,  and  we  have  seen  conditions  in  the  wire 
trade  which  we  could  only  consider  lamentable. 


*From  cddres.s  by  E.  W.  Moore,  president  Electric  Cable  Company,  before 
the  National  Jobbers'  Association. 


Blames  the  Manufacturer 

I,  personally,  am  inclined  to  criticize  the  manufacturer  as 
being  the  cause  of  a  great  deal  of  the  trouble.  Upon  accept- 
ing this  conclusion,  the  natural  outcome  would  be  to  brand 
our  goods,  advertise  the  brand,  and  endeavor  to  create  a  de- 
mand for  it  which  would  be  treated  along  stable  policy  lines. 
While  we  have  only  gone  a  small  distance-  along  the  line  we 
propose  to  follow,  the  results  are  already  extremely  gratify- 
ing; and  I  desire  to  explain  to  you  just  what  our  conception 
of  business  is  and  how  we  propose  to  handle  it. 

So  far  as  we  are  concerned,  we  do  not  regard  wire  as 
sold  until  it  is  actually  installed  in  service — in  other  words, 
we  feel  that  after  we  have  made  our  sale  to  the  jobber  it  is 
up  to  us  to  help  him  with  the  sale  of  the  wire  to  the  contrac- 
tor, and  after  that  we  must  help  the  contractor  to  sell  it  to 
the  ovv-ner. 

The  Owner's  Viewpoint 

Every  one  of  our  policies,  therefore,  is  carefully  scrutin- 
ized from  the  owner's  point  of  view.  We  believe  that  there 
is  nothing  in  the  long  run  that  will  prove  so  economical  to 
the  consumer  as  distribution  through  the  jobber  and  contrac- 
tor. You  will  note  we  say  "economical" — not  "cheap."  We 
are  now  reaching  a  solution  which  will  afford  us  a  solid  sales 
argument  to  the  contractor,  and  which  will  strengthen  and 
uphold  his  stand,  thus  putting  your  customers  in  a  better  and 
more  satisfactory  position,  and  making  a  source  of  more  pro- 
fit to  you. 

We  believe,  as  we  have  said,  that  we  are  not  far  from 
solving  this  proposition,  and  when  we  have  solved  it,  and 
have  created  a  satisfactory  market  for  our  material  with  the 
contractor's  customers,  we  have  no  doubt  in  the  world  that 
he  will  see  the  wisdom  of  dealing  with  the  jobber,  and  that 
lie  will  establish  fair  and  satisfactory  relations  with  him.  We 
believe  that  within  a  short  time  we  will  see  our  business  flow 
through  regular  channels. 

Protect  the  Jobber 

It  is  our  intention  to  protect  the  jobber  in  every  way  pO!<- 
sible.  We  real  ize  that  the  jobber  is  severely  handicapped  in 
doing  business  by  the  necessity  of  carrying  a  stock,  by  the 
maintenance  of  a  warehouse,  and  by  the  credit  risk  which  he 
is  absolutely  obliged  to  take  in  the  case  of  a  large  number  of 
small  customers,  and  for  that  reason  we  think  the  joljber 
should  be  protected  by  granting  him  a  lower  price  than  any- 
one else  will  receive  who  does  not  accept  the  same  obliga- 
tions. The  same  applies  to  the  contractor,  as  he  lightens  his 
luirdens  by  making  the  jobber  carry  a  large  stock  and  large 
force  of  salesmen,  while  he  himself  is  carrying  only  a  small 
slock  and  considerably  less  sales  expense,  so  he,  too,  in  turn, 
will  be  protected  against  the  consumer  who  carries  none  of 
tliese  burdens  and  who,  consequently,  must  pay  a  profit  to 
iItc  contractor  and  to  the  jobber. 

Quality  and  Service 

It  is  our  idea  that  "quality"  and  "service"  are  the  two 
things  which  the  owner  of  the  building  is  entitled  to  have. 
We  will  furnish  the  "quality"  and  stand  responsible  for  it. 
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but  it  is  up  to  the  jol)l)cr  and  contractor  to  furnisli  the  "■ser- 
vice," and  in  order  to  furnish  the  maximum  amounl  n\  sii- 
vice  for  tlie  ultimate  consumer  it  is  our  idea  to  gi\  e  holh  ih.- 
jobber  and  the  contractor  the  protection  to  which  they  are 
entitled.  We  are  of  the  opinion  that  this  can  be  brought 
about  in  such  a  way  that  business  will  flow  through  these 
channels  simply  because  it  is  easier  and  more  economical. 
We  are  not  in  the  least  afraid  we  are  not  going  to  succeed  in 
our  policy,  liccause  we  have  already  attained  success,  even 
though  our  policy  is  not  as  yet  fully  worked  out  in  all  of  its 
details. 

We  do  believe,  however,  that  we  should  receive  co- 
operation, and  thorough  co-operation  from  the  jobbers.  We 
do  not  want  the  jobber  to  go  around  and  say  that  he  handles 
two  kinds  of  wire,  one  "quality"  and  one  "cheap."  This,  we 
believe,  is  the  way  it  is  usually  expressed.  We  do  not  think 
any  jobber  should  handle  anything  but  good  wire,  and  this 
does  not  mean  either  that  we  expect  all  of  the  electrical  sup- 
ply jobbers  in  the  country  to  sell  nothing  but  our  material. 

Use  Standard  Wire  Only 

We  do  feel  however,  that  no  jobber  should  sell  or  buy 
any  wire  because  it  is  cheap.  He  is  neglecting  his  obliga- 
tions to  the  public  when  he  adopts  this  attitude.  If  he  is 
now  handling  what  is  known  as  a  "cheap"  wire  he  should 
immediately  investigate  the  supplier's  methods,  both  manu- 
facturing and  selling,  and  make  absolutely  certain  that  noth- 
ing is  neglected  in  inspections,  and  satisfy  himself  that  the 
material  is  up  to  the  proper  standard.  If  he  cannot  make  his 
manufacturer  conforin  to-  a  proper  standard,  then  he  should 
cut  him  out.  Tlie  manufacturers  should  receive  co-operation 
from  the  jobbers  in  working  to  the  highest  possible  qualities. 
The  "price"  argument  should  be  relegated  to  a  secondary 
position,  and  the  jobl^er  should  limit  himself  to  selling  on 
"quality"  and  "service"  arguments.  The  customer  should 
have  what  he  wants  and  needs.  Sometimes  the  "wants"  and 
"needs"  are  not -the  same,  and  the  salesman  who  keeps  his 
mind  on  the  "needs"  is  the  one  who  wins  out  in  the  long  run. 

Recognize  the  Jobber 

We  cannot  emphasize  too  strongly  to  the  jobber  the  im- 
portance of  driving  every  manufacturer  to  adopting  a  stan- 
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This  is  the  only  sane 


policy  of  recognizing  the  jobbers, 
cv  in  the  elccirical  business,  and  -if  a  manufacturer  is  not 
liigent  enough  to  adopt  such  a  pohcy,  then  his  sell.ng 
methods  are  open  to  criticism,  and  when  any  of  his  methods 
are  open  to  question  his  manufacturing  methods  are  also 
under  fire;  and  unless  the  jobbers  throw  their  influence  on 
the  correct  side  in  matters  oT  this  kind  they  are  not  doing 
thc!r  best  for  the  industry. 

in  cases  where  we  have  secured  our  orders  from  the  indi- 
vidual owner  we  propose  to  clear  the  order  through  the  con- 
tractor who,  in  turn,  we  shall  require  to  deal  with  our  jobber 
in  his  particular  district. 

This  campaign  will  l^e  conducted  by  general  magazine 
advertising,  by  personal  solicitation,  and  in  such  other  ways 
as  may  seem  advisable  from  time  to  time.  It  will  be  accom- 
panied by  canvassing  architects,  engineers,  lighting  compan- 
ies, and  individual  plants. 

Systematic  Retailing 

Every  effort  will  be  made  to  decrease  the  competition 
business  of  each  contractor  and  to  increase  their  non-com- 
petitive business;  to  prevent  electrical  work  being  done  by 
anyone  but  an  established,  standard  contractor;  to  force  all 
retail  business  to  the  contractor;  to  have  the  contractor  deal 
with  the  jobber  entirely  on  all  electrical  lines,  and  to  insure 
all  stages  of  these  transactions  being  accomplished  with  a 
reasona1)le  profit. 

The  Jobber's  Duty 

So  much  for  the  general  policy.  Now  as  to  the  jobber's 
part.  The  jobber  must  accurately  examine  his  cost  of  opera- 
tion and  sell  no  wire  except  at  a  profit.  He  must  insist  on 
buying  and  selling  a  "quality"  article  only.  He  must  deal  on 
prices  based  on  the  market,  wherever  possible,  and  he  must 
adopt  a  policy  and  stick  to  it.  Don't  let -a  salesman  who  has 
been  unable  to  sell  a  standard  article  come  along  and  show 
his  ability  l)y  talking  you  into  using  a  cheap  article  which  is 
sul)-standard.  Convince  yourself  that  what  you  are  doing  is 
absolutely  right,  and  convince  your  salesmen,  and  they  will 
get  you  the  orders,  but  make  your  policy  and  stick  to  it 
through  thick  and  thin.  A  policy  is  not  much  .good  if  it  does 
not  sometimes  take  a  little  courage  to  carry  it  out. 


Two  Reports  of  Interest  to  Contractors 

Transmission  and  Distribution— Lighting  and  Illumination — Good 

Progress  in  Both 


The  various  committees  of  the  American  Institute  of 
Electrical  Engineers  recently  made  their  annual  reports, 
which  are  printed  in  the  proceedings  of  July.  Two  of  these 
are  particularly  interesting  to  central  station  operators, 
namely,  that  on  transmission  and  distribution  and  another  on 
lighting  and  illumination.  We  reproduce  these  in  part  here- 
with. The  transmission  report  speaks  of  the  trouble  many 
companies  have  experienced  during  the  last  few  years  with 
high-tension  insulators  and  the  experiments  that  have  been 
performed  showing  that  porosity  must  be  red.c^ti  to  the 
lowest  possible  limit  to  prevent  absorption,  the  joints  must 
be  so  designed  that  the  insulators  will  not  crack  with  ex- 
pansion and  contraction,  and  that  insulators  must  have  amplt 
margin  of  mechanical  strength.  The  report  also  deals  with 
the  problem  of  the  disposition  of  heat  in  underground  cables. 

The  illumination  report  speaks  particularly  of  the  approx- 
imate realization  of  the  quality  of  daylight  in  artificial  illu- 
mination secured  through  the  development  of  a  special  bluish 
bulb  which,  at  some  sacrifice  of  lamp  efficiency,  modifies  the 


quality  of  light  emitted  by  the  gas-filled  tungsten,  resulting 
in  a  spectral  distribution  of  the  same  general  character  as 
sunlight: 

TRANSMISSION  AND  DISTRIBUTION 
High-tension  Insulators 
During  the  last  few  years  the  troubles  with  high-tension 
insulators  have  become  cumulative.  During  the  summer  sea- 
sons of  1915  and  191G  the  failure  of  insulators  on  some  long- 
distance transmission  lines  resulted  so  disastrously  in  the 
way  of  interruptions  that  it  was  evident  something  had  to  be 
done  unless  we  were  content  to  relegate  long-distance  ser- 
vice to  the  category  of  intermittent  or  second-class  power. 
Particularly  on  the  Pacific  Coast  these  troubles  had  become 
acute.  Some  of  our  best  engineers  were  already  working  on 
tlie  problem.  A  number  of  the  far  western  companies  had 
clul)l)ed  together  and  employed  the  best  talent  they  could 
find  to  carry  on  the  investigation.  Professor  Ryan  of  Leland 
Stanford,  Jr.,  University  is  now  busy  carrying  out  experiments 
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on  a  very  large  scale  to  determine  the  effects  of  porosity  in 
porcelain.  All  who  are  acquainted  with  Professor  Ryan  and 
his  work  know  that  his  results  when  published  will  carry 
authority  on  this  point.  It  was  a  great  disappointment  to  us 
that  the  paper  promised  by  Professor  Ryan  on  the  results  of 
his  investigation,  to  be  presented  at  this  meeting,  had  to  be 
deferred  a  few  months  on  accoun^t  of  extraordinary  weather 
conditions,  making  it  impossible  to  complete  the  data. 

Professor  Peaslee  of  the  Oregon  Agriculture  College  has 
attacked  the  problem -from  the  chemical  and  microscopical 
point  of  view,  while  others  have  been  investigating  the  effects 
of  expansion  and  contraction  of  ins.ulators  on  dielectric 
strength.  The  manufacturers  of  insulators  have  also  been 
busy.  This  is  shown  in  Mr.  Austin's  paper,  presented  at  this 
meeting.  The  manufacture  of  high-tension  insulators  from 
fused  quartz  is  recommended  by  Mr.  Peaslee.  it  is  hoped 
that  someone  properly  equipped  will  pursue  this  line  of  inves- 
tigation. 

What  has  been  accomplished?  The  last  word  has  not 
been  said  on  any  of  these  lines  of  investigation  and  will  not 
be  said  for  a  long  time.  So  far  as  porcelain  insulators  are 
concerned  we  know  (1)  that  porosity  must  be  reduced  to  the 
lowest  practical  limit  to  prevent  absorption;  (2)  that  joints 
must  be  so  designed  and  made  that  the  insulators  will  not 
crack  from  expansion  and  contraction  effects;  (3)  that  insulat- 
ors must  have  ample  margin  of  mechanical  strength. 

Underground  Cables 

It  is  only  within  the  last  few  years  that  users  of  under- 
ground cables  have  begun  to  realize  the  importance  of  dispos- 
ing of  heat  due  to  copper  and  other  losses.  Conduit  lines 
were  designed  fifteen  or  more  years  ago,  with  the  idea  that 
there  would  be  from  three  to  five  watts  lost  per  foot  of  cable. 
Even  engineers  seemed  to  have  a  sort  of  blind  faith  that  these 
watts  would  gel  away  somewhere,  somehow.  No  one  ever 
stopped  to  cons_i_der  what  would  happen  in  case  these  watts 
did  not  get  away.  However,  we  have  found  out  in  the  school 
of  experience.  The  lesson  has  been  costly,  but  it  has  been 
learned.  It  is  scarcely  exaggeration  to  say  that  as  much 
skill  is  required  to  design  a  conduit  line  as  to  design  a 
dynamo. 

The  problem  is  to  dispose  of  heat.  This  may  be  done  in 
two  ways — (1)  by  minimizing  the  amount  produced;  (3)  by 
quickly  conducting  away  the  heat  that  is  produced.  The 
first  is  largely  the  problem  of  the  cable  manufacturer.  We 
have  two  papers  this  year  which  show  great  advance  in  our 
knowledge  of  dielectric  losses.  The  use  of  certain  insulating 
materials  in  saturating  paper  insulation  greatly  reduces  these 
losses.  This  is  well  brought  out  in  the  papers  by  Messrs. 
Bang  and  Louis  and  by  Messrs.  Clark  &  Shanklin.  The 
reduction  in  losses  is  not  a  small  amount  requiring  laboratory 
tests  to  find.  Cable  ratings  under  some  conditions  may  be 
more  than  doubled.  These  investigations  are  highly  profit- 
able and  should  be  continued.  The  second  point  relating  to 
conducting  the  heat  away  from  cables  after  it  has  been  gen- 
erated has  been  brought  out  by  Mr.  Harper.  No  operating 
engineer  can  read  this  paper  without  a  deep  and  sympathetic 
feeling  of  comradeship  with  the  author.  Most  of  the  under- 
ground conduits  now  in  use  were  Iniilt  without  any  regard  to 
their  capacity  to  dissipate  heat,  and  thereby  immense  sums 
of  money  have  been  thrown  away. 

Mr.  Roper's  paper  on  high-tension  cable  joints  is  the  very 
highest  authority  on  this  sul)ject,  and  is  worth  careful  study. 
Probably  there  are  more  breakdowns  at  the  present  time  in 
joints  than  in  all  the  rest  of  a  cable  system.  Practically  all  of 
these  t)reakdowns  are  avoidable  hy  carefully  following  the 
recommendations  laid  down  by  Mr.  Roper. 

Suggestions  for  the  Future 

I'or  the  future  activities  of  this  committee  I  suggest  that 
it  pursue  the  high-tension  insulator  problem.    The  work  has 


been  started,  but  there  is  much  to  be  done.  Investigations  so 
far  indicate  pretty  clearly  where  the  weaknesses  lie,  and  this 
is  but  one  step  from  the  solution  of  the  problem.  We  sug- 
gest that  further  investigations  be  made  on  the  subject  of 
dielectric  loss  in  cables,  to  the  end  that  the  laws  governing  it 
may  be  definitely  known.  It  will  then  be  possible  for  the 
manufacturer  to  give  an  even  quality  of  cable  with  minimum 
dielectric  loss. 

We  further  suggest  that  the  use  of  30,000  or  30,000-volt 
cables  be  investigated.  Some  20,000-volt  cable  is  now  in  use 
in  this  vicinity,  but  we  greatly  desire  to  hear  all  about  it. 

LIGHTING  AND  ILLUMINATION 
Progress  in  Electric  Illumination 

The  marked  progress  in  electric  lighting  in  the  past  fe 
years  is  founded  largely  on  the  reduced  cost  of  luminous  flux^ 
The  higher  lamp  efficiencies  which  have  been  realized  in  the 
newer  electric  lamps,  together  with  the  gradual  decline  in 
cost  of  power,  have  combined  to  cheapen  luminous  flux  to 
such  an  extent  that  the  average  customer  can  with  advantage 
sacrifice  cost  to  a  moderate  degree  in  order  to  enhance  to  a 
greater  degree  the  satisfactoriness  of  his  installation.  On 
this  thesis  may  be  explained,  at  least  in  part,  the  tendency 
toward  higher  illumination  intensities,  both  indoors  and  out- 
doors, the  more  general  use  of  indirect  or  partially  indirect 
lighting  systems,  and  the  demand  for  so-called  "filtered  flux," 
as  in  the  lamp  which  supplies  luminous  flux  approximating 
daylight  in  quality,  or  as  in  the  yellow  lamp  or  the  various 
kinds  of  tinted  glassware. 

It  is  not  intended  to  leave  the  impression  that  the  lower 
cost  of  luminous  flux  from  electric  lamps  is  uniquely  respon- 
sible for  this  marked  development  in  artificial  illumination 
practice.  Along  with  this  growing  economy  must  be  con- 
sidered the  important  progress  manifest  in  the  increasing 
appreciation  of  the  value  of  the  newer  ideas  of  illumination 
and  the  equally  important  progress  in  developing  the  means 
by  which  these  more  highly  developed  ideas  may  be  realized 
in  practice. 

Artificial  Daylight 

A  few  particular  cases  of  progress  may  be  mentioned. 
One  of  the  more  important  of  these  is  perhaps  the  approxi- 
mate realization  of  the  quality  of  daylight  in  artificial  illu- 
mination, secured  through  the  development  of  a  special  blu- 
ish bulb,  which,  at  some  sacrifice  of  the  lamp  efficiency,  modi- 
fies by  selective  absorption  the  quality  of  luminous  flux 
emitted  by  the  gas-filled  tungsten  lamp,  so  that  the  trans- 
mitted flux  has  a  spectral  distribution  of  the  same  general 
character  as  sunlight. 

"Flood  lighting"  constitutes  another  particular  case  oi 
recent  progress  worthy  of  special  mention.  The  application 
in  the  lighting  of  the  Statute  of  Liberty  is  the  inost  promin- 
ent illustration  of  this  type  of  illumination  but  it  is  being 
used  in  the  most  varied  ways,,  many  of  which  have  marked 
practical  value.  In  connection  with  flood  lighting  may  be 
mentioned  the  recent  activity  regarding  projection  lamps  in 
general,  and  the  present  prominence  of  the  question  of  auto- 
mobile headlights  and  other  searchlights. 

White  Way  Lighting  ^ 

One  other  example  of  progress  is  to  be  found  in  the  conB 
siderable  increase  in  the  use  of  ornamental  "White  Way" 
lighting  for  main  business  streets  and  ornamental  boulevard 
and  residential  street  lighting.  This,  of  course,  has  resulted 
in  a  general  revising  of  the  standard  of  illumination  through- 
out streets  of  lesser  importance,  but  joining  more  or  less 
closely  the  "White  Way"  districts.  Along  with  the  better 
lighting  of  lousiness  streets  there  is  a  gradual  tendency  to  im- 
prove residence  street  lighting  and  to  make  better  use  of  the 
light  flux  available  on  such  streets  by  more  rational  subdi- 
vision of  units  and  by  utilization  of  light  flux  heretofore 
wasted  for  the  lack  of  proper  directing  devices. 
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Do  We  Realize  the  Cheapness  of  Electric  Current? 

It  is  just  possible  that  the  contractor  on  his  daily  rounds, 
and  the  dealer  as  he  passes  electrical  appliances  over  the 
counter,  does  not  sufficiently  emphasize  the  fact  that  while 
everything  else  which  enters  into  our  daily  expenditures  has 
increased  in  price  during  the  last  five  years  from  50  to  100 
per  cent.,  the  cost  of  electricity  has  been  reduced  in  even 
grciuter  proportion.  There  are  still  many  people  who  have  the 
impression  that  electricity  is  expensive;  that  electric  cooking- 
costs  more  than  gas;  that  electric  light  bills  are  high;  that  it 
costs  a  great  deal  to  operate  an  electric  fan,  an  electric  iron, 
or  an  electric  sweeper.  As  a  matter  of  fact,  many  of  these 
operations  can  be  carried  on  almost  without  appreciably  in- 
creasing the  monthly  bill,  so  small  is  the  amount  of  current 
consumed. 

The  City  Light  and  Power  Depantment  of  Winnipeg  illus- 
trates this  idea  in  a  most  realistic  way  in  the  accompanying 


EtECTRICITY 
^es  DOWN 

the  slide 
while  2vlt  ol 
commodities 
^o  UP- 

No  pressure  wa»  brought  te  bear  on  City  Power  to  reduce  the  price  of  ELECTRICITY- 
We  saw  our  way  clear  to  cut  the  price  and  give  the  Qtizeiw  of  Winnipeg  the 

benefit  of  the  saving  - 
If  however  you  are  still  using  high  priced  wood,  coal,  or  gas  for  fuel.  yo«  are  not 

getting  the  best  value  for  your  money- 

The  Price  of  ELECTRIC  FUEL  for  Cooking  is  Half  that 
Mi  of  Wood,  Coal,  or  Gas  ■ 

When  the  pnce  of  gaa  goes  up  26  per  ceni.,  •Iftrtrisity  will  cost  less  than  half  the  price  of  gas. 
Can  you  afford  lo  pay  the  Ga£  Company  MOEE— or  wiU  you  use  elactric  fuel  and  cat  your  bill  im  half?  Qui 
lervice  in  at  your  service  all  the  time,  and  we  wllJ  be  very  ^ad  to  serve  you.    For  further  iaformition,  writa,  call, 
or  phODe. 

Stoves  Sold  and  Installed  on  Very  Easy  Terms 

City  Light  ^  Power  Dept. 


54  KING  STREET 


PHONE  GARRY  1800 


advertisement,  which  appeared  recently  in  local  papers.  The 
cost  of  electric  current  sure  is  on  the  toboggan  slide,  while 
everything  else  is  soaring  as  only  a  balloon  can,  or  at  least 
could  in  the  old  days  before  present  prices  entered  into  the 
competition.  Of  course,  the  cost  of  current  in  Winnipeg  is 
cheap,  but  there  are  many  other  places  in  Canada  where  the 
rates  are  comparable  and  where  this  type  of  advertisement  is 
equally  applicable.  Central  stations  and  dealers  and  contrac- 
tors will  do  well  to  emphasize  more  frequently  and  more  per- 
sistently the  greatly  reduced  cost  of  electric  current. 


Automobile  Horn,  Operated  by  Telephone,  Calls 
Men  Out  on  Construction  Job 

There  is  usually  a  telephone  on  a  construction  job,  and  it 
is  often  a  great  bother  to  the  timekeeper  or  material  clerk  to 
have  constantly  to  go  out  on  the  job  and  lind  the  superinten- 
dent or  the  person  wanted  to  answer  a  call.  If  the  calls  are 
long-distance  ones,  the  person  must  be  summoned  immedi- 
ately. An  easy  way  of  getting  out  of  the  difficulty  is  described 
by  a  writer  in  Engineering  News-Record.  The  trouble  is 
easily  solved  l^y  putting  on  the  outside  of  the  shanty  a  Klaxon 
automobile  horn,  operated  by  a  push-button  near  the  tele- 
phone.   Give  the  men  likely  to  be  called  a  particular  buzz. 


such  as  two  short  or  three  long.  In  this  way  they  can  be 
found  in  far  less  time  and  with  far  less  trouble  than  by  send- 
ing someone  after  them. 

This  scheme  was  adopted  where  the  shanty  was  across  a 
busy  street  from  a  ten-storey  building  that  was  being  erected. 
In  spite  of  the  fact  that  there  was  much  automobile  traffic 
using  similar  horns  in  the  street  the  distinctive  call  repeated 
a  few  times  invariably  brought  the  man  wanted.    The  horn 


FbsiHon  Hook  iakes  when  Telephone  rings 


I  1< 
Lipc/rof:K  nhen  Ma^ne^  * 

re /eases  Caich  ^ 


Electromagnet  in  telephone  circuit  automatically  sounds  horn  when  bell  rings 

cost  $2.50  second-hand,  and  required  four  dry  cells  for  its 
operation. 

Another  arrangement,  illustrated  herewith,  has  a  horn 
which  automatically  sounds  when  the  telephone  rings.  In  this 
case  the  office  was  situated  on  the  hill  and  when  the  telephone 
rang  the  bell  could  not  be  heard  unless  someone  were  near  it. 
An  electromagnet  similar  to  that  ordinarily  used  in  a  call-bell 
was  placed  in  the  telephone  circuit  so  that  when  the  telephone 
rang  the  action  of  the  magnet  raised  a  latch  that  released  a 
"lip,"  or  drop.  When  this  drop  fell  it  automatically  closed  a 
circuit  in  which  a  Klaxon  horn  was  wired  up  with  four  dry 
cells.  This  circuit,  of  course,  would  remain  closed,  and  the 
horn  would  continue  to  sound  until  someone  came  and  put  up 
the  drop.   The  general  arrangement  is  shown  in  the  sketch. 

At  night,  and  when  there  was  no  one  on  the  work,  it  was 
a  simple  matter  to  disconnect  one  of  the  wires  and  break  the 
circuit,  eliminating  the  danger  of  exhausting  the  dry  cells  in 
case  the  telephone  should  ring  when  no  one  was  there  to  put 
up  the  drop.  As  the  work  was  down  in  the  river  bed  and 
some  distance  from  town,  there  was  no  chance  of  confusing 
the  signal  with  other  automobile  horn's. 


Industrial  Heating 

The  Westinghouse  Type  C  oven  heater  is  designed  espe- 
cially for  use  m  enameling  or  japanning  ovens,  but  may  be 
used  in  a  large  variety  of  applications  where  ovens  are  em- 
ployed for  a  baking  or  drying  process.  The  heating  element 
consists  of  a  ribbon  wound  on  a  number  of  fire-clay  bushings 
assembled  on  two  steel  tie-rods,  between  two  pressed  steel 
end  plates.  The  ends  of  the  ribbon  are  scured  to  drop  forged 
steel  terminals,  which  are  clamped  to  the  steel  tie-rods,  the 
rods,  therefore,  becoming  the  terminals  for  the  heaters.  These 
rods  are  insulated  from  the  end  frames  where  they  pass 
through  same,  and  the  ends  are  threaded  for  bolting  on  the 
connectors.  Connections  are  made  of  J/g  in.  x  1  in.  cold 
rolled  steel.  A  large  number  are  made  standard,  and  may  be 
supplied  directly  from  stock,  along  with  the  heater.  Special 
connectors  are  furnished  to  meet  the  requirements.  Cold 
rolled  steel  bus  bars  are  recommended,  and  may  be  mounted 
directly  above  the  heater  on  insulators  bolted  directly  to  the 
end  frames.  Connectors  are  secured  to  bus  bars  by  steel 
clamps.  Hooks  are  used  for  hanging  the  heaters^  on  to  the 
usual  supporting  steel  work,  which  may  be  fiat  iron,  angle  or 
channel  iron»  or  pipe  work.  The  hooks  are  bolted  to  the 
flanged  end  plates  of  the  heaters.    I'rotecting  screens  may  be 
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attached  directly  to  the  flanged  end  plates  without  any  other 
means  of  support.  Heaters  may  be  mounted  either  on  the 
side  walls  or  on  the  floor  and  in  any  position.  Heaters  are 
normally  rated  at  3.5  kilowatts  at  120  volts.  Any  number  of 
these  heaters  may  be  installed  in  an  oven  and  con-nected  to 
any  power  circuit  which  may  be  normally  supplied — single- 
phase,  polyphase,  110-230,  or  440  volts.  On  320-volt  service 
two  heaters  are  connected  in  series,  and  on  440-volt  service 
four  heaters  are  connected  in  series.  Where  three-phase 
power  circuits  are  used  the  heaters  are  connected  three- 
phase,  with  the  phases  balanced.  This  heater  is  put  out  by 
the  Canadian  Westinghouse  Company,  Ltd.,  of  Hamilton, 
Ont. 


Conserve  the  Coal 

The  coal  shortage  of  last  winter,  and  which  still  exists, 
coupled  with  the  high  cost,  has  made  us  alive  to  the  necessity 
for  fuel  economies  wherever  possible.  It  is  desirable  that  no 
one  burn  more  fuel  for  any  given  purpose  than  is  necessary. 
In  the  generation  of  steam  many  things  are  being  done  along 
this  line.  One  of  the  most  important  improvements  for  con- 
trolling the  economical  use  of'  fuel  is  an  instrument  recently 
invented  for  recording  the  level  of  water  in  l:)oiIfrs,  that  it 
may  always  l)e  kept  on  the  economical  line,  and,  therefore, 
that  it  will  only  require  the  minimum  quantity  of  coal  to 
evaporate.  The  usual  practice  of  depending  on  the  eye  of  the 
water-tender,  good  man  though  he  may  be,  is  uncertain.  The 
instrument  referred  to,  and  illustrated  herewith,  in  no  wise 
belittles  the  use  of  flow-meters  or  regulators,  but  it  has  a 
field  all  its  own.  It  will  appeal  particularly  to  the  owner  and 
manager,  officials  who  may  eitlier  not  be  technical  men  or,  if 
they  are,  are  too  busy  to  attend  to  the  engineering  details. 
They  will  not  be  able  to  keep  control  by  an  occasional  glance. 
The  use  of  this  instrument  will  safeguard  against  loss  in  coal 
wasted  due  to  too  much  water,  insure  against  explosions  and 
repairs  from  too  little  water,  and  show  at  every  minute  how 
nearly  the  point  of  greatest  economy  is  approaclied.  Tliis 
apparatus,  it  is  claimed,  will  record  the  water  level  correctly 


lectrical  recorder,  contact  mechanism  on  the  left. 

on  the  dial,  and  if  the  boiler  is  emi)ty  or  full  the  alarm  will 
ring  and  the  lights  flash.  The  bells  and  lights  may  be  placed 
at  the  t)ack  of  the  boiler  at  the  blow-of¥  valves,  and  will  give 
the  same  warning  as  on  the  recorder.  The  dial  may  be  placed 
in  an  office,  away  from  the  boilers.  As  an  example  of  tlie  sav- 
ing tf)  l)e  effected  it  may  be  stated  that  three  inches  too  mucli 
water  means  a  loss,  at  present  price  of  fuel,  of  approximately 
.$4,.'-)(K)  a  year  for  each  100  h.p.  J.  I).  LaChapelle  &  Co.,  :!I7 
.Si.  James  .Street,  Montreal,  Canada,  aic  Canadian  distributors 
for  the  manufacturers,  tlie  VVight  ICkctric  Recorder  Company, 
Cleveland. 


Apex  Domestic  Mangle  or  Ironing  Machine 

The  electric-driven  ironing  machine  developed  by  the 
Apex  Appliance  Company,  3,333  West  Thirtieth  Street,  Chi- 
cago, will,  it  is  claimed,  iron  perfectly  everything  in  the  aver- 
age family  washing  except  the  most  elaborately  ruffled  gowns 
and  lingerie.  For  fine  lace  and  embroideries  it  is  claimed  to  be 
superior  to  the  hand-iron,  as  the  entire  article  is  pressed  at 
one  time  and  there  is  no  pulling  or  drawing.  The  principle 
upon  which  the  Apex  ironer  operates  is  the  same  as  that  of 
the  hand-iron  except  that  ithe  action  is  reversed.  Instead  of 
rubbing  the  iron  on  the  goods  the  goods  are  pressed  against 
the  ironing  surface.  The  polished  ironing  surface  or  "shoe"' 
is  curved  so  that  when  set  in  position  its  entire  surface 
presses  firmly  against  the  padded  roll  which  carries  the  cloth- 
ing over  the  irpning  surface.    The  shoe  is  heated  by  units 


which  are  located  inside  the  shoe.  These  heating  units  can* 
be  eitlier  gas  or  gasoline  burner  or  electric  coils,  as  desired. 
They  are  arranged  so  as  to  maintain  an  even  heat  over  the 
entire  surface  of  tlie  "shoe."  All  parts  of  the  machine  are 
metal,  with  the  exception  of  the  padded  roll  and  feed  board. 
The  gears  and  belts  are  enclosed  by  guards.  The  machine  is 
47  inches  high,  and  the  roll  is  44  inches  in  length.  The  ma- 
chine is  lielt-driven  by  a  Robbins  &  Myers  motor.  If  d-esired, 
it  can  he  equipped  to  operate  from  the  wasliing  niachin 
motor. 


Heavy  Building  Program 

The  Bell  Tele])hone  Conii)any  have  decided  on  a  build 
ing  programme  necessitated  by  the  steady  growth  of  th 
system.    The  following  are  brief  details: 

Contracts  have  been  let  and  work  commenced  on  a  ne 
central  office  Iniilding  on  Garfield  Avenue,  Hamilton.  It 
expected  tliat  the  luiilcling  and  equipment  will  be  ready  f 
service  about  March  of  next  year. 

Across  the  road  from  the  location  of  the  existing  ofRc 
on  William  Street,  Lindsay,  work  will  commence  at  one 
upon  a  new  central  office  building,  to  be  ready  tor  occupatio 
towards  the  end  of  the  present  year. 

Tenders  are  about  to  be  called  for  a  new  central  ofific 
building  on  Alliert  Street,  Thorold,  Ont. 

IMans  are  almost  completed  for  a  new  central  office  build 
ing  to  be  erected  in  Notre  Dame  de  Grace,  Montreal,  at 
the  corner  of  Walklcy  Avenue  and  Sherljrooke  Street.  The 
ljuilding  is  expected  to  be  ready  for  occupation  about  May 
1st  next. 

Plans  are  l)eing  prepared  and  tenders  will  soon  be  called 
for  covering  the  erection  of  a  central  office  building  at  St. 
Hyacinthe.  This  will  lie  a  two-storey  structure,  and  will 
be' situated  at  the  corner  of  Girouard  and  Laframboise  Streets. 
It  will  l)e  ready  for  service  about  April  next. 

A  central  office  Iniilding  on  William  Street,  Smith's 
Falls,  will  be  coiiipkled  early  next  spring.  Plans  are  now 
being  prepared. 
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Fisher  Electric  Company  Extending 

Mr.  E.  McBride,  formerly  assistant  to  superintendent  of 
distribution,  Toronto  Electric  Light  Company,  and  latterly 
superintendent  of  standardizing  the  change-over  of  the  sys- 
tem from  60  to  35  cycles,  has  become  associated  with  Mr. 
Fisher,  of  the  Fisher  Electric  Company,  48  Brittain  Street,  to 
deal  in  new  and  second-hand  equipment.  This  firm  is  develop- 
ing at  the  present  time  from  a  local  to  a  Dominion  organiza- 
tion, and  will  establish  connections  from  coast  to  coast. 


New  Factory  for  Fred  Thomson  Company 

A  contract  has  been  let  for  a  new  factory  for  the  Fred 
Thomson  Company,  Ltd.,  Montreal.  This  will  be  on  Gene- 
vieve .Street,  of  four  storeys,  108  x  50,  and  of  brick  construc- 
tion. It  is  designed  for  the  purpose  of  building  electrical 
motors,  etc.,  and  will  have  considerable  space  for  storage 
purposes.  The  company  propose  to  also  utilize  the  present 
premises  on  Craig  Street  West. 


The  Ontario  Safety  League  have  recently  sent  out  a  num- 
ber of  bulletins.  Two  of  them — Nos.  20  and  21 — refer  to 
electric  railway  operation,  and  picture  cases  in  which  acci- 
dents occur  which  could  be  easily  avoided.  No.  77  is  an  in- 
dustrial bulletin,  showing  how  an  accident  occurred  through 
the  failure  of  an  employe  to  wear  his  goggles. 


As  a  war-time  measure  in  France  it  is  proposed  to  create 
a  new  office  of  under-secretary  of  state,  who  will  be  charged 
with  the  task  of  developing  and  extending  the  use  of  France's 
resources  in  water-power.  It  is  stated  there  is  available  a 
vast  amount  of  energy  which  has  never  been  adequately  ex- 
ploited, owing,  principally,  to  complicated  regulations  con- 
cerning its  application  to  industry. 


New  Book 

How  to  Make  High  Pressure  Transformers — by  F.  W. 
■'\ustin,  professor  and  head  of  the  Department  of  Electrical 
Engineering,  Thayer  School  of  Engineering;  second  edition; 
65  cents.  The  book  consists  of  directions  for  designing,  mak- 
ing, and  operating  high  pressure  transformers.  45  pages; 
4!/2  X  7  in.;  illustrated. 


1 

I 


The  illustration  herewith 
represents  a  telegraph 
station  in  the  trenches- 
Reproduced  from  a  Brit- 
ish magazine. 


Trade  Publications 

Isolated  Plants— The  Main  Electric  Company  are  distri- 
buting Bulletin  No  80,  which  comprises  part  of  a  report  of  the 
Carnegie  Institute  of  Technology  on  one  of  ithe  Main  electric 
plants,  which  was  subjected  to  a  test  in  their  laboratory. 

Transformers — Bulletin  No.  135,  by  the  Packard  Electric 
Company,  St.  Catharines,  illustrating  and  describing  the 
Packard  line  of  transformers  for  lighting  and  power. 

Ccirbon  Brushes — A  descriptive  bulletin  is  now  being  dis- 
tributed by  the  Calebaugh  Self- Lubricating  Carbon  Brush 
Company,  1503  Columbia  Avenue,  Philadelphia,  describing 
their  No-spark  carbon  brushes  for  use  on  generators  and 
motors.  The  growth  of  this  company's  business  has  been  so 
great  that,  dating  from  August  1,  their  plant  will  be  located 
at  1508-1518  Columbia  Avenue;  the  office  will  still  remain  at 
1503.  The  Electrical  Equipment  Company,  Montreal,  are 
Canadian  representatives. 


Personal 

Mr.  H.  E.  Howe,  assistant  to  the  president  of  Arthur  D. 
Little  Ltd.,  Montreal,  has  been  elected  a  member  of  the 
Society  of  Civil  Engineers.  Mr.  Howe  is  an  authority  on 
electro-chemistry. 

Mr.  F.  X.  Couture,  recently  appointed  superintendent  of 
the  Sherbrooke  Railway  and  Power  Company,  has  been  in  the 
service  of  that  company  for  twenty  years,  during  which  time 
he  has  risen  from  the  position  of  carpenter  to  the  highest 
office  in  the  gift  of  the  company. 

Mrs.  Elmer  Williams  (nee  Miss  Lena  Worby),  who  has 
operated  one  shift  of  the  Westbury  Electric  Light  and  Power 
Company's  generating  plant  with  perfect  success  for  over 
four  years,  has  resigned.  Mrs.  Williams  is,  we  believe,  the 
only  woman  operator  in  Canadian. 


It  has  been  announced  by  the  United  States  Secretary  of 
War  that  plants  for  the  production  of  atmospheric  nitrogen 
will  be  constructed  immediately,  at  a  cost  of  about  $4,000,000, 
and  that  water-power  will  not  be  used.  Sites  have  not  yet 
been  selected. 


Toronto  Hydro  Annual  Report 

(Concluded  from  page  28.) 

Another  item  of  special  interest,  as  indicating  the  extent 
to  which  the  customers  of  the  Toronto  Hydro- Electric  Sys- 
tem, are  utilizing  electrical  appliances  of  various  kinds  is  to 
the  effect  that  over  18,500  articles  were  sold  from  the  Hydro 
Shop  (excluding  lamps),  an  increase  of  more  than  30  per  cent, 
over  the  previous  year.  In  this  connection  the  report  men- 
tions that  a  branch  demonstration  sales  office  has  been 
opened  in  connection  with  the  new  Carlaw  Avenue  sub-sta- 
tion, which  provides  facilities  for  the  patrons  of  the  system 
in  the  eastern  section  of  the  city. 

The  balance  sheet  now  shows  total  assets  for  the  Toronto 
Hydro-Electric  System  of  $8,882,171,  made  up  roughly  as  fol- 
lows: Fixed  assets,  $7,501,186;  stores  on  hand,  $435,25!);  acv 
counts  receivable,  $341,461;  captal  funds  in  hands  of  city 
treasurer  and  cash  in  bank,  $710,141. 

The  necessary  amounts  have  been  set  aside  for  interest, 
depreciation,  and  sinking  funds,  in  accordance  with  the  regu- 
lar policy  of  the  commissioners,  which  is  to  set  aside  out  of 
earnings  from  year  to  year  the  following  sums:  (I)  The 
amount  necessary  to  meet  all  interest  on  the  debenture  issue 
for  the  purchase  of  the  enterprise;  (2)  the  amount  necessary 
to  constitute  a  sinking  fund,  which,  accumulating  at  a  given 
rate  of  interest,  shall  be  sufficient  to  pay  for  the  debentures 
at  maturity;  (3)  the  amount  necessary  to  accumulate  by  the 
end  of  the  life  of  the  various  items  of  the  plant  a  fund  suffi- 
cient to  replace  the  same  without  making  any  further  de- 
mands upon  the  city  for  new  issues  of  debentures  for  rej)lac- 
ing  apparatus 
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Current  News  and  Notes 


Brantford,  Ont. 

The  Lake  Erie  and  Northern  Electric  Railway  is  now 
connected  up  with  Lake  Erie,  the  first  car  running  into  Port 
Dover  from  Brantford  on  July  14. 

The  hy-law  in  Brant  Township  to  spend  $27,000  to  intro- 
duce hydro-electric  power  into  the  city's  suburbs  was  carried 
by  a  majority  of  156. 

Chatham,  Ont. 

Arrangements  are  being  completed  for  a  supply  of  hydro 
power  for  the  Chatham  and  Wallaceburg  Electric  Railway. 
Power  is  now  generated  in  Chatham,  but  it  is  anticipated 
that  an  improved  service  can  be  rendered  with  more  power 
on  the  line. 

Cookshire,  Que, 

Ayton  Cromwell,  contractor,  Cookshire,  Que.,  has  been 
award  the  contract  by  the  Westbury  Electric  Light  and 
Power  Company  to  construct  a  concrete  dam  across  the 
Eaton  River  at  their  new  plant. 

East  Angus,  Que. 

The  Westbury  Electric  Light  and  Power  Company  have 
succeeded  in  obtaining  an  exclusive  franchise  with  the  cor- 
poration of  the  town  of  East  Angus,  Que.,  to  supply  electri- 
city for  light,  heat,  and  power  for  a  term  of  eight  years.  Do- 
mestic and  commercial  lig"hting  rates  are  7  cents  per  kw.h. 

Edmundston,  N.B. 

Application— to  the  government  has  been  made  by  the 
Town  Council  of  Edmundston.  N.B.,  for  a  grant  of  $75,000, 
to  be  used  in  improving  the  aqueduct,  sewage,  and  electric 
systems. 

Fredericton,  N.B. 

The  Maritime  Electric  Company,  Fredericton,  N.B..  have 
obtained  a  charter;  capital,  $1,000,000. 

Hamilton,  Ont. 

Jerome  McCarty,  an  operator  at  the  Dundurn  sub-station 
of  the  Hamilton  Hydro-Electric  System,  died  recently,  as  a 
result  of  burns  received  while  installing  a  new  transformer 
fuse. 

Joliette,  Que. 

Tenders  are  being  received  by  the  Town  Council  of  Joli- 
ette, Que.,  for  lamps  and  electrical  equipment. 

Montreal,  Que. 

The  Clemens  Electrical  Corporation  of  Canada,  Ltd.,  has 
been  incorporated;  head  office,  Montreal;  capital  stock, 
$30,000. 

In  connection  with  the  conduit  system  the  city  of  Mont- 
real is  adding  two-thirds  of  a  mile  to  the  lighting  system 
which  has  been  in  operation  for  some  time  in  parts  of  the  city. 
The  latest  section  is  on  St.  Lawrence  Boulevard,  from  Craig 
Street  to  Sherbrooke  Street,  which  makes  a  total  of  eight 
miles  under  the  new  system.  Thirty  additional  lamps  are  to 
he  installed  in  place  of  the  present  cighteen'lamips. 

Only  one  tender — that  from  the  Montreal  Liglit,  Heat 
and  Power  Company,  was  received  by  the  City  of  Montreal  in 
response  ito  invitations  to  bid  for  the  supply  of  power  for 
pumping  purposes  in  connection  with  the  aqueduct.  The 
engineers  who  recently  reported  on  this  project  suggested 
that  tenders  be  asked  for  this  purpose.  The  price  of  the 
Montreal  Light,  Heat  and  Power  Company  is  $26.50  for  prim- 


ary and  $24.50  for  secondary  horse-power,  to  be  delivered  at 
a  central  distributing  point.  For  general  distribution  of  not 
less  than  250  h.p.,  at  any  point,  the  price  is  $27.50  and  $25.50 
for  primary  and  secondary  horse-power  respectively,  while  for 
power  at  a  central  point  at  11,000  v.  the  price  is  $25  and  $23. 30 
respectively.  Indications  point  to  the  hydro-electric  portion 
of  the  aqueduct  scheme  being  abandoned,  owing  to  lack  of 
funds. 

North  Battleford,  Sask. 

Mr.  Caldwell,  superintendent  of  utilities.  North  Battle- 
ford.  Sask.,  recently  spoke  before  the  Town  Council  of  Ros- 
thern,  endeavoring  to  interest  them  in  the  purchase  of  an 
electric  plant  which  his  city  has  for  sale.  Mr.  Caldwell 
stated  that  they  burned  slack  coal  at  North  Battleford,  which 
reduced  their  fuel  costs  by  over  one-half,  or  practically  as  low 
as  crude  oil. 

Norlhport,  B.C. 

The  Northport  Power  and  Light  Company,  Northport, 
B.C.,  has  been  organized  to  supply  light  and  power  to  the 
Nelson  district.  One  of  the  directors  is  Mr.  Lorne  A.  Camp- 
bell of  the  West  Kootenay  Power  and  Light  Company. 

Petrolea,  Ont. 

The  Town  Council  of  Petrolea,  Ont.,  are  contemplating  a 
hydro  pumping  system  to  secure  a  supply  of  water  from  the 
lake. 

Toronto,  Ont. 

Work  has  commenced  on  the  extension  of  the  civic  car 
line  on  Bloor  Street,  Toronto,  from  Quebec  Avenue  westerly 
to  Runnymede  Road.  A  single  track  is  to  be  laid  on  the 
north  side  of  the  street,  thus  allowing  for  future  double  track 
when  required. 

The  Toronto  and  York  Radial  Railway  Company  ha\c 
increased  the  wages  of  all  their  employes  $10  a  month.  This 
covers  the  Mimico,  Kingston  Road,  and  Metropolitan  lines. 
Vancouver,  B.C. 

The  Carter  Electric  Company,  Ltd.,  has  been  incorpor- 
ated; head  office,  Vancouver;  capital,  $10,000. 

Victoria,  B.C. 

Municipalization  of  the  Victoria  section  of  the  British 
Columbia  Electric  Railway,  as  an  outgrowth  of  the  recent 
strike,  has  been  discussed  by  the  City  Council.  Noithing  has 
been  made  public  as  yet,  but  it  is  understood  that  it  is  not  the 
intention  of  the  city  to  deal  with  the  province,  but  to  endeavor 
to  acquire  and  operate  the  street  railway  lines  as  a  municipal 
institution. 

Windsor.  Ont. 

The  Moloney  Electric  Con:pany,  Windsor,  Ont.,  are  co 
structing  an  addition  to  their  factory. 

Winnipeg,  Man. 

Winnipeg  Electric  earnings  for  May,  just  published,  w6 
as  follows:  Gross  receipts,  $259,793;  net  earnings  after  opera- 
tion costs  are  deducted,  $64,144;  net  earnings  after  meeting 
fixed  charges,  $3,856. 


The  Westinghouse  Lamp  Company,  New  York  City, 
announce  the  appointment  of  Mr.  T.  C.  Whaling  as  General 
Manager  of  the  Company  to  succeed  Mr.  Walter  Gary,  whose 
election  as  vice-president  of  the  Westinghouse  Electric  & 
Manufacturing  Company  has  just  been  announced. 
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Phillips  Factory 
at  Montreal 


Experienced  Engineers  Specify 

EUGENE  PHILLIPS  CABLES 


ill 


i 


I 


The  name  Eugene  F.  Phillips  on  a  drum  of  Cable  for  Power, 
Lighting,  Telegraph  or  Telephone  is  the  hallmark  of  the  most  de- 
pendable cable  on  the  market  today.  Our  workmen  are  particu- 
larly skillful  in  this  line  of  work  and  have  been  with  us  for  many 
years.  A  number  of  them  are  sons  of  our  former  employees.  The 
experience  we  have  gained  in  25  years  of  wire  and  cable  manufac- 
ture is  worth  your  consideration  on  all  electrical  contracts.  We  can 
give  you  a  distinctive  service  in  supplying  the  proper  wires,  cables, 
etc.,  for  your  particular  job. 

Write  us  for  details  on  that  new  contract 


Eugene  F.  Phillips  Electrical  Works 

Head  Office  and  Factory,  Montreal  limited 
Branche.s  at  Toronto,  Winnipeg,  Calgary  and  Vancouver 


m 
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Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  mininlum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


Motor  For  Sale 


1—150  H.P.,  25  cycle,  3  phase,  2200  volt. 
Westing-house  motor,  type  C.C.L.,  480 
R.P.M.,  complete  with  sliding  base,  pulley 
and  compensator.  New  this  year.  Power 
Plant  Equipment  Co.,  Traders  Bank 
Building,  Toronto.  15-15 


FOR  SALE 
Hydraulic  and  Electric 
Machinery 


One  S.  Morgan  Smith  water  turbine  unit  (1913) 
twin  wheels  built  for  55-()0  ft.  head,  rating  1,400 
h.p.,  governor  attached;  also  about  120  ft.  steel 
penstock,  8  ft.  diam.  5/16  plate. 

One  Can.  Gen.  Elee.  A.  C.  generator  (dynamo), 
T-W  k.v.a.  (1913)  single  phase;  can  be  easily 
changed  to  2  phase  or  3  phase. 

One  A.  C.  stationary  transformer,  50  k.v.a.; 
primary  voltage,  1,010/2,040;  secondary,  2  taps,  50 
v.  and  100  v. 

One  Holtzer-C'abot  D.C.  generator,  6  volts,  250 
amp.,  complete  with  field  rheostat. 

One  Railroad  Engineer's  transit,  tripod  and  rod. 
Makers,  Kueffel  &  Esser,  costing  ii;225. 

All  in  the  best  condition.  Quotations  made 
to  reliable,  bona  fide  enquiries.  Delivery  can 
be  made  in  three  weeks.  Box  556,  Electrical 
TSfews,  Toronto,  Ont.  14-15 


For  Sale 

MOTORS  and  PUMPS 


2  centrifugal  pumping  units  complete  as  fol- 
lows2— 24-in.  Suction,  24-in.  Discharge  cen- 
trifugal pumps  direct  connected  to  Canadian 
Westinghouse  induction  motors.  Type  H.F.,  Con- 
stant Speed,  750  H.P.,  2200  Volts,  25  Cycle,  3 
Phase,  175  Amp.  per  terminal,  292  R.P.M.,  com- 
plete  with  circuit   breaker   and  starter. 

These  units  are  practically  new  and  have  re- 
ceived good  care  and  can  be  purchased  as  a 
whole  or  in  part.  • 

CANADIAN  STEWART  CO.,  LTD., 
Dominion  Bank  Building, 
j5.jg  Toronto,  Onl^ 


ELECTRIC  ROW  BOAT  MOTOR 

Make  your  Row  Boat 
an    Electric  Launch. 
Buy  a  Jewel  De- 
tachable Row 
Boat  Motor  run 
by  electricity. 
Attaches  to  any 
Row    Boat  and 
runs  on  two  six  volt 
Batteries. 

Agents   wanted.   Write  for  prices 

JEWEL  ELECTRIC  COMPANY, 
112  N.  Fifth  Ave.,  Chicago 


Transformers  Wanted 


11000  volts   to  22f)0,  60  cycle,   3-150  or  200 

K.V.A.,  single   phase,   or   1-3   phase,   about  500 

K.V.A.  Box  605,  Electrical  News,  Toronto,  Ont. 
1.5- 15 


Generator  Wanted 


1-100  K.W.,  3-phase,  CO  cycle,  22(X)  volt,  belted 
Generator.  Box  606,  Electrical  News,  Toronto, 
Ont.  15-15 


Supplement  to  N.  E.  L.  A. 
Rate  Book  1917 

The  first  of  the  series  of  supplements 
to  the  N.E.L.A.  rate  book  has  been  sent 
out  to  all  subscribers,  and  any  member 
who  has  not  for  any  reason  received  his 
copy  is  asked  to  communicate  with  head- 
quarters and  a  duplicate  will  be  sent.  The 
supplement  is  to  be  inserted  at  the  back 
of  the  volume,  where  space  has  been  pro- 
vided for  this  purpose. 

New  supplements  will  be  isued  in  July 
and  October,  giving  the  new  rates  and 
such  changes  in  the  existing  rates  as 
have  occurred  since  the  preceding  supple- 
ment was  issued.  In  the  meantime  Class 
A  members  who  have  not  yet  subscribed 
are  urged  to  do  so,  as  the  edition  is  lim- 
ited and,  when  exhausted,  back  issues 
cannot  be  supplied. 


PETRIE'S  LIST 

of  New  amd  Uied 

MOTORS 


for    Immadiate  Delivery 


No.  H.P.  Phase  Cycle  Volts  Speed 
1       25       3       25       550  1440 
25 
25 
25 


15 
15 
10 

TA 

TA 

TA 

5 

5 

;! 

1 

'A 


60 
25 
25 
60 
25 
25 
25 


550 
550 
550 
220 
550 
550 
550 
200 
550 
220 
110 


1400 
720 
1420 
1710 
1700 
750 
1440 
850 
1440 
14.50 
14.50 


5-500  c.p.  Incandescent  lamps  with 
globes. 

Write  Ui  foi-  Prices 


Maker 

J.  &  M. 

T.  &  M. 

Westg. 

Westing. 

Fisher 

Lancashire 

Packard 

Chapman 

Westing. 

Excelsior 

Excelsior 

Fisher 

sockets  and 


H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont. 


MOTORS 
GENERATORS 
TRANSFORMERS 

25  and  60  CYCLE 


If 

You  Have 
Electrical  Equipment 
For  Sale 

Send  Particulars  to 

E.  A.  LOWRY 

209  King  Street 


GUELPH 


ONT. 


PATENTS 
HERBERT  J.  S.  DENNISON 

Machanical  Encinear  and 
Regitterad  Attorney 

Expert  in  Patents,  Trade  Marks,  Desigrns. 
Copyrights  and  Infringements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG..  ISKinsSt.W..  TORONTO 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices  ^ 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


PROCURED  IN  ALL 
COUNTRIES 
LONO  EXPERIENCE 
IN  PATENI  LITIGATiON 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONI 

MAIN 
26S2 

RIDOUT  &  MAYBCE 

59  Yonge  Street 
TORONTO       .       -       .  CANADA 
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Make  Stronger  Splices 


Stop  wire  losses  thru  acid 
fluxes.  Make  stronger, 
safer  splices  with 


3  times  stronger  than  acid 
— can't  start  corrosion. 

Sample  for  your  Dealer's 
name. 

4  forms :  stick,  paste,  salts 

and  liquid. 

HOUSTON  &  CO.,  Ltd. 

Cumberland  BIk.,  Winnipeg 
22  College  St.,  Toronto 
1825   Scarth   St.,  Regina. 

"In  the  Soderman's  game  since  '93, 


FOR  SALE 


The  following  Second  Hand  Motors 

THREE  PHASE,  60  CYCLE, 


IN  GOOD 

220  VOLTS 


No. 
1 
2 
1 
2 
1 
2 
2 


No. 
1 
4 
1 
1 
5 
1 

11 
2 
1 
2 
6 


H.P. 
SO 
30 
20 
10 

5 
1 


Speed 
.850 
1120 
1120 
1120 
1800 
1800 
1800 


Make 
Westinghouse 


T.  &  H.  E.  Co. 

Westinghouse 


TWO  PHASE,  60  CYCLE,  220  VOLTS 


H.P. 
SO 
30 
30 
20 
20 
IS 
10 
10 
10 

6 
6 
5 
3 
2 
1 


Speed 
850 
1120 
850 
850 
1120 
1120 
1120 
1800 
1800 
1800 
1800 
1120 
1800 
1800 
1800 
1800 


Make 
Westinghouse 


Can.  Gen.  Elec. 

Toronto  &  Hamilton  Electric 

Westinghouse 


ORDER 


Type 
CCL 


New 
CCL 


Type 
CCL 


CCL 


Canadian  General  Electric 
2  5  1800       Toronto  &  Hamilton  Electric 

1  3  1800       Westinghouse  CCL 

2  2  1800       Canadian  Crocker  Wheeler 

3  1  1800       Westinghouse  CCL 

1  Auto  Starter— New— C.G.E.,  220  volts,  60  cycle,  3  phase,  75  h.p. 

TRANSFORMERS 
60  CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 
No.         K.W.  Make 

4  25  Westinghouse 

2  76  Canadian  Crocker  Wheeler 
2              60  Westinghouse 

2  40  Packard 

2  5  Packard 

2  5  Pittsburgh 

For  Deliveries  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


Canada  Wire  &  Cable  Co.,  L  imited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses : 
501  Merchants  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering;  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipment*  from  Factory  or  nearest  Warehouse 


A  NICKEL 

Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufatflure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.  Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
Jl^  ^        this  natural  stroDger-than- 

"Cj  TA-*-*     steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufadtured  forms  are  Rods,  Flats,  Ca^ngs, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  BIdg. 
Toronto,  Ont. 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarlcs  H.  VDlUbtW 
Percivai  H.  mitcbcll 

Consulting  and  Snpervlsinf 
Enginttrt 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engfineering. 

Trader*  Bank  Building,  ToroiltO 


Charles  F.  Gray,  a.i.e.e..  a.m.i.e.e. 

Consulting  Electrical  Engireer 
Suite  1101  Union  Trust  Bide.  WINNIPEG 


Cable  Address 
"Consultation" 


Telephone 
Main  9174 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gai 

Plana,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625    Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lishtins  and  Power  Plants 


Telephone  Main  6737 


505  McGill  Bldg. 
Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Crais  St.,  Montreal 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Wa-terworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 


Associates : 


A.  L.  Mudge, 


A.  L.  Mieville 


Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 

Also  at  Montreal,  Ottawa,  Washington,  D.C. 


jmma.  copyrights  &J}fm\^ 


STANLEY  LIGHTFOOT 

RCQ'O  PATENT  SOLIOITOR  AND  ATTOnNCV 

LUMSDEN   BLDG.("J'y(J!,^|;")  TORONTO. 

New  BOOKLET  OF  COMPLCTI  INronMATION  FRIC 

MINTION    THI.    r.P.R)  M.  3713 


Electrical  Testing 

Laboratories 


"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 

Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON.  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto. 
Winnipeg,  Edmonton,  Vancouver.  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  th»t  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying;  and  promulgating  infonna 
tion  no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  afl'ecting  commercial  affairs  and  mer- 
cantile CI  edit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the   civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan 
cial,  fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor 
respotidence  invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax.  N..S. ;  Haniil 
ton,  Ont. ;  London,  Ont. ;  Montreal,  One  ; 
(Jttawa,  Ont.;  Quebec,  Que.;  St.  John.  N.H. ; 
Toronto,  Ont.;  Vancouver,  B.C.;  Victoria, 
B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. ;  Ed 
monton,  Alta. 

THOS.  C.  IRVING, 
Gen.   Man.   Western  Canada,  Toronto 
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Repulsion  Start— Induction 

Single  Phase  Motors 


V2  h.p.  motor,  direct  con- 
nected to  a  vacuum  cleaner 


of  standard  construction 
have  long  enjoyed  a  repu- 
tation for  quiet  operation. 
To-day  they  are  used  as 
standard  equipment  by 
many  of  the  manufactur- 
ers of  sucli  apparatus  as 
is  installed  in  public  build- 
ings, churches,  schools, 
and  residences. 

1/10  to  40  H.P.— 25  to  140 
Cycles. 

THEY-KEEP-A- 
RUNNING. 


Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  252 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


PORTABLE  INSTRUMENT  TRANSFORMERS 

It  is  a  fundamental  of  Weston  policy  that  every  instrument  must 
be  capable  of  accuracy  far  in  excess  of  its  guaranteed  percentage. 
Instrument  Transformers — and  especially  tlie  portable  models — must 
necessarily  be  designed  and  made  with  a  much  greater  degree  of 
refinement  than  is  necessary  in  commercial  lighting  and  power 
transformers  of  which  only  ordinary  accuracy  is  required. 

With  the  determination  to 
make  each  model  of  Weston 
Instruments  the  most  effi- 
cient and  reliable  in  its 
class,  we  have  devoted  sev- 
eral years  of  the  most  ex- 
haustive analytical  study 
and  experimental  investiga- 
tion to  the  perfecting^  of 
Portable  Instrument  .Trans- 
formers. 

This  work  has  involved 
the  devising  of  new  methods 
of  measurement  and  the  con- 
struction of  special  instru- 
ments to  ascertain  to_  the 
highest  degree  of  precision 
the  various  factors  which 
affect  the  performance  of 
Instrument  Transformers. 
The  enormous  amount  of 
study  and  experiment  has 
been  amply  justified  by  its 
wonderful  result  as  repre- 
sented in  these  Weston 
Transformers.  We  can  re- 
commend tiiem  tlioroughly. 
In  every  respect  they  main- 
tain the  exacting  Weston 
standard  of  quality. 

Weston  Electrical  Instrument  Co. 

23  Weston  Ave.,  Newark,  N.J. 

TORONTO— A.  H.   Winter  Toyner,  Ltd.,  100  Wellington  St.  W. 
MONTREAL,  WINNIPEG  and  VANCOUVER— 
Northern  Electric  Company,  Ltd. 


Milling 
Cutters 


Taps 
Reamers 


Dies 
Drills 


A  Line  that  is  Made  in  Canada 

Guaranteed  and  Sold  on  Merit. 

Pratt  &  Whitney  Co.  of  Canada,  L  imited 

Dundas,  Ont. 


Montreal 

723  Drummond  Bldg. 


Winnipeg 
1205  McArthur  Bldg. 


Vancouver 

609  Bank  of  Ottawa  Bldg. 
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ALTERNATORS 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of'  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 


ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 


AMMETERS  &  VOLTMETERS' 

Canadian  Westinghouse  Company 

Ferranti  Electrical  Company  of  Canada 

Joyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

Weston  Electrical  Instrument  Company 


ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbel!   Company.  Harvey 
National  Metal  Molding  Company 


AUTO  STARTERS 

Adams- Bagnall    Electric  Company 

BATTERIES 

Canadian   General   Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E,  T. 


Jordan  Bros.  Inc. 


BLOCKS 


BOLTS 

McGill  Manufacturing  Company 

BONDS  (Rail) 

Electric   Railway  Improvement  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Westinghouse  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Co.  of  Canada 

BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited 
Joyner,   Limited,  A.   H.  Winter 
Pringle,  R.  E.  T.,  Ltd. 

BRAKES 

Sundh   Electric  Company 

BUS  BAR  SUPPORTS 

Joyner,  Limited,  A.  H.  Winter 
Moloney  Electric  Company  of  Canada 

BUSHINGS 

Electrical   Fittings  Company 
National   Metal  Molding  Company 


CABLES 

P.oston  Insulated  Wire  &  Cable  Company 

Canada   Wire  &  Cable  Company 

n.   &   W.   Fuse  Company 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

Standard  Undergroaind  Cable  Co.  of  Canada 

CABLE  ACCESSORIES  ' 

Northern  Electric  Company 

Standard  Underground  Cable  Co.  of  Canada 


CARBONS 

Canadian    Westinghouse  Company 

CAR  EQUIPMENT 

Ohio   Brass  Company 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &   Engineering  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker-Wheeler  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 
Northern    Electric  Companny 
Sundh  Electfic  Company 

COILS 

Cleveland  Armature  Works 
D.  &  W.  Fuse  Company 

COMPOUND 

Redmanol  Chemical  Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British  Aluminium  Company 
National   Metal   Molding  Company 
Northern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
National   Metal   Molding  Company 
Northern   Electric  Company 

CONVERTING  MACHINERY 

Canadian   Vickers  Limited 

Ferranti  Electrical  Company  of  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Northern  Electric  Company 

CONTROLLERS 

Canadian  Crocker-Wheeler  Company 
Canadian   General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Sundh   Electric  Company 

CONNECTORS 

Dossert  &  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National   Electric  Heating  Company 
Northern  Electric  Company 
Spielmann  Agencies,  Registered 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 

Northern  Electric  Company 


CRUDE  OIL  ENGINES 

Boving  Hydraulic  &  Engineering  Company 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
D.  &  W.   Fuse  Company 
G.  &  W.  Electric  Specialty  Company 

DETECTORS  (Voltage) 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,   Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson  Glass  Company 

ELECTRIC  RANGES 

National   Electric   Heating  Company 
Northern  Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Northern  Electric  Company 

FIXTURES 

Benjamin   Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 


Tubular 


FLEXIBLE  CONDUIT 

Woven  Fabric  Company 


FUSES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Daum,  A.  F. 

Detroit  Fuse  &  Manufacturing  Company 
D.  &  W.   Fuse  Company 
Economy  Fuse  &  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 

(Continued  on  page  46) 
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REFLEX 

Spark  Plugs 

The  REFLEX  Line  of 
Spark  Plugs  is  a  trade 
winner.  They  are 
made  right — stay  clean 
and  keep  the  car  on 
the  go.  A  Gold  Bond 
guarantee  against  de- 
fective material  and 
workmanship  is  given 
with  each  plug. 

Every  customer  satisfied  —  profits 
sure — a  good  line  to  handle  for  win- 
ning the  good-will  of  motorists  and 
users  of  engines. 

Get  the  "Reflex"  Agency. 

Write  for  full  particulars. 

Great  West  Electric  Co.,  Limited 

61 -63-65  Albert  St.,  Winnipeg,  Man. 


A.  H.  WINTER  JOYNER,  LIMITED 

TORONTO  MONTREAL 

"Consult  a  Specialist" 


Initiative  with  Service 
Qualities 

have  kept  Standard  Cable  Ac- 
cessories in  the  vanguard  of 
this  branch  of  the  electrical  in- 
dustry. Many  features  herald- 
ed as  new  in  other  cable  accessories  have  been 
incorporated  in  Standard  D.S.  and  D.O.A. 
Terminals  and  Davis  Junction  Boxes  these 
many  years. 

Write  our  nearest  office  for  Cable  Terminal 
Bulletins  with  complete  information. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Hamilton,  Ont. 

Montreal,  Que.       Winnipeg,  Man.    Seattle,  Wash. 


Do  Not  Guess 


Know  that  your  motors 
are  dependable.  There  is 
one  sure  way.  Buy 


Warner. 


Motors 

Remember  "The  Proof 
of  the  Pudding-" — consult 
the  man  who  owns  or  runs 
a  Wagner  Motor.  Plis  ex- 
perience will  eliminate  any 
doubt  in  your  mind. 

Then  send  for  Bulletins 
11013  and  11113. 


TKi^ciTil<AicMaiiiifadurm3G)mpaiiy 

of  Canada  Limited-Montreal 


Guardian  Bldg.,  Montreal. 


347  Adelaide  St.  \V.,  Toronto. 

518 
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FUSE  BOXES 

D.  &  W.   Fuse  Company 
Novthern  Electric  Company 


GENERATORS 

Canadian  Crockei-Wheeler  Company 
Canadian  General  Electric •  Company 
Canadian   Westinghouse  Company 
Canadian  Vickers,  Limited 

Electrical   Maintenance  &  Repairs   Company  , 
Ferranti   Electrical   Company   of  Canada 
Lancashire   Dynamo   &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
Thomson   Company,   Limited,  Fred 
Toronto   &   Hamilton   Electric  Company 

GLASSWARE 

Jefferson  Glass  Company 

GUARDS  (Lamp) 
McGill  Manufacturing  Company 

HANGERS 

Standard  Underground   Cable  Co.   of  Canada 

HEATING  DEVICES 

Canadian  General  Electric  Company 
Canadian   Vickers,  Limited 
Canadian    Westinghouse  Company 
Majestic  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HYDRAULIC  MACHINERY 

Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

ILLUMINATING  GLASSWARE 

Jefiferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES 

Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Weston  Electrical  Instrument  Company 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATORS 

Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 
Illinois    Electric    Porcelain  Company 
Moloney   Electric   Company   of  Canada 
Mica   Company   of  Canada 
Nortlicrn  Electric  Company 
Ohio  Urass  Company 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 

Canadian   General   Electric  Company 
Canadian    Westinghouse  Company 
Majestic   Electric  Company 
National  Electric   Heating  Company 
Norlliern  Electric  Company 

LAMP  BULBS  (Electrical) 

Jeffcrs(jn   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 
Electrical    Alaintenance   &   Repairs  Company 
High    Efficiency   I/amp  Company 
Lincoln  Electric  Company  of  Canada 
Moloney   Electric  Company 
Northern   Electric  Company 
Starr  Son  &  Company,  John 


LANTERNS  (Electric) 

Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric   Service   Supplies  Company 
Moloney    Electric   Company   of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian    General    Electric  Company 
Cope,  T.  J. 

Nortliern  Electric  Company 

Ohio   Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 
Sundh   Electric  Company 

MEASURING  INSTRUMENTS 

Leeds   Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METEORS 

Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West   Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Chicago  Mica  Company 
Kent  Brosj 

Mica  Company  of  Canada 

MOTORS 

Canadian  Crocker-Wheeler  Company 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Canadian  Vickers 

Century  Electric  Company 

Electrical  Maintenance  &  Repairs  Company 

Ferranti  Electrical  Company  of  Canada 

Great  West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Company 

Nortliern  Electric  Company 

Petrie,   Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

Thomson   Company,   Limited,  Fred 

Toronto  &  Hamilton  Electric  Company 

Wagner  Electric   Mfg.   Company  of  Canada 

NICKEL 

International   Nickel  Company 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

()hi(>    llrass  Company 

PANEL  BOARDS 

Benjamin    Electric^  Maiuifacluring  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 

Spielmann  Agencies  Regd. 

PAINTS  &  COMPOUNDS 

G.    &   W.    Electric   Specialty  Company 
McGill    Manufacturing  Company 
Spielmann    Agencies,  Rcgislercd. 
Standard  Underground  Cable  Co.  of  Canada 


PHOTOMETRICAL  TESTING 

Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dcnnison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 

Acme  Stamping  &  Tool  Works,  Limited 
Ohio  Brass  Company 

PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company 

PLUGS 

Benjamin    Electric    Manufacturing  Company 
Pringle,  R.  E.  T. 

POLES 

I^indsley  Bros.  Company 
Northern   Electric  Company 


POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 

Hubljell  Company,  Harvey 

Nortliern   Electric  Company 

Steel   Company  of   Canada,  Limited 


PORCELAIN 

Canadian   Porcelain  Company 
Illinois  Electric   Porcelain  Company 
Ohio  Brass  Company 


POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,   Limited,  A.   H.  Winter 
Northern  Electric  Company 

Standard  Undergrounnd  Cable  Co  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic   &   Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin    Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 
Northern- Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Sundh  Electric  Company 

REMOTE  CONTROL  SWITCHES 

Electrical  Maintenance  &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 

Electrical  Maintenance  &  Repairs  Company 

Thomson  Company,  Fred 

RHEOSTATS 

Canadian    Westinghouse  Company 
Sundh   Electric  Company 

RODS 

International  Nickel  Company 

ROSETTES 

Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin   Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
Duncan  Electric  Company 
Monarch  Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


Transformer; 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi-  • 
neers,  we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


Hmdmanol 

,  ^^^^^^  The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


AMERICAN  BITUMINIZED 

FIBER  CONDUIT 

can  be  laid  in  trench  either  with  or 
without  concrete.  Minimum  absorption 
— maximum  puncture  test.  '7  foot 
lengths  mean  faster  laying-. 

^-in  walls  and  ^-in. 
socket  joints.  Sealing 
compound  furnished 
with  each  shipment. 
Skilled  labor  unneces- 
sary. 


AMERICAN 
CONDUIT 
COMPANY 

EAST  CHICAGO, 
IND. 

140  NASSAU  STREET, 
NEW  YORK 


Write  for  Literature. 


Technical  Bulletin 


No.  30 


Technical  Bulletin 


No.  31 


A  complete  treatise  on  high  tension  outdoor 
SUBSTATIONS  —  SWITCHES  —  ARRESTERS  —  FUSES 
OUTDOOR    AND    INDOOR    BUSBAR  SUPPORTS 
Bulletins  of  vital  interest  to  every  electrical  engineer 
Oscillogram  short  circuit  records  and  data 
Sphere  gap  and  needle  gap  settings 
Ring,  radial  and  double  feeder  diagrams 
HAVE    YOU    RECEIVED    YOUR  COPIES? 
IF  NOT,  WRITE  US  TODAY. 

Moloney  Electric  Co.  of  Canada,  Limited 

Halifax,      Montreal,      Toronto,      Winnipeg,  Vancouver 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS-CONTINUED 


SOLDERING  FLUXES 

Allen  Company,  L.  B. 
Houston  &  Company 

SPECIAL   HEATING  APPLIANCES 

National   Electric  Heating_  Company 

STANDARD  CELLS 

Weston   Electrical   Instrument  Company 

STORAGE  BATTERIES 

Canadian    Hart    Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Joyner,  Limited,  A.   H.  Winter 
"Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Moloney  Electric  Company  of  Canada 
National   Metal   Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 
Sundh   Electric  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical   Company   of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  '  E.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 


TAPS 


Jordan  Bros.,  Inc. 


TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Company 
Northern  Electric  Company 

TOASTERS 

National   Electric  Heating  Company 
Nortliern   Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson   Electric   Manufacturing  Company 
Wagner   Electric   Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 


TROLLEY  GUARDS 

Ohio  Brass  Company 

TUBING 

Northern  Aluminum  Company 

TURBINES 

Boving  Company  of  Canada 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,   Limited,   G.  M. 
Northern   Electric  Company 

VACUUM  CLEANERS 

Houston  &  Company 
Pringle,  R.   E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd.  , 

WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 
Smith  Company,  S.  Morgan 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company 

Canada  Wire   &  Cable  Company 

D.  &  W.  Fuse  Company 

International   Nickel  Company 

Northern  Electric  Company 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard  Undergroimd  Cable  Co.  of  Canada 

Starr  Son  &  Company,  John 

WIRING  DEVICES 

Canadian  General  Electric  Company 
Northern'  Electric  Company 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 
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THE 

MARK 


A 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 

Special  porcelain  of  all  kinds.  In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes, 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A. 
Toronto,  Canada,  307-308  Tyrrell  Building 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package      -      Quantity  250 

ASK   YOUR   JOBBER,   OR   WRITE  US 

The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  St.     -     MONTREAL,  QUE. 


Simplicity 

Lincoln  Arc  Welder 

The  Lincoln  Arc  Welder  is 
a  simple  machine  which  any 
one  can  understand  and 
operate. 

The  motor  is  a  standard  Lincoln  Ma- 
chine, designed  to  operate  on  the  kind 
of  electric  current  you  use. 

It  is  direct  connected  to  a  generator 
which  delivers  electric  current  at  the 
proper  voltage  for  welding. 

The  control  panel  mounts  the  two 
necessary  meters,  a  small  hand  wheel 
for  regulating  current  and  the  simple 
knife  switch  connections. 

The  stabilizer  is  an  electric  magnet 
which  gives  stability  to  the  current  and 
makes  the  arc  easier  to  control. 

Insist  on  simplicity  when  you  buy  a 
welder. 


Ask  lor  Welding  Bulletin 
**Link  up  with  Lincoln'* 


Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Branch  Office 
MONTREAL 
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W^stinghouse 

Switchboard  Instruments 


Type  SM  Voltmeter  Type  SD  Frequency  Meter  Type  SI  Synchroscope  Type  SL  Voltmeter 


Type  SM  Wattmeter  Type  SM  Ammeter  Type  SL  Ammeter  Type  SI  Reactive  Factor  Meter 


These  7-inch  Instruments  Save  Space 

Two  instruments  can  be  mounted  side-by- 
side  on  a  16-inch  panel;  three  on  a  24-inch 
panel. 

Furthermore,  the  long  scale  and  full,  open 
face  make  them  easy  to  read  from  any  angle. 

Their  accuracy  is  guaranteed. 

Fully  described  in  Catalogue  3-B. 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto       Montreal  Ottawa  Halifax     Ft.  WJlIiam      Winnipeg       Edmonton  Calgary  Vancouver 

Traders  Bank     52  Victoria      Ahearn  &  Soper      105  Mollis  Telfer  158  Portage         211  McLeod       Grain  Exchange     Bank  of  Ottawa 

BIdg.  Sq.  Ltd.  St.  BIdg.  Ave.,  E.  BIdg.  BIdg.  BIdg. 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 


How  much  have  YOV  lost  in  prestige 
through  not  being  able  to  take  care  of 
your  customers'  business  ? 

How  much  have  YOU  lost  in  Profit  on 
this  business  F 

Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Others  are  doing  it.    Why  not  you  ?    Write  about  it. 

The  Electrical  Maintenance  &  Repairs  Company^  Limited 


Phones: 
Adelaide  802 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

" ALWAYS  ON  THE  JOB " 


Night*  and  Holidays 
R.  B.  Rothwell,  Supt.,  Beach  1930 
G.T.  Dale,  Mani^ger,  Beach  1723 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama^Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

**Majestic'*  heat  everywhere— the  dining-roonty  the  drawing-room, 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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ELECTRIC  REPAIRS 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Co.,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 


pillllllllllllllllllllllillllllllllllllllhllhllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllllN 

I    G  &  W  DETACHABLE  POTHEADS  | 

=  _  On  Overhead  Lines  S 

Make  Your  Service  Flexible  I 

Every  distribution  system,  large  or  small, 
needs  a  simple  provsion  for  sectionalizing  and 
testing.  Cutting  wires  entails  expensive  repairs 
and  loss  of  revenue. 

G  &  W  Detachable  Potheads  enable  you  to 
test  out  the  line,  to  localize  a  case  of  trouble,  and 
to  correct  it  in  the  shortest  possible  time. 

In  case  of  feeder  trouble,  Potheads  may  be 
used  to  connect  the  load  to  another  feeder.  The 
possibilities  for  manipulation  of  circuits  are 
numerous.  The  simplicity  and  low  cost  of  the 
G  &  W  Potheaid  make  it  available  where  there  is 
or  may  ever  be  an  occasion  for  disconnecting.  Its 
absolute  reliability,  ample  carrying  capacity  and 
safe  construction  make  it  equal,  in  point  of  actual 
results,  to  any  device  that  could  be  installed. 

Try  them  on  your  new  construction. 

G  &  W  Electric  Specialty  Co. 

7440-52  So.  Chicago  Ave.,  Chicago,  U.S.A. 

A.  H.  Winter  Joyner,  Ltd.,  100  Wellington  W.,  Toronto. 
A.  H.  Winter  Joyner,  Ltd.,  New  Birks  Bldg.,  Montreal,  Que. 
Bentz-Rithardson  Co.,  Ltd.,  692  Notre  Dame,  Winnipeg. 
General  Supplies,  Ltd.,  122  11th  Ave.  W.,  Calgary,  Alta. 
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Qeneration.  TransmissioTL  and  ApplicaTion  of  hlectricity 


J^djustable  Lamp 


SHADE 
MOVABLE 
REFLECTS 
LIGHT  ANY 
ANGLE 


JOINT  HERE 
FOR  ADJUSTING 
POSITION  OF 
LAMP. 


TTSE  a  Wallace  Lamp  yourself,  in  your 
^  own  home  a  week.  What  you  find  out 
there  will  make  you  an  enthusiastic  pusher  ol 
this  profitable  salable  piece  of  merchandise. 
Retail  price,  $4.25. 

A.C.PENN,Inc.,  New  York  City 

MENZIES  &  CO.,  LIMITED 

Canadian  Distributors 

439  King  St.  West   TORONTO,  Canada 


FOLDED  WHF.N 
NOT  IN  USE 
FOR  TRAVELLING. 


SPRING  CONCEALED  IN  BASE  WILL  FASTEN 
TO  BACK  OF  CHAIR  OR  BED, 


Alpfaabetical  Index  of  Advertisers,  Page  8 
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THE 


99 


LINE 


INTERCHANGEABLE 


No.  13 
Shell  or  Body 
Keyless  Socket 


No.  16 
Twin  Pull  Socket 


No.  20 
Pull 
Ceiling  Switch 


No.  21 

Pull  Fixture 
Switch 


A  CAP  OR  BASE  FOR  EVERY  SERVICE 

WITH    A   SHELL   OR   BODY   TO   FIT  IT 


SAVE  TIME 
SAVE  MONEY 
SAVE  STOCK 

SAVE  TROUBLE 


because  a  push  and  a  snap  quickly  fastens  body  into 
place,  after  the  wires  have  been  connected 

because  it  is  unnecessary  to  carry  a  line  of  completely 
assembled  devices. 

because  all  caps  and  bodies  are  interchang-eable  and  it 
is  only  necessary  to  carry  such  parts  as  will  meet  local 
demands. 

because  all  parts  are  made  uniform — assembly  can  be 
effected  readily  without  any  tools — amount  of  stock  to 
meet  demands  is  less  than  with  assembled  devices. 


Get  full  details  in  our  complete  catalog.    Write  our  nearest  House. 

Norther  ft  Ekctric  Compafty 


HALIFAX 

MONTREAL 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 


8  E  8A5£ 
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This  ribbon  is 
not  to  beautify 

North(^rtf  El(^ctr^c 

DURADUCT 


(Reg.  Can.  Patent  Office) 


It  is  simply  another  precaution  to  protect 
Duraduct — and  to  identify  it. 

When  you  buy  Duraduct  you  get  it  in  the  con- 
dition it  leaves  the  factory. 
No  shopworn  Duraduct  gets  into  a  job. 
Strong  fibre  boxes  see  to  that.  ' 

All  reliable  dealers  sell  Duraduct. 


Northarfi  Ehctrk  Comparty 


UMITED 


MONTREAL 
'HALIFAX 


OTTAWA 
TORONTO 


WINNIPEG 
REGINA 


CALGARY 
VANCOUVER 


THE  BLACK  DOTTED  LINE  IS  THE  MARKOT 

""-——DURADUCT"™—"^ 
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BE' 


The  seamless,  interwoven  and  non  -  collapsible 
construction  of  FLEXTUBE,  the  quality  of  the 
materials  which  enter  into  its  construction,  the 
"roller-bearing-"  wireway,  the  double  compounding 
and  the  protecting  outer  braid,  make  this  a  dis- 
tinctive product,  one  which  pleases  the  wiremen, 
increases  the  profit  of  the  contractor,  and  gives 
eminent  satisfaction  to  the  owner. 

Your  use  of  FLEXTUBE,  or  examination 
of  a  sample  {sent  upon  request),  will 
verify  every  claim  we  make  for  it. 

National  Metal  Molding  6 

Manufacturers  of  C-<' 

Electrical  Conduits  &•  Fittings 
1118  Fulton  Building, PITTSBURGH, PA. 


Atlanta 
Boston 
Buffalo 

Chicago 
Buenos  Aires 


Dallas 

Denver 

Detroit 


Portland 
Havana 


Canadian  Distributors 
CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 


Montreal 
Halifax 
Ottawa 
Cobalt 


Head  Office,       -       -       •  TORONTO 
District   Sales  Offices: 
Winnipeg 
Calgary 
London 


Los  Angeles  Salt  Lake  City 

New  York  San  Francisco 

Philadelphia  Seattle 
St.  Louis 
Manila  Paris 


Edmonton 
Nelson 
Vancouver 
South  Porcupin 
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GET  THE  GENUINE 

Look  for  the  Name  , 

WHITE'S  PORCELAIN  STRAIN  INSULATORS 


You  want  strain  insulators  that  are  strong  physically,  that 
stand  up  under  the  exceptional  conditions  of  the  heavy  storm ; 
that  hold  up  under  a  load  of  sleet ;  that  don't  crack  when  the 
thunder  rolls,  the  lightning  flashes,  and  the  wind  whistles. 

This  is  the  kind  of  strains  T.  C.  White  Company  is  mak- 
ing of  porcelain  in  a  variety  of  sizes  for  different  loads,  and 
several  designs  for  varying  conditions. 

It  will  pay  you  to  write  for  bulletin  which  shows  designs 
and  gives  the  complete  data  on  strain  and  electrical  tests. 

Write  today. 


Type  No.  600 


T.  C.  White  Electrical  Supply  Co.,  VI\S'5rsX" 
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Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 


Storage  Batteries  for  Isolated  Plants 


MADE  IN  CANADA 


We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 





rERRANTI 


-NX/  S 


Moving  Iron  Ammeters 


Switchboard  Type 

Moving  Iron  Ammeters  and  Voltmeters,  for 
A.C.  or  D.G.  use,  Back  connected,  8  inch 
projecting  pattern,  protected  dial.  Delivery 
of  these  reliable  instruments  can  be  had 
from  Toronto  stock  in  various  ranges  of 
scales  up  to  600  Amperes,  and  up  to  600 
Volts,  and  are  made  for  use  without  in- 
strument transformers. 


R 
R 
\A 
N 
T 
I 


Ferranti  Electrical  Co.,  of  Canada,  Limited 


TORONTO 

90  Sherbournc  St. 


MONTREAL 

704  Unity  Building 


WINNIPEG 

Farmers'  Advocate  BIdg. 


Pekkanti<=^ 
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Poly -Phase  Meter 
of  latest  design 

We  illustrate  a  new  type  Meter  specially  designed  for  use  on 
lines  of  the  Hydro  Electric  Power  Commission  of  Ontario. 
It  has  double  terminal  block  giving  heavy  overload  protec- 
tion. Inside  of  the  meter  has  plenty  room  for  connections. 
This  is  a  safety  factor  especially  in  lightning  storms  and 
surge  conditions.  All  three  lead  wires  are  carried  through 
the  meter  from  left  to  right.  Other  special  features  will 
interest  you.   Write  for  bulletins  and  prices. 

Chamberlain  &  Hookham  Meter  Co. 


243  College  Street 
TORONTO 


LIMITED 


61  Albert  Street 
WINNIPEG 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  *'  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire "  machines, 
minimum  incon- 
venience from 
such  breakdowns. 


750  K.V.A.  Alternator  direct  coupled  to  engine. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 

Montreal  107-109  Duke  St.,  Toronto 
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Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unity  Bldg.  MONTREAL      3402  Osier  Ave..  Shaune»sy  Height*,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  line  of  Electric  Fans  is  counplete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  12"  and  16"  sizes,—  every  fan  is 

ready  for  service  with  1  0  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 
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ifACTUAil 
11    SIZE  1 

f  1 


rACTUALl 
SIZE 


"WIREMOLD"  —  "the  moulding  made  like  a  con- 
duit"— is  the  very  latest  thing-  in  moulding  for  electric 
wires.  It  goes  up  in  one  piece  and  has  a  complete 
range  of  outlets  and  fittings  that  will  fit  all  standard 
wiring  devices. 

Specify  "WIREMOLD"  for  a  rapid  and  neat  job, 
Approved  by  the  Board  of  Fire  Underwriters  and  the 
Hydro-Electric  Power  Commission  of  Ontario. 

Samples  on  request. 

Conduits  Company  Limited 


Ik 


Toronto 


Montreal 
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Fixture  CHAIN 


McKinnon  Electric  Fixture  Chain  is  manufactured 
from  smooth  drawn  wire  which  allows  the  very 
finest  surface  finish.  We  make  many  varieties  to 
suit  the  newer  styles  of  fixtures. 

Write  us  for  details  ^nd  prices. 


McKinnon  Chain  Co. 

St.  Catharines,  Ont. 
Agents — Duggan  &  Levy 

166  King  Street  W.        -  Toronto 


^OU  will 
find  us  at 
our  usual 
Stand  in  the 
Industria  1 
Building, 
Toronto  .  .  . 
Exhibition 


Visit  us  there.  You 
will  reap  Pleasure 
and  Profit, 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


FOR   CORRECT  ILLUMINATION 


In  these  "Luminous"  light- 
ing units  you  get  all  the  advan- 
tages of  other  standard  units, 
but  none  of  their  disadvantages. 

They  are  specially  design- 
ed to  give  a  well  diffused  light 
from  high  candle  power  nitro- 
gen filled  lamps. 

illustrated  are  a  few  of  our 
most  popular  models. 


Literature 
upon 
Request 


Luminous  Specialty  Company,  Indianapolis,  ind. 
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For 

Chemical  Plants 

The  insulation  on  Lincoln 
Motors  protects  the  windings 
against  damage  from  acids, 
alkalies,  and  other  chemical 
solutions. 

In  many  large  installations 
the  motors  are  driving  pul- 
verizers, mixers  and  general 
machinery  under  the  most 
severe  conditions. 

Lincoln   Motors  have  been 
adopted    in    a    number  of 
Chemical  Plants  after  long 
cbmparative  service  tests  of 
several  different  motors. 

Write  for  Bulletin  on  Motors 
"Link  up  with  Lincoln*' 


Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office 
311-312  Kent  Buildins 

TORONTO 
Ontario 

Branch  Office 
MONTREAL 


SMITH  HYDRAULIC  TURBINES 


Accompanying 
cut  illustrates 
vertical  shaft 
scroll  case  unit 
furnished  to 
Northwestern 
Consolidated 
Mill,  Minne- 
apolis, Minn., 
developing  400 
H.P.,  450  Rev. 
under  45  ft. 
head. 


Built  in  sizes  and 
types  of  units  to 
meet  any  require- 
ments. Note  the 
design  and  general 
appearance  of  sta- 
bility in  accompany- 
ing illustra- 
tion. 


If  interested  in  Water  Power  Machinery  write 
Department  "N"  for  Bulletin 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  Van  Every,  Canadian  Representative,  405  Power  Bldg.,  Montreal 


Friends  of  the  Electrician 


"ANTI-SULPHURia*  ENAMEL 

The  only  reliable  protection  against  tlie  action  of  acid  and 
chemical  fumes. 

**FERRODOR 


Rustproof  elastic  paint.  Superior  to  Graphite  or  Red  Lead.  De- 
fies all  climatic  conditions. 

''DRIOROU* 

Oil-proof  Enamel.  Dries  quickly  over  greasy  and  oily  surfaces. 
Not  affected  by  lubricating  or  transformer  oils. 

*'ARMOVR** 

Fire-resisting  paint,  or  colorless  solution. 

*'ARMACELV* 

Possesses  the  highest  insulating  qualities  of  any  varnish  on  the 
market. 

''OHMALINE" 

Black,  quick  air-drying  insulating  composition.  Also  supplied 
for  stoving,  and  as  a  solid  insulating  compound. 

"SHAYDOLITE** 

for  coloring  electric  lamps.  Used  in  the  Royal  Navy.  Weather- 
proof.   Dries  rapidly. 

''ARMABRON** 

Ilitnmcii  protective  paint,  elastic,  acid-resistin.g,  weatherproof. 
Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  H.  M.  Imperial  and  Overseas  Governments) 
STOCKED  BV 

SPIELMANN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 


13 


THE    ELECTRICAL  NEWS 


August  15,  1917 


Are  you  interested  in  the 
remarkable  development 
which. has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Traders  Bank  Building, 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich,,  Ford  BIdg. 
Indianapolis,  Ind.,  Telephone 
HIdg. 

Cliicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
Los  Angeles     San  Francisco 
Portland,  Ore. 


Alternating  Current 


STATIONARY  and  OSCILLATING 
FANS 


are  built  in  9,  12  and 
1  6  inch  sizes  with  stands 
and  bases  of  drawn 
steel,  combining  lightness 
of  weight  with  maximum 
strength. 

Write  nearest  address 
below  if  you  have  not 
received  1917  price  lists. 


Illustrating  a  9  in.,  60  cycle  Oscillator 


Century  Electric  Company 


19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 


Stock  carried 'in  Canada  by: 


258 


Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


an 


Ti 


ime  IS 


H 


ere 


We  are  fully 
prepared  to 
give  you  the 
best  of  service 
and  the  best 


FANS 


S  in.,  4  blade — Menominee  Elec.  Co. 

Get  ready  for  this  profitaljle  business.  Menominee 
Fans,  of  all  types,  will  give  your  customers  all  that  you 
wish  in  a  high-grade  Electric  Fan. 

Send  for  prices  and  information. 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  East  TORONTO 

"Jobbers  of  Electrical  Merchandise" 


■I 
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O-B  Type  E  Frogf— It  has  Cam  Tips 


O-B  Trolley  Frogs 

Where  Traffic  is  Heavy 


When  it  is  necessary  to  install  a  trolley  frog  on  a  busy  line 
every  minute  is  valuable.  And  where  minutes  count  the  ease 
and  rapidity  with  which  O-B  Frogs  are  installed  make  them 
almost  indispensable. 

The  trolley  wires  are  gripped  securely  by  a  single  central 
clamp.  O-B  Bronze  Cam  Tips  form  the  approaches.  The  illus- 
trations at  the  right  show  how  these  tips  are  put  on — it  takes 
about  a  third  as  much  time  as  Avith  the  bolted  kind. 

O-B  Frogs  have  malleable  bodies  protected  from  corrosion 
by  O-B  Sherardizing. 

Pages  202-209  Catalog  No.  16 


The  Ohio  Brass  Co. 


Mansfield,  Ohio 


clinch  the  lips  and  the  job  is  done. 


Artistic  Ligliting  Units 


,■<  •  > " 


Diana  portable  lamp  shade. 


We  specialize  in  hand  decorating  in  color 
and  deep  etching  in  white  and  color 
on  a  wide  range  of  shapes  and 
sizes  of  illuminating 
glassware. 

NOTHING  BETTER  ON  THE  MARKET. 


eep  positive  etching  in  old  ivory  color. 


Jefferson  Glass  (5mpany  Ipted 

Factory  and  Head  Office:  TORONTO 

MONTREAL— Royal  Trust  Bldg.,  L.V.  Webber,  Manager.    WINNIPEG— 592  Notre  Dame  Ave.,  A.  E.  E«ling,  Agent 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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Regent  Bowls  and  Shades 

in 

Rozelle  Colour  Decorations 

Rozelle  colour  decoration,  applied  tn  Resent  bowls  and 
shades,  represents  a  new  industrial  art  which  has  been  de- 
veloped in  response  to  the  present-day  love  of  colour  for  home 
decoration. 

In  the  modern  scheme  of -appointment,  colours  are  widely 
used  in  cushions  and  hangings  and  wall  decorations,  and  even 
in  woodwork ;  and  Rozelle  glassware  has  been  designed  to  fur- 
nish fitting  illumination  for  such  surroundings,  both  in  pattern 
and  colour. 

The  Design  is  a  conventional  suggestion  of  a  leaf  festoon 
between  oval  medallions.  This  pattern  is  appropriate  for  rooms 
finished  in  pink,  gray,  or  white. 

Send  for  Catalogue  No.  235  showing  illustrations  of  effects  in  colours. 

Head  Office:  Toronto.   Sales  Offices:  Montreal,  Halifax,  Ottawa,  Cobalt,  South  Porcupine,  London,  Winnipeg:,  Calvary,  Edmonton, 

Nelson  and  Vancouver. 

CANADIAN  GENERAL  ELECTRIC  CO. 

LIMITED 


m\ 


Hydro  Electric 
Power  Plants 

We  design  and  build  Hydro-FJec- 
tric  Power  Plants  of  all  sizes,  for  all 
heads  and  all  speeds.  In  the  illus- 
trati(Mi  are  4  single  horizontal  tur- 
bines in  spiral  casings,  each  6,000  h. 
p.,  630  r.p.m.,  410  ft.  head,  driving 

the  main  electrical  generators,  and  2  | 
imi)ulse  wheels,  each  225  h.p.,  900  r.p.m.,  380  ft.  head,  drix  ing  tlie  exciter  generators.  I 

Head  Office:  Toronto.    Sales  Offices:  Montreal,  Halifax,  Ottawa,  Cobalt,  South  Porcupine,  London,  Winnipeg:,  Calgary,  Edmonton,  1 

Nelson  and  Vancouver.  i 

CANADIAN-ALLIS-CHALMERS  | 

LIMITED  I 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 
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Cotter  Pins 

Spring  Cotters 

of  bright  Steel  Spring  Wire— half  round. 

Let  us  quote  on  all 

Products  of  Iron,  Steel, 
Copper  and  Brass 

used   in   the   Electrical  Industries. 

Wire  (Copper  or  Galvanized) 

Bolts — Nuts  —  Rivets — Washers  —  Machine 
Screws  —  Pole  Steps  —  Guy  Clamps — Cross- 
Arm  Braces  —  Wall  Hooks  —  White  Lead 

THE 

STEEL  COMPANY 

OF 

CANADA 

LIMITED 

HAMILTON       ■       .  MONTREAL 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 


Porcelain  Insulators 
Power  Line  and  Railway  Hardware 


LET  US  QUOTE  ON  YOUR  REQUIREMENTS 


T 


Hijh 
Sinn 


lANSFORMERS 

Manufactured  for  all  electrical  purposes 
in     any     size,    frequency    or  voltage, 

Ui.  Transformers 

"transformers 
Aitinsformers 


To  decure  priti 
\i)0tta€ief cycles 


MOLONEY  ELECTRIC  CO. 

OF  CANADA,  LIMITED 


factory 

WINDSOR,  ONT. 


Dtsfrict  Offiee«)i 


Halifax 


Montrea)  Winnipeg 


General  Sales  Office 

TORONTO,  ONT. 
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Made  in  Canada 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Office,  N.  W.  Office  and  Warerooms, 

Traders  Bank  Bldg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 
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OUR  NEW 

FIXTURE 

CATALOGUE 

Is  Now  Ready 

It  illustrates  and  describes  over  thirty 
stock  numbers  of  Semi-Indirect  Fix- 
tures at  popular  prices. 

Also  a  large  range  of  Portables  at 
popular  prices. 

All  stock  goods.  Ready  for  Rush 
shipment. 

Write  for  Catalogue 


;j  NERLICH  &  CO. 


H6n148  Front  Street  West 
TORONTO 


^^The  National  Authority  on  Wiring  and  Construction" 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  359,400  Sold 


23rd  Year 


By  H.  C.  Gushing  Jr. 

Fellow  American  Institute  0/  Electrical  Engineers;  formerly 
Electrical  Inspector  Jor  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff^ Association  oj  New  York. 


23rd  Edition 


1917  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  A*tociation. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"It  tettlet  disputes  and,  if  referred  to  before  wirinf,  prevent*  dispute*." 


Sent  to  any  address, 
postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,      3^7  Adelaide  street  West,       Toronto,  Canada 

"The  Be*t  Book  on  Wiring  Ever  Produced"— E.  T.  BIRDS  ALL,  M.B.,  A.I.B.B. 
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You 
Are 
Invited 

To  call  at  our  Show  Rooms, 
370  Victoria  St.,  and  see  our 
beautiful  array  of  Silk  Shades. 

This  is  a  special  invitation  for 
''Exhibition"  visitors. 

We  make  Silk  Shades  of  every 
conceivable  size,  shape  and 
color  combination. 

All  our  designs  are  original  with 
us  and  we  can  design  and  pro- 
duce Special  Shades  to  har- 
monize with  period  or  fancy 
furnishing. 

We  illustrate  one  of  our  latest 
Japanese  creations. 

Only  the  best  silks  and  finest 
workmanship  will  be  found  in 
our  Shades. 

Write  for  Catalogue  and  Illustration  Sheet 

Toronto  Silk  Shade 

Company 
Victoria  St.      -  TORONTO 

Montreal  Representative  : 
W.  H.  SPENCER  &  CO.  LIMITED 


20 


THE   ELECTRICAL  NEWS 


August  15,  1917 


Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
-  lished  in  1914  by  Crosby,  Lockwood  &  Son.    522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.    24S  pages,  illustrated.     Price  $2.00. 

Alternating  Currents — Examples,  for  Students  and  Engineers, 
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^^You^ll  make  no  mistake  if  you  take  this 
one — It  has  a  Robbins  &  Myers  Motor ! 


In  selling"  suction  sweepers,  wash- 
ing machines,  and  other  motor-driven 
devices,  the  dealer  has  found  it  good  busi- 
ness to  recommend  Robbins  &  Myers 
Motor-equipped  devices. 

He  knows  that  he  can  depend  upon 
the  motor  to  give  reliable  service.  And 
he  knows  too,  that  the  manufacturer  who 
supplies  Robbins  &  Myers  Motors  on 
his  machine  is  the  kind  who  is  building 
his  machines  on  a  quality  basis  through- 
out. Every  sale  of  such  machines  is  a 
builder  of  good  will  and  business  per- 
manence. 

The  dealer  finds  too,  that  he  is 
talking  a  language  the  customer  under- 
stands when  he  speaks  of  Robbins  & 
Myers  Motor  Quality.  Ten  years  of 
persistent  advertising  in  the  leading 
general  Magazines  has  made  the  R.  & 
M.  Motor  known  to  everyone.  It  is  the 
one  motor  which  has  been  consistently  advertised  to  the  general  public — the  one  everybody 
knows  about. 

It  pays  dealers  to  take  advantage  of  these  facts  by  instructing  their  salesmen  to  speak 
of  the  Robbins  &  Myers  Motor  when  selling  machines .  which  are  equipped  with  them. 
And  the  dealer  who  is  handling  quality  products  will  find  that 
the  majority  of  his  motor-driven  devices  are  so  equipped. 

The  Robbins  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia    Boston    Cincinnati    Cleveland    Chicago    Buffalo    St.  Louis    San  Francisco 
THE  WORLD'S  LARGEST  EXCLUSIVE  MANUFACTURERS  OF  ELECTRIC  FANS  AND  SMALL  MOTORS 


CANADIAN  DISTRIBUTORS 


The  Century  Electric  Co. 
Montreal 

La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co., 
Montreal 


Ltd. 


Eastern  Electric  Co. 
St.  John 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Great  West  Electric  Co., 
Winnipeg. 


John  Starr  4  Sons  Co.,  Ltd. 
Halifax 

Rogers  Electric  Co.,  Ltd. 
Toronto 


l\obbm$  &  M^ers  Motors 
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Cooling  Condensing  Water 


Exterior  view  of  cooling  pond— United  Last  Co  ,  Montreal 


by  the 


"SPRACO" 

Method 


For  the  rapid  and  inexpensive  cooling  of  water 
for  condensers,  water  jackets,  transformers  and  steam 
turbines,  the  Spray  method  is  the  most  satisfactory.  It 
is  the  scientific  application  of  the  simple  idea  of  spray- 
ing water  into  the  open  air — this  cools  it  and  the  water 
is  collected  in  the  cool  pond  and  used  over  again. 

"Spraco"  equipment  also  includes  air  washers  for 
supplying  cool,  clean  air  for  high  capacity  generators. 


Our  engineering  stal¥  is  at  your  service.    Literature  sent  on  request. 

Spray  Engineering  Co.,  93  Federal  St.,  boston 

Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


Proof  of  the  Efficiency  and  Economy  of  Oxy-Acetylene  Welding 

Wherever  you  see  a  Welded  Joint  you  know  that  it  has  stood 
the  test  in  point  of  efficiency  and  economy.  Follow  the  ex- 
ample of  other  leading  manufacturers  and  others  in  your  in- 
dustry and  adopt  it,  'because  it  can  be  just  as  beneficial  to 
you.  There  is  no  limit  to  its  uses — no  doubt  as  to  its  money 
saving  possibilities. 


It  Saves  Many  Times  Its  Cost: — 

For  RECLAIMING  broken  machine  parts, 
USING  material,  otherwise  wasted, 
JOINING  metal  that  cannot  be  otherwise  done, 
ADDING  metal  to  parts  deficient, 
MAKING  a  leak  and  trouble  proof  joint, 
AND  many  other  purposes  too  numerous  to  mention 

Will  you  allow  us  to  tell  you  how  an  "A.L.S."  Oxy-Acetylene 
Welding  Outfit  will  SAVE  YOU  MONEY? 

Investigation  costs  nothing.  We  are  pioneers  of  the  process 
and  best  al)le  to  give  you  Service ;  your  interest  will  be 
appreciated.    Write  to-day. 

L'AIR  LIQUIDE  SOCIETY 

MONTREAL  TORONTO  WINNIPEG 

HALIFAX,  Factory  under  Construction. 


Courtesy : 


Welded  Transformer  Case. 

Packard  Electric  Co.,  St.  Catliarine.s,  Ont. 
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The  Place  of  the  Engineer  in 
National  Affairs 

It  is  a  matter  of  constant  comment  and  regret  in  en- 
gineering circles  that  engineers,  in  general,  appear  to  take 
so  small  a  part  in  national  affairs.  We  say  "appear"  deliber- 
ately, for  it  is  quite  possible  that  the  influence  of  the  en- 
gineering mind  on  the  trend  of  modern  times  is  much  greater 
than  it  seems  on  the  surface.  It  must  be  remembered  that 
an  "engineer"  has  been  a  man  apart  and  that  engineering 
education  in  any  form  has  been  looked  upon  as  something 
entirely  inadequate  and  of  a  lower  rank  than,  for  example, 
the  classics.  At  the  same  time,  therefore,  that  he  has  been 
shaping,  in  no  small  measure,  the  progress  of  world  events, 
he  has  been  "living  down"  the  prejudice  with  which  he 
was  surrounded,  and  almost  smothered,  at  his  birth. 

That  he  is  actually  and  gradually  overhauling  this  un- 
fair and  unreasonable  handicap  is  shown  by  the  gradual 
change  that  is  coming  over  the  lay  mind  with  regard  to 
the  value  of  an  engineer's  equipment  and  experience.  He 
is  now,  occasionally  at  least,  given  the  opportunity  of  de- 
monstrating his  value  and  the  problems  he  is  called  upon  to 
solve  are  more  diverse.  No  one  who  understands  the  train- 
ing of  the  engineer  fears  for  the  outcome.  His  mind  is  nat- 
urally constructive,  his  methods  are  synthetic,  "building" 
is  his  chief  aim  in  life.  What  better  type  could  we  develop 
to  handle,  in  due  course,  the  affairs  of  the  nation? 
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Increasing  Crop  Production  by 
Electro-Culture 

In  our  June  15  issue  we  published  the  results  of  some 
British  experiments  on  the  increased  production  of  crops 
due  to  electro-culture,  but  information  regarding  the  neces- 
sary equipment  and  its  installation  was  very  meagre.  We 
are  pleased  now  to  be  able  to  add  something  to  this  in- 
formation through  the  courtesy  of  the  Electrical  Review, 
of  date  July  6. 

The  method  of  distributing  the  charge  to  the  crops  as 
carried  out  at  various  experimental  points  in  Great  Britain 
has  been  much  the  same.  A  network  of  wire,  or  strands, 
barbed  or  plain,  were  stretched  over  the  crops  at  a  con- 
venient height  from  the  ground  by  means  of  high  tension 
insulators  and  kept  charged  to  a  potential  of  about  80,000  to 
100,000  volts.  As  network  is  generally  inconvenient  and  ex- 
pensive and  barbed  wire  involves  the  use  of  heavy  poles 
and  large  insulators,  the  choice  usually  falls  on  the  plain 
wire.  The  density  of  an  electric  charge  at  any  point  on  its 
body  is  proportional  to  the  curvature  at  that  point.  That  is, 
the  potential  would  l)e  greater  as  the  curve  is  greater,  and, 
therefore,  the  wires  should  have  as  small  a  diameter  as  pos- 
sible. Wires  of  from  20  to  30  s.w.g.  maintained  at  90,000 
volts  appear  to  give  the  best  results.  This  is  just  about 
the  pressure  at  which  corona  appears  and  so,  at  this  po- 
tential, it  is  possible  to  transmit,  if  necessary,  without  much 
energy  loss  so  that  all  leads  to  the  network  may  be  of  bare 
wire  No.  10  or  12  s.w.g. 

A  network  of  fine  wires  may  be  used  in  a  span  of  150  feet 
with  a  sag  of  not  more  than  8  to  12  inches  if  silicium  bronze 
or  galvanized  steel  is  used.  It  is  better  to  keep  the  wires 
as  low  as  possible,  thereby  intensifying  the  discharge.  How- 
ever, to  avoid  concentration  on  some  plants  which  are  higher 
than  others,  the  distance  between  the  wire  and  the  ground 
should  be  at  least  equal  to  twice  the  height  of  the  tallest 
full  grown  plant.  It  is  also  necessary  to  allow  sufficient 
space  for  working  under  the  wires,  so  that  it  would  appear 
that  a  distance  of  7  feet  from  the  ground  is  about  the  mini- 
mum. 

Methods  of  Producing  High  Tension  Current 

Three  methods  are  in  use  for  producing  the  high  ten- 
sion current  with  which  the  network  of  wires  is  charged: 
(1)  static  machines;  (2)  step-up  transformers;  and  (3)  in- 
duction coils.  Of  these,  the  coil  seems  to  be  open  to  the 
fewest  objections.  Wireless  and  X-ray  work  have  produced 
so  great  a  demand  for  these  machines  that  they  have  now 
become  thoroughly  reliable  and  are  available  at  a  moderate 
cost. 

According  to  the  Electrical  Review,  the  discharge  ap- 
pears to  act,  roughly  speaking,  as  artificial  sunlight,  and,  as  it 
is  quite  possible  to  over-stimulate  plants,  judgment  is  neces- 
sary in  determining  how  long  to  keep  the  discharge  going 
each  day.  In  damp,  cloudy  weather  four  or  five  hours  per 
day  would  appear  to  be  about  right;  a  sunny  day  would  re- 
quire less,  while  in  hot  scorching  sunlight,  or  in  periods  of 
very  dry  weather  the  discharge  should  be  discontinued  alto- 
gether. It  will  thus  be  seen  that  this  method  of  culture  ap- 
pears to  supply  a  means  of  counteracting  lack  of  sunlight — 
a  condition  experienced,  for  example,  at  many  points  in 
Canada  during  the  months  of  May  and  June  of  the  last  two 
years.  Another  useful  effect  of  the  electric  discharge  is 
that  blight  and  insects  appear  to  be  destroyed.  It  is  said 
that  these  are  quickly  cleaned  from  such  things  as  beans 
and  carnations,  and  so  on,  "when  attacked. 

Morning  and  evening  are  the  best  times  of  application, 
particularly  the  morning,  and,  as  the  crops  under  this  treat- 
ment draw  more  from  the  soil,  both  in  moisture  and  food, 
it  is  necessary  to  supply  more  water  and  fertilizer. 
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Report  on  Montreal's  Civic  Lighting  System 

Mr.  Arthur  Parent,  civic  superintendent  of  lighting, 
Montreal,  has  presented  to  the  Controllers  the  report  of 
the  department  for  1916.  He  states  that  32  arc  and  88  incan- 
descent lamps  of  80  c.p.  were  installed  during  the  year.  On 
the  31st  of  December  there  were  in  service — arcs,  6.6/10  amp. 
magnetite  type,  435  for  aerial  districts  and  377  for  under- 
ground districts;  arc,  4  amp.  magnetite  3,997;  incandescent 
of  80.  c.p.,  784,  and  of  40  c.p.  364 — a  total  of  4,847,  lighting 
about  500  miles  of  streets  and  highways.  During  the  year 
there  was  installed  an  ornamental  lighting  system  similar 
to  that  on  St.  Catherine  and  Bleury  Streets.  This  new  in- 
stallation was  on  Craig  Street,  Fortification  Lane,  St.  James 
and  Notre  Dame  Streets,  and  intersecting  streets  between 
McGill  and  St.  Lawrence  Boulevard.  The  installation  con- 
sists of  91  6.6/10  amp.  d.c.  ornamental  inverted  arc  lamps, 
mounted  on  special  cast  iron  standards  placed  alternately  on 
each  side  of  the  streets  at  an  average  distance  apart  of  135 
feet.  The  total  cost  was  $19,370.  The  concrete  founda- 
tions and  lamp  standards  for  a  similar  system  are  now  in 
course  of  construction  on  St.  Lawrence  Boulevard,  from 
Craig  to  Sherbrooke  Streets. 

The  lighting  service  in  general  had  been  good,  except 
for  a  few  interruptions  due  to  circumstances  beyond  control, 
and  the  lighting  companies  had  satisfactorily  complied  with 
the  conditions  of  their  contracts. 

The  Department  had  placed  under  its  supervision  the 
installation  of  interior  wiring  in  buildings  so  as  to  connect 
with  the  cables  in  districts  where  underground  conduits  had 
been  established.  The  by-law  had  been  enforced  in  four 
districts  and  had  been  generally  complied  with  by  tenants 
and  proprietors. 

The  aerial  installations  of  the  various  operating  com- 
panies had  been  expropriated  in  the  completed  underground 
districts  of  1,  2-and  3.  The  amount  of  compensation  had 
been  fixed  by  arbitration  and  amounted  to  $81,700,  or  $36,- 
180  less  than  was  claimed.  Most  of  the  poles  and  wires  had 
been  removed. 

The  amount  appropriated  to  the  department  was  $326,- 
775,  of  which  $314,695  had  been  expended.  The  amount  of 
money  to  be  appropriated  for  the  lighting  of  the  city  must 
necessarily  increase  as  the  city  extended,  and  Mr.  Parent  sug- 
gests that  a  sufficient  sum  be  set  aside  to  improve  the  street 
lighting.  Owing  to  the  low  foliage  of  the  trees  in  parks 
and  squares  the  present  system,  he  states,  is  inadequate,  the 
lamps  having  to  be  placed  at  a  height  of  22  to  35  feet  and 
most  of  the  light  is  obstructed.  Mr.  Parent  suggests  orna- 
mental lighting  by  lamps  mounted  on  standards  at  a  height 
of  10  to  13  feet  and. fed  by  underground  cables  to  replace 
the  present  system.  In  view  of  the  increased  work  and  the 
operation  of  the  underground  system  it  is  asked  that  the 
staff  be  strengthened. 


Electric  Trucks  Give  Splendid  Service  in 
Delivery  Work 

By  A.  Jackson  Marshall 

Among  the  numerous  fields  of  work  now  employing 
automotive  transportation,  the  electric  vehicle  is  daily  prov- 
ing itself  from  many  points  of  view  to  be  the  wisest  choice 
for  practically  every  urban  use.  This  is  true  now,  perhaps 
more  than  ever  before,  since  war  conditions  have  greatly 
increased  the  cost  of  gasoline,  and  a  great  num])er  of  those 
who  have  not  heretofore  realized  the  economy  and  depend- 
ability of  the  "electric"  are  now  appreciating  the  advantages 
which  so  many  have  long  enjoyed. 

That  the  electric  truck  is  achieving  splendid  results  in 
the  field  of  delivery  work  is  plainly  shown  by  the  following 
table,  which  gives  the  operating  and  maintenance  costs  of 


three  electric  trucks  in  shipping  and  delivery  work  under 
abnormally  hilly  conditions  of  a  western  city: 

Average  miles 


1 

ton  electric  delivery  wagon  with' nickel- 

Miles 

per  day 

iron  batteries  in  service  46  months  . .  . 

36528 

22 

2 

3 

ton  electric  delivery  wagon  with  nickel- 

iron  batteries  in  service  39  months  . . . 

18910 

18 

7 

ton  electric  delivery  wagon  with  nickel- 

iron  batteries  in  service  46  months  . . . 

17140 

14 

3  ^ 

Daily  Averages  for  Month  of  December 

'  Month  of  December,  26  days 

1-ton  2-ton 

Mileage    36.84  21.5  15.615 

Cartage   10.373  9.627  12.916 

Current   (4c  per  kw.h.)    ...  .805  .86  .937 

Number  of  marks  (pkgs.) . .  37.08  21.50  30.693 

Weight  in  lbs   4441.68  8310.115  14796.23 

Weight  per  mark  (pkg.)    . .  119.786  388.535  715.057 

The  item  "cartage"  is  the  average  earned  per  day  by  the 
trucks  in  dollars  and  cents  and  figures  on  the  following  dray- 
age  rates: 

Up  to  100  lbs.  25c  per  mark  (package) — 100  to  300  lbs. 
35c.;  300  to  500  lbs.,  50c.;  500  to  1,000  lbs.,  75c.;  1,000  to  2,000 
lbs.,  $1.    Machinery  rate  $1.50  per  ton. 

Expenses  for  December 

1-ton  2-ton  3K-ton 

wag-on  wagon  wagon 

Wages   $75.00  $  91.15  $104.50* 

Garaging                                          20.00  27.50  35.00 

Current   (4c  per  kw.h.)                    21.95  32,36  24.36 

Repairs  and  renewals                         0.00  0.00  SO.OOf 

Tires                                                  o.OO  0.00  0.00 

Liability   insurance                             4.16  4.16  4.16 

Fire  insurance                                    2.35  3.37  ■  4.50 

Interest   on   remaining   principal     0.00  0.00  0.00 

Depreciation  (13  per  cent.)              33.50  40.40  52.40 

Total  expense  for  month  . . .  155.86  188.94  374.92 
Total  earnings  for  month  . . .  356.83       250.30  335.84 


Net  earnings  for  month 


100.97 


61.36 


60.93 


*Wasres  include  cost  of  heloer  when  needed 
tWagon  was  painted  in  November. 

Totals  to  January  1st 

46months  39  months 

Original  total  cost  of  trucks  .  $3,350.00  $4,040.00 

Wages                                        3,183.00  3,184.91* 

Garaging                                      990.00  1,073.50 

Current                                      804.82  764.15 

Repairs  and  renewals                  907.14  913.40 

Tires                                             493.91  ,451.86 

Liability  insurance                       191.91  162.24 

Fire  insurance                              103.80  131.43 

Interest                                        274.58  288.33 


months 
,340.00 
,658.12* 
,610.00 
,076.86 
099.46 
552.16 
191.91 
207.60 
244.59 


Total  expendittires 
Total   earnings    .  . . 


..  10,128.34  11,007.71 
.  .  11,318.33  11.088.47 


14,880.70 
18,511.92 


Surplus  above  all  costs..  1,190.. 09 

Average  total  cost  per  month 

to  date   $182.03  $219.06 

Average  total   cost  per  mile       0.382  0.582 

*Wagcs  include  cost  of  helper  when  needed. 


80.76  3,631.22 


$261.98 
0.868 
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I.  E.  S.  Correspondence  Convention 

The  Illuminating  Engineering  Society's  Correspondence 
Convention  which  this  year  will  replace  the  regular  annual 
convention,  will  be  inaugurated  during  September  by  the  re- 
lease of  the  following  papers: 

Presidential  address — W.  J.  Serrill. 

Report  of  Committee  on  Nomenclature  and  Standards — 
A.  E.  Kennelly,  Chairman;  C.  H.  Sharp,  Secretary. 

Illuminating  Engineering  Publicity — G.  H.  Stickney. 

Economics  of  Large  Building  Lighting — C.  L.  Law  and 
J.  E.  Buckley.  - 

New  York  Department  Stores — W.  F.  Little  and  J.  F. 
Dick. 

President  Wm.  J.  Serrill's  address,  not  being  submitted 
for  discussion,  will  appear  in  the  Transactions  of  the  Society 
issued  about  the  first  of  September.  The  three  papers  and 
the  report  will  be  distributed  in  pamphlet  form  to  anyone 
who  applies  for  them  to  the  Society  at  its  headquarters, 
29  West  39th  Street,  New  York,  N.Y.  A  general  invitation 
is  issued  for  written  discussions  of  each  of  these  papers 
to  be  printed  with  the  names  in  the  Transactions  of  the 
Society.  Any  of  these  papers  may  be  presented  before  meet- 
ings of  Sections  of  the  Society  during  the  month  of  Sep- 
tember. They  will  be  released  to  the  technical  press  for 
publication  in  full  or  in  abstract  at  any  time  subsequent  to 
the  20th  of  September. 

Other  papers  of  this  Correspondence  Convention  will 
be  released  in  similar  fashion  during  October,  November 
and  December  respectively. 

The  Effect  of  Increased  Coal  Prices  on  the 
Cost  of  Producing  Electric  Energy 

The  N.  E.  L.  A.  bulletin  of  June  quotes  figures  showing 
the  percentage  of  the  cost  of  production  of  electric  energy 
which  is  chargeable  to  the  item  of  coal  alone.  These  figures 
were  provided  by  ten  different  towns  and  cities  in  Missouri 
ranging  in  size  up  to  15,000  inhabitants;  they  are  shown  in 
Table  1.  From  these  figures  calculations  were  made  show- 
ing how  the  percentages  vary  with  the  increasing  cost  of 
coal,  supposing  the  expense  and  revenue  to  remain  otherwise 


the  same.  These  calculated  percentages  are  given  in  Table 
2.  Considering,  however,  that  other  expenses  have  not  re- 
mained stationary,  but  have  increased  in  much  the  same  ratio 
as  coal,  it  is  easy  to  see  that  the  cost  of  producing  electric 
energy,  using  coal  as  a  source  of  heat,  is  very  considerably 
greater  than  it  was  before  the  war.  The  hydro-electric  plant 
has  at  least  gained  to  the  extent  that  coal  prices  have  in- 
creased and,  to  a  certain  degree,  also  as  regards  labor  in  that 
the  labor  item  in  a  hydro-electric  plant  is  smaller  than  in  a 
coal-steam  plant.  The  arguments  in  favor  of  the  fullest  pos- 
sible development  of  our  water  powers  are  thus  growing 
stronger  every  day. 

Table  I. — Per  Cent,  of  Fuel  Costs  to  Manufacturing  Costs 
and  Gross  Earnings 

Percentage  Percentage 
Coal  to  Coal  to 

Manufacturing  Gross 


Cost  Earnings 

Plant  No.  1                                     ...       69.0  15.4 

Plant  No.  2                                                  51.9  17.2 

Plant  No.  3                                                 67.3  21.2 

Plant  No.  4                                               49.7  13.4 

Plant  No.  5                                                  62.5  13.2 

Plant  No.  6                                                   60.6  20.3 

Plant  No.  7                                                52.1  17.3 

Plant  No.  8                                                 64.9  29.0 

Plant  No.  9                                                   56.4  31.8 

Plant  No.  10                                                45.7  13.4 

Gross  receipts   $378,048.00 

Manufacturing  cost   110,273.00 

Coal  costs                                                     ..^    ...  65,213.00 

Per  Cent. 

Manufacturing  costs  to  gross  receipts   29.2 

Coal  costs  to  gross  receipts   17.2 

Coal  costs  to  manufacturing  costs   59.1 

Table  II. — Per  Cent.  Increase  in  Manufacturing  Costs,  etc., 
As  Coal  Prices  Advance,  Other  Elements  Stationary 

Old  Prices    10%    20%    30%    40%  50%  100% 

Coal  to  mfg.  costs  ..   ..59.1%      61.4     63.4     64.9     66.9  68.5  74,3 

To  gross  receipts    ..    ..17.2        18.6     20.0     21.2     22.5  23.8  25.6 
Amount    increase    . .     . .  None     $6,521  13.042  19.563  26.085  32.606  65.213 
Per  cent  gross  to  equalize 

the    advance   in   coal..  None     1.72     3.44     5.16     6.90  8.62  17.2 


Position  of  the  Engineer  in  National  Affairs 


By  H.  W.  Buck 


There  has  been  much  discussion  concerning  the  position 
of  the  engineer  in  modern  times,  but  conditions  are  chang- 
ing so  rapidly  and  points  of  view  are  undergoing  such  a 
Umdamental  evolution  that  it  is  well  from  time  to  time  to 
review  the  relations  of  the  engineer  to  his  surroundings  and 
to  secure  if  possible  the  proper  orientation. 

The  Accomplishments  of  the  Engineer 

The  change  and  improvement  in  the  engineer's  position 
in  the  world  in  recent  years  have  been  so  rapid  as  to  sur- 
prise even  those  who  were  the  optimists  in  the  underdog 
days  of  the  engineering-  profession.  In  the  middle  of  the 
last  century,  when  the  engineering  and  technical  schools 
began  to  be  formed  in  this  country  by  men  of  far-seeing 
vision,  the  classical  scholars  looked  on  askance  and  took 
pains  to  differentiate  these  upstart  institutions  from  their 
own  traditional  schools  of  learning  and  to  ostracize  those 
who  pursued  the  new  courses  by  classifying  the  professions 
as  "learned"  and  technical. 

Times  fortunately  have  changed.    The  engineering  pro- 

*  President  A.I.E.E.  before  the  Institute. 


fession  is  coming  into  its  own.  To-day  the  engineer  is  be- 
ing swept  along  by  a  tide  which  he  himself  has  created  with 
an  irresistible  force,  and  it  is  well  therefore  for  the  engi- 
neer tq  take  his  eyes  of?  his  work  occasionally  and  to  ob- 
serve his  constantly  changing  surroundings.  A  flood  of  scien- 
tific and  technical  accomplishments  has  swept  over  the  face 
of  the  earth,  revolutionizing  life,  commerce,  and  interna- 
tional destinies.  Even  the  turmoil  in  which  the  world  now 
finds  itself  can  probably  in  the  last  analysis  be  traced  to  the 
over-acceleration  of  world  affairs  resulting  from  the  work 
of  the  scientist  and  engineer. 

In  all  this  development  period  of  the  enginieering  pro- 
fession during  the  last  century  the  engineer  has  worked  his 
way  along  alone  and  in  silence,  so  to  speak,  seeking  his 
reward  rather  in  the  joy  of  accomplishment  and  in  the  real- 
ization of  his  dreams  than  in  worldly  recognition  and  accum- 
ulation. The  very  inherent  greatness  of  the  pioneers  who 
have  laid  the  foundations  upon  which  we  now  build  pre- 
vented them  in  a  way  from  acquiring  a  more  worldly  posi- 
tion in  affairs.  This  tradition,  however,  is  not  a  virtue  be- 
yond a  certain  point,  and  the  engineer  by  nature  is  too 
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willing  to  give  way  to  others.  The  time  has  come  when 
he  should  take  a  more  worldly  position  in  the  world  which 
he  himself  has  created. 

Emerging  from  Classical  Period 

In  our  general  relations  to  intellectual  development  we 
may  consider  that  we  are  just  emerging  from  a  classical 
period  where  tradition,  custom,  prejudice,  ignorance,  and 
dogmatic  religion  were  the  controlling  forces.  Movements 
which  took  place  in.  world  affairs  were  largely  political, 
following  the  paths  best  suited  to  the  advantage  of  the 
ruling  classes.  There  was  little  real  progress,  because  there 
was  no  development  of  scientific  knowledge  and  its  appli- 
cation in  engineering.  Scientific  truth  held  no  standing.  The 
worship  of  tradition  caused  a  powerful  reaction  against  any 
scientific  discovery,  which  might  necessitate  a  readjustment 
of  established  habits  of  thought  and  life. 

For  centuries  before  the  dawn  of  the  scientific  and  en- 
gineering era  great  changes  took  place  throughout  the  world, 
but  little  real  progress  occurred.  Races  rose  and  fell,  always 
falling  back  to  the  starting  point,  for  there  can  be  no  up- 
ward trend  in  racial  development  without  the  solid  basis  of 
scientific  knowledge  to  grow  upon.  China  made  great  pro- 
gress arid  developed  its  early  civilization  under  scientific 
activity,  but  during  recent  centuries  it  has  lived  under  the 
worship  of  classical  tradition  and  has  become  inert. 

A  constant  change  in  point  of  view,  which  is  so  largely 
brought  about  through  developments  in  scientific  knowledge, 
seems  to  be  necessary  for  progress  in  civilization.  Our 
civilization  today  differs  from  that  of  a  century  ago  in  pro- 
portion to  the  scientific  and  engineering  evolution  which  has 
taken  place  during  the  period  through  its  reactions  on  life 
in  all  of  its  phases.  Such  discoveries  in  science  as  the  law 
of  gravitation,  the  evolution  of  species,  the  laws  of  electro- 
magnetic induction,  etc.,  have  probably  had  a  more  pro- 
found effect  upon  the  development  of  the  human  race  than 
any  other  acts  in  history. 

The  Engineer  in  Human  Affairs 

The  engineering  profession  has  passed  through  the  pre- 
liminary stages  of  its  growth  and  has  reached  a  position 
where  the  engineer  should  work  and  act  not  only  with  pro- 
per attention  to  his  work  itself,  but  with  full  consciousness 
of  the  important  relation  of  his  work  to  human  affairs  in 
general.  Among  the  early  pioneers  in  engineering  were  many 
notable  instances  of  men  of  great  breadth  of  view.  Special- 
ization had  not  at  that  time  begun  to  work  its  narrowing  in- 
fluences. Of  recent  years,  however,  under  the  stress  of 
commercial  development  and  economic  conditions,  increas- 
ing specialization  has  taken  place  and  the  engineer  has  be- 
come obliged  to  compass  his  mind  with  an  ever-narrowing 
h(3rizon.  This  specialization  produces  extraordinary  profi- 
ciency in  particular  fields,  but  has  the  objectionable  effect 
of  narrowing  the  character  and  outlook  of  the  man  and  of 
reducing  his  value  as  a  citizen.  We  must  take  care  lest  com- 
mercial considerations  and  the  modern  mania  for  efficiency 
in  the  narrow  sense  force  our  engineers  to  lose  sight  of  the 
world  around  them  in  their  concentrated  attention  to  the 
part  rather  than  to  the  whole.  This  excessive  specialization 
is  a  danger  which  threatens  the  future  standing  of  the  en- 
gineer. 

It  is  interesting  to  recall  in  tiiis  connection  the  results 
of  a  recent  canvass  made  by  a  joint  committee  on  educa- 
tion on  the  qualities  which,  in  the  opinion  of  about  ,5,000 
leading  men,  engineers  and  others,  best  fit  a  man  for  a  suc- 
cessful career  as  an  engiineer.  As  a  result  of  this  vote  only 
thirteen  points  out  of  a  hundred  were  assigned  to  i)urely 
technical  knowledge  as  an  essential,  the  other  eighty-seven 
l)oints  being  allotted  to  broader  qualifications,  such  as  judg- 


ment, character,  human  understanding,  etc.  This  is  merely 
a  quantitative  statement  of  the  many  general  demands  now 
being  made  of  the  engineer,  and  it  illustrates  how  his  work 
has  broadened  out.  It  is  an  interesting  and  encouraging 
symptom. 

A  most  significant  movement  of  recent  times  in  the 
engineering  world  has  been  the  development  of  co-opera- 
tive action  among  engineers  of  all  classes,  and  this  tend 
ency  will,  I  believe,  serve  to  offset  the  evils  of  specializatio 
It  is  the  growing  recognition  of  the  fact  that  all  branche 
of  engineering  are  interdependent.    We  electrical  engineers, 
I  believe,  are  well  aware  how  much  we  need  the  assistance 
of  other  branches  of  engineering  for  the  successful  fulfill- 
ment of  our  purpose. 

The  Engineering  Council 

This  co-operative  movement  has  quite  recently  been 
given  tangible  expression  in  the  formation  of  the  Engineer- 
ing Council,  an  act,  I  believe,  of  far-reaching  consequence. 
Under  this  organization  as  a  beginning  the  Civil,  Mechanic- 
al, Mining  and  Electrical  societies,  together  with  the  United 
Engineering  Society,  are  tied  together  for  co-operative  ac- 
tion through  a  joint  body  of  twenty-four  representatives. 
This  body  will  meet  at  frequent  intervals  and  will  deliberate 
on  matters  of  general  interest  to  engineers.  It  is  an  en- 
couraging beginning  toward  universal  co-operation  among 
engineers  in  all  branches  of  work. 

In  this  Engineering  Council  we  have  for  the  first  time  an 
engineering  body  representing  about  30,000  engineers  of 
sufficient  scope  and  standing  to  create  an  engineering  public 
opinion.  Its  influence  is  likely  to  be  far-reaching  in  build- 
ing up  the  prestige  of  engineers  in  both  technical  and  civil 
affairs.  A  further  development  which  has  reached  full  re- 
cognition only  in  recent  times  is  the  mutual  appreciation 
which  has  grown  up  between  the  engineer  on  the  one  hand 
and  the  worker  in  pure  science  on  the  other. 

The  engineer  looks  to  the  .scientist  to  provide  him  with 
raw  materials  of  knowledge  with  which  to  work  out  his  appli- 
cation, and  the  scientist  must  look  to  the  engineer  to  make 
his  discoveries  so  fruitful  that  the  full  effectiveness  of  his 
work  on  the  frontier  of  research  can  be  sustained.  Both  are 
working  together  in  order  to  unfold  nature  in  the  most 
effective  way  for  the  benefit  of  man. 

We  electrical  engineers,  I  think,  feel  a  particularly  close 
bond  with  the  pure  scientist  in  that  recent  developments  in 
physical  science  have  disclosed  an  intimate  relationship  be- 
tween electrical  phenomena  and  the  nature  of  energy  and 
matter. 

All  of  the  important  movements  taking  place  at  the 
present  time  which  center  around  the  engineer  and  his  work 
mean,  I  believe,  that  the  engineer  is  soon  going  to  leave  his 
position  of  isolation  in  independent  fields  of  work  and  real- 
ize that  he  owes  an  obligation  to  the  community  broader  than 
his  daily  engineering  work  and  will  contribute  to  the  gen- 
eral welfare  his  talents  and  experience.  It  matters  not  whe- 
ther the  problems  before  him  are  political,  sociological,  in- 
dustrial or  technical,  I  believe  that  the  engineering  type  of 
mind,  if  the  proper  breadth  of  view  has  been  acquired,  is 
best  fitted  to  undertake  them. 

Resourcefulness  and  Imagination  of  the  Engineer 

It  is  not  necessary,  perhaps,  in  important  administrative 
positions  to  have  civil,  electrical  or  mechanical  engineers  as 
such,  but  we  do  need  men  in  those  positions  who  have  had 
training  of  the  type  which  engineering  gives,  with  the  men- 
tal balance,  the  power  of  analysis  which  such  a  training 
devclo))s,  the  resourcefulness  and  the  faculty  or  recognizing 
and  proi)erly  apportioning  the  various  elements  in  a  prob- 
lem. There  is  a  quality  of  mental  honesty  which  engineer- 
ing exi)erience  highly  develops  which  is  sorely  needed  in 
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public  life.  The  scientific  and  engineering  professions  should 
rise  up  and  furnish  such  men  from  their  ranks  for  the  wel- 
fare of  the  country. 

The  classicist  contends  that  a  world  dominated  by  scien- 
tists and  engineers  would  be  cold,  materialistic  and  atheistic, 
and  lacking  in  those  qualities  of  art  and  sentiment  and  the 
imaginative  outlook  which  every  civilization  so  highly  prizes. 
To  this  doctrine  and  its  injustice  to  the  engineer  I  want  to 
take  emphatic  exception.  The  world  today  may  be  inclined 
toward  materialism,  but  it  is  not  dominated  by  the  engineer — 
far  from  it — but  by  other  classes. 

The  engineering  mind,  on  the  other  hand,  numbers 
among  its  characteristics  a  highly  developed  creative  imag- 
ination and  possesses  to  a  high  degree  exactly  those  quali- 
ties of  mind  and  temperament  best  suited  to  combat  ma- 
terialism. There  have  been  many  instances  in  history  of 
great  artists  who  have  been  great  engineers  and  vice  versa. 


and  I  believe  that  the  two  temperaments  lie  in  close  rela- 
tionship. Furthermore,  scientists  and  engineers  as  a  class 
have  a  strongly  developed  spirit  of  international  understand- 
ing and  sympathy  which  may  serye  as  an  important  safe- 
guard against  excessive  nationalism  and  excessive  aggres- 
sion as  well. 

And  so,  gentlemen,  I  believe  that  we  can  confidently 
look  forward  to  a  new  era  for  the  proper  fulfillment  of  the 
destinies  of  the  engineer.  Out  of  this  world  chaos  we  now 
see  men  of  engineering  and  scientific  training  rising  to  posi- 
tions of  commanding  prominence  on  all  sides.  It  is  simply 
the  working  of  the  inevitable  law  of  the  survival  of  the  fittest. 

In  this  great  movement  not  only  must  the  individual 
engineer  play  his  part,  but  the  great  engineering  societies 
must  realize  the  power  of  influence  which  they  are  develop- 
ing in  an  ever-increasing  degree  in  the  community  at  large 
and  the  obligations  which  devolve  upon  them. 


Immediate  Possibilities  in  tlie  Development  of 
Electro-Chemical  Industries 


The  imiportant  position  already  occupied  by  our  electro- 
chemical industries  is  probably  not  sufficien'tly  appreciated. 
Though  comparatively  in  their  infancy  and  of  somewhat  small 
dimensions,  they  include  many  of  the  basic  requisites  in  the 
development  of  our  larger  industries,  without  which  the  latter 
would  be  quite  impossible.  Speaking  before  the  Western 
Society  of  Engineers  recently,  Mr.  F.  A.  Lidbury,  manager  of 
the  Oldbury  Electro-chemical  Company,  of  Niagara  Falls, 
outlined  in  more  or  less  detail  the  more  prominent  of  the 
electro-chemiical  industries,  tbeir  relative  importance,  power 
requiremen/ts,  and  the  reasons  for  their  existence  in  certain 
localities.  The  speaker's  remarks  referred  more  particularly 
to  the  United  States,  but  are  almost  equally  applicable  to 
Canada,  and  are  specially  interesting  as  denoting  the  trend 
and  the  extent  of  the  development  of  these  industries  by  our 
neighbors  to  the  south.  Mr.  Lidbury's  address  was  of  con- 
siderable length,  and  only  extracts  are  given  below: 

Electro-chemical  industries,  roughly  speaking,  can  be 
divided  in  one  way  into  three  classes.  First  of  all,  the  class 
which  you  could  not  turn  out  of  this  country  if  you  tried  to; 
second,  the  class  that  has  grown  up  here  in  this  country 
sometimes  to  as  great  an  extent  as  is  necessary,  and  some- 
times not,  and  is  still  continuing  to  grow  within  certain  limits. 
This  second  class  of  indusitries  are  those  which  depend  upon 
favorable  conditions,  and  to  a  great  extent  that  means  favor- 
able power  conditions,  for  tbeir  continued  growth  and  exist- 
once  in  this  country.  The  third  class  will  be  that  group  of  in- 
dustries which  hais  not  yet  found  a  footing  in  the  country; 
and  we  will  .also  include  in  that  class  Chose  industries  which 
have  not  sprung  into  existence  anywhere,  but  which  the 
future  will  surely  produce. 

Copper  Refining 

Now,  taking  the  first  class,  we  will  find  that  the  first  elec- 
tro-chemical industry  there  and  an  extremely  important  one, 
as  electrical  engineers  in  particular  know,  is  one  that  you 
could  not  get  out  of  the  country,  whatever  you  did  to  it,  and 
that  is  copper  refining.  I  thank  that  we  can  omit  any  discus- 
sion of  this  particular  industry  from  our  subject  to-night 
without  losing  anythinig,  because  it  does  not  bear  on  the  gen- 
eral principles  that  I  want  to  talk  about.  It  is  here  because 
this  is  a  great  copper-iproducing  country,  and  the  question  of 
power  in  copper  refining  and  in  certain  other  allied  industries 


is  of  such  a  relatively  small  nature  that  it  is  entirely  over- 
shadowed by  other  condiitions,  principally  transportation  con- 
ditions and  conditions  regarding  interest  on  the  money  that 
is  tied  up  in  the  very  expensive  stuff  one  is  handling  and  refin- 
ing. So,  though  this  is  perhaps  as  important  a  single  electro- 
chemical industry  as  there  is,  yet  the  electro-chemical  portion, 
in  so  far  as  that  relates  to  power  supply,  is  a  very  minor  fac- 
tor. 

The  industries  that  have  sprung  up -in  th'e  country  in  the 
last  twenty-five  years  can  be  grouped  again,  roughly  speak- 
ing, in  accordance  with  their  size  as  power  consumers.  One 
finds  oneself  in  a  somewhat  difficult  position  discussing  a  lot 
of  these  questions  at  the  present  momeVit,  because  though  a 
couple  of  years  ago  it  would  have  been  relatively  easy  to  pick 
an  electro-chemical  product  and  show  the  requirements  of 
the  country  in  this  particular  product  as  equivalent  to  so 
many  thousand  kilowatts,  one  cannot  do  it  to-day,  because 
many  of  those  industries  have  received  considerable  stimula- 
tion from  the  conditions  now  prevailing,  perhaps  not  so  much 
directly  a  war  stimulation  as  a  stimulation  which  has  been 
due  to  the  general  increase  in  business.  And  it  is  a  matter 
that  I,  for  one,  would  not  pretend  to  decide,  how  far  that 
increase  in  demand,  and  in  some  cases  of  production,  in 
these  particular  industries,  should  be  regarded  as  something 
that  is  bound  to  show  a  drooping  curve  in  the  next  few  years. 
That  circumstance  will  make  it  necessary  for  me  to  give  you 
figures  with  very  ,great  reservation,  and  not  attempt  to  get 
close  to  the  actual  mark;  though,  as  I  say,  a  couple  of  years 
ago  one  could  have  given  them  very  much  more  closely  and  a 
good  deal  more  definitely. 

Big  Power  Demand  of  Aluminum  Industry 

We  find  that  perhaps  easily  first  of  the  single  electro- 
chemical industries  in  point  of  power  requirements,  and  also 
in  point  of  value  of  product,  is  the  aluminum  industry.  As 
far  as  one  can  make  out,  there  are  something  like  I.IO.OOO 
kilowatts  of  capacity  installed  in  this  country  at  present  for 
the  purpose  of  making  aluminum.  Not  all  of  it,  however,  is 
in  operation,  liecause  of  conditions,  particularly  at  Niagara 
Falls,  to  which  I  will  not  refer  just  now.  There  are,  as  far  as 
we  can  make  out,  about  60,000  additional  kilowatts  either 
being  installed  at  present  or  contemplated,  and  this  indicates 
the  requirements  of  the  aluminum  industry  alone  in  this  conn- 
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try  as  somewhere  between  one  hundred  and  two  hundred 
thousand  kilowatts.  Now,  no  one,  I  think,  can  .put  a  definite 
and  arbitrary  limit  on  the  growth  of  that  particular  industry. 
The  demands  seem  to  be  increasing  every  year.  And  those 
demands  are  noit,  to  a  very  great  extent,  war  demands,  but 
the  increased  demand  lias  also  come  about  by  the  rapid  ex- 
tension of  the  general  uses  of  aluminum,  as,  for  instance,  in 
the  automobile.  Its  use  in  the  automobile  is  not  only  direct, 
but  indirect,  and  includes  th.e  manufacture  of  certain  elements 
of  alloys,  which  are  constituents  of  the  modern  high-speed 
steels  and  of  steels  of  a  nature  which  enables  small,  light 
parts  to  be  used  in  places  demanding  great  strength  iji  the 
automobile,  where  a  few  years  ago  a  carbon  steel  of  much 
greater  dimensions  had  to  be  used. 

The  Ferro  Alloys,  Etc. 

Next  in  line,  and  in  point  of  size,  we  come  to  a  group  ot 
compounds  which  cannot  very  easily  be  separated  from  one 
another — the  ferro  alloys,  including  ferro-silicon,  ferro-chro- 
mium,  ferro-molybdenum,  and  so  on.  It  is  a  little  difficult  to 
put  a  figure  'to  *he  ipower  requirements  of  this  class.  I  think 
somewhere  about  100,000  kilowatts  would  come  near  the 
mark. 

The  next  in  size  is  probably  calcium  carbide,  whicih  may 
take  30,000  kilowatts  or  more.  The  calcium  icanbide  industry 
is  not  growing  to-day  at  the  same  rate  as  a  few  years  ago. 
The  use  of  calcium  carbide  for  illumination  is  not  so  great. 
But,  on  the  other  hand,  the  use  oif  acetylene  for  welding,  and 
so  on,  is  increasing,  and  is  to-day,  from  an  engineering  point 
of  view,  by  far  the  most  important  use  of  calcium  .carbide. 

Artificial  abrasives  are  the  next  in  point  of  size,  and  I 
think  somie  twenty  to  thirty  thousand  kilowatts — perhaps  a 
higher  figure  would  be  nearer  the  mark — would  represent  the 
necessities  of  this  country  lin  the  manufacture  of  fused  alu- 
mina and  silicon  carbide,  which  constitute  the  basis  of  all 
modern  grinder"work. 

Then  we  have  the  electrolytic  alkali  business,  which  gives 
us  caustic  soda  or  caustic  potash,  and  chlorine  in  the  form  of 
bleaching  powder,  liquid  chlorine,  or  other  chlorine  products, 
for  which  again  perhaps  30,000  kilowatts  would  be  a  reason- 
able figure  to  take  for  the  requirements  of  the  country. 

Then  we  come  down  to  the  manufacture  of  chlorates, 
which  are  used  in  the  match  industry,  in  the  textiles,  for  the 
manufacture  of  oxygen,  and  in  certain  chemical  operations. 
That  might  be  put  as  consuming  about  10,000  kilowatts.  And, 
again,  sodium,  which,  of  course,  is  not  much  used  in  its  orig- 
inal form,  but  from  which  is  made  sodium  peroxide,  used  in 
the  textile  industries  as  a  bleaching  agent,  and  which  is  still 
more  important  as  a  starting  point  in  the  manufacture  of 
sodium  cyanide,  will  take  up  perhaps  15,000  kilowatts. 

Then  there  are  a  nUmiber  of  minor  articles,  such  as  phos- 
phorus, carbon  bisulphide,  and  other  products  oi  the  electric 
furnace  or  of  electrolyitic  processes  which  might  include  one 
or  two  thousand  kilowatts  each.  And,  of  course,  if  we  wanted 
to  go  into  the  really  small  processes,  there  are  numerous  little 
units  working  all  over  the  country  on  this,  that,  or  the  other 
special  branch  of  electrolytic  work  which  may  take  anywhere 
from  a  few  kilowatts  up  to  a  few  hundred. 

From  the  consumptive  point  of  view,  then,  I  have  given 
you  the  actual  position  at  present  of  the  industries  that  have 
grown  up  in  this  country  in  the  last  itwenty-five  years  and 
now  constitute,  as  I  wisih  to  point  out  to  you  very  emphati- 
cally, the  absolutely  indispensable  source  of  materials  with- 
out which  we  to-day  could  not  get  along. 

Indispensability  of  Electro-chemicals 

I  do  not  know  how  I  am  going  to  begin  to  give  you  any 
idea  of  their  indispensability.  Starting  witih  aluminum,  many 
of  you  know  as  much  about  its  uses  as  I  do.  It  has  come  into 


very  large  use  in  a  considerable  number  of  ways,  and  we 
would  not  like  to  get  along  without  it.  It  forms,  at  any  rate 
in  combination  with  small  amounts  of  other  elements,  alloys 
combining  strength  with  extreme  lightness.  And  those  of  you 
who  have  followed,  for  instance,  the  tendencies  in  automo- 
bile construction  are  aware  of  the  extent  to  which  the  ad- 
vances in  the  last  "few  years  in  the  ways  of  comibination  of 
lightness  with  power  and  performance  have  depended  upon 
the  use  of  this  material.  I  have  pointed  out  already  the  extent 
to  which  this  material  is  used  in  the  manufacture  of  high- 
grade  steels  which  have  become  indispensable  for  mechanical 
operations,  cutting,  and  so  on,  and  also  indispensable  to  struc- 
tural purposes  where  extreme  lightness  and  strength  ar 
necessary. 

When  we  come  to  the  ferro  alloys,  the  same  remark  ap- 
plies. And  in  the  case  of  one  of  them — ferro-silicon — one  get 
a  very  good  instance  of  how  indispensable  the  products 
the  electro-ohemical  industry  are.  About  70  to  75  per  cent, 
of  all  the  steel  that  is  made  in  tihis  country  to-day  is  made  in 
the  basic  open-hearth  furnace.  And  all  of  that  steel,  in  its 
manufacture,  requires  the  use  oif  ferro-silicon.  No  ferro-sili- 
con, no  open-hearth  steel.  And  with  the  conditions  facing  the 
steel  manufacturers  in  these  times,  that  means  a  very  serious 
diminution,  an  extremely  serious  diminution  in  the  steel  out- 
put of  the  country,  and  on  top  of  that,  I  think  I  could  safely 
add,  an  extreme  diminution  in  quality.  In  other  words,  the 
whole  of  the  steel  industry  of  this  country  is  at  the  present 
time  dependent,  and,  so  far  as  we  can  see,  always  will  be 
dependent,  until  something  comes  up  to  replace  it,  upon  the 
single  article — 'ferro-silicon- — made  in  the  electric  furnace,  by 
the  application  of  electric  power  to  the  simplest  and  cheapest 
of  all  materials,  namely,  carbon,  iron  oxide,  and  silica. 

Artificial  Abrasives 

The  artificial  abrasives,  again,  give  you  another  line  on 
the  extrem,e  importance  of  those  industries  to  the  general  in- 
dustries. The  automobile,  at  any  rate,  gives  you  an  idea  of 
the  extent  to  which  modern  mechanical  operations  depend 
upon  the  use  of  grinding  wheels.  Now,  the  grinding  wheel 
of  the  newer  or  artificial  abrasive  is  a  different  proposition 
from  the  grinding  wheel  of  the  natural  class  in  two  respects: 
Firstly,  the  material  is  better  fitted  for  the  job  that  it  has  got 
to  do;  and,  secondly,  being  an  artificial  material,  it  is  under 
better  control  in  its  manufacture,  and  it  is  possible  to  get  a 
far  greater  degree  of  uniformity  than  in  the  use  of  the 
natural  product.  It  takes  rather  an  academic  point  of  view 
to  make  the  comparison  to-day,  because  there  is  practically 
no  natural  abrasive  material  available  here.  Before  the  war 
about  60  per  cent,  of  the  abrasives  that  were  used  in  this  coun- 
try were  artificial  abrasives — electric  furnace  products — the 
remainder  being  natural  abrasives,  chiefly  coming  from  Tur- 
key and  Greece.  Of  course  they  come  from  those  sources  no 
long^er.  So,  in  a  time  like  this,  we  are  in  any  case  entireljd 
dependent  uipon  the  artificial  abrasives.  But  whether  that 
were  so  or  not,  it  is  still  the  fact  that  the  modern  technique 
of  grinding  and  all  that  that  implies — and  you  engineers  know 
better  than  I  do  what  it  does  imply — would  be  impossible 
without  the  use  of  the  artificial  abrasives,  wlhich  the  electric 
furnace  has  given  to  the  world  The  use  of  the  grinding  ma- 
chine has  grown  and  extended  tremendously,  and  its  use  as  a 
serious  factor  in  mechanical  operations  dates,  from  the  time 
when  artificial  abrasives  began  to  he  used. 

I  do  not  think  I  need  go  into  detail  in  regard  to  the 
numerous  other  products  that  I  ran  over.  If  you  get  a  rough 
line  on  the  thought  that  I  have  just  been  trying  to  give  pro- 
minence to,  you  will  see  how.  though  the  aggregate  output  of 
the  whole  electro-chemical  industry  of  the  country  may  not, 
if  reduced  to  figures  or  anything  of  that  kind,  look  like  a  thing 
that  could  be  regarded  as  of  absolute  importance  to  the  coun- 
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try,  yet,  when  you  come  to  examine  the  indispensability  of 
those  products  (and  what  I  have  said  dn  regard  to  the  pro- 
ducts that  I  have  mentioned  applies  to  numerous  other  pro- 
ducts as  well,  which  I  have  not  gone  into  for  considerations 
of  time),  it  is  clear  that  the  electro-chemical  industries  of  the 
country  are  of  extreme  importance  to  practically  every  one 
of  the  ibasac  industries  of  the  country. 

Some  Concrete  Examples 

I  know  of  no-  way  of  illustrating  that  better  than  taking 
an  automobile  and  looking  over  its  construction,  looking  over 
tihe  materials  employed  therein,  to  find  out  to  what  extent 
those  materials,  and  the  application  of  the  methods  used  in 
the  manufacture  of  the  automobile,  depend  upon  electro- 
chemical products. 

The  American  Electro-chemical  Society  got  up  an  exhibit 
to  indicate  this  at  the  last  Chemical  Industries  Exposition  in 
New  York,  and  displayed  a  list  of  products  used,  either  in  the 
manufacture  of  materials  used  in  the  automobile  or  in  the 
tools  used,  such  as  high-speed  tools  for  cutting  and  grinding. 
And  from  each  of  those  placards  were  strung  different  colored 
ribbons  running  to  the  portions  of  tihe  automobile  in  which 
the  particular  products  were  used.  And  the  automobile  was 
a  veritable  mass  of  ribbons.  You  could  hardly  see  the  auto- 
mobile for  the  ribbons. 

Take  grinding,  for  instance;  there  is  hardly  a  single  por- 
tion of  an  automobile  from  one  end  of  it  to  the  other  that  has 
not  got  to  be  ground  in  some  form  or  other.  There  is  not  a 
single  bit  of  steel  in  the  automobile,  from  ordinary  steel  stamp- 
ings and  that  kind,  that  is  not  dependent  upon  the  electro- 
chemical industry  for  ferro-silicon.  There  is  not  a  single  one 
of  those  parts  which  have  been  lightened  up  so  much  in  the 
last  few  years  that  is  not  dependent  upon  the  existence  and 
use  of  ferro-chromium,  that  is  now  so  widely  used.  And  we 
could  go  from  one  end  to  another  of  an  automobile  and  talk 
the  whole  evening  on  it.  I  was  told  by  a  manufacturer  at 
Detroit  that  the  use  of  the  alloy  steel  alone  has  reduced  the 
weight  of  a  4,400-pound  automobile  to  2,200  pounds,  made  it 
infinitely  safer  and  at  the  same  time  reduced  the  cost.  That 
was  one  of  the  elements  that  had  permitted  of  the  reduction 
in  cost,  which  has  been  such  a  feature  of  automobile  construc- 
tion in  the  last  few  years. 

Again,  without  the  use  of  the  high-speed  tool  steels, 
which  the  products  of  the  electro-chemical  industries  alone 
permit,  without  the  use  of  the  grinding  wheels  which  the  elec- 
tric furnace  has  given  to  the  world,  a  plant  which  can  manu- 
facture and  turn  out  500  cars  a  day  would  only  find  it  possible 
to  turn  out  a  little  more  than  a  hundred — possibly  not  as  much 
as  that — with  the  same  outfit  and  the  same  men.  You  will 
get  an  idea,  therefore,  of  what  the  electro-chemical  industry 
indirectly  has  permitted  the  automobile  industry  tc  do  in  the 
way  of  cheapening  the  cost.  And  it  is  safe  to  say,  taking  all 
these  things  together,  and  others  that  I  have  no  time  to  men- 
tion, that  if  it  had  not  been  for  the  growth  of  the  electro- 
chemical industry  in  the  last  fifteen  or  twenty  years,  and  the 
application  of  its  products  to  metallurgy  and  to  the  mechani- 
cal industries,  the  automobile,  as  we  know  it  to-day,  could  not 
possiibly  have  existed. 

I  will  give  you  one  other  little  illustration:  Without  high- 
grade  ferro-silicon,  which  is  75  per  cent,  to  95  per  cent,  sili- 
con, it  would  be  impossible  to  manufacture  those  high-silicon 
steels  which  are  now  exclusively  used  for  core  work  in  elec- 
trical apparatus.  I  cannot  begin  to  enumerate  the  results  of 
that  application,  but  one  of  them  can  be  stated  baldly  in  this 
fashion,  that  it  has  permitted  the  reduction  of  losses  in  static 
transformers  to  a  point  where  they  are  now  50  per  cent,  of 
what  they  used  to  be.  That,  and  that  alone,  has  permitted 
that  reduction.    All  over  the  industrial-  fabric  of  this  country 


you  find  these  electro-chemical  products  working  their  way 
and  permitting  advances  in  industry,  advances  in  manufacture, 
out  of  all  proportion  to  the  importance  of  those  products 
themselves.  And  I  did  not  want  to  begin  to  approach  my 
actual  subject  to-night  without  having  said  these  few  words 
to  give  you  an  idea  of  what  is  the  general  importance  of  the 
electro-chemical  industry  to  the  country. 

Fixation  of  Nitrogen 

So  far,  I  have  left  one  class  out  altogether,  and  that  is 
the  class  of  electro-chemical  products  we  do  not  at  present 
manufacture  in  this  country.  And  among  these  the  most  im- 
portant are  those  involving  the  fixation  of  atmospheric  nitro- 
gen. Now,  the  fixation  of  atmospheric  nitrogen  is,  in  short, 
this:  Nitrogen  exists  in  the  air  in  an  elementary  condition. 
Four-fifths  of  the  atmosphere  is  nitrogen.  But  in  that  form 
it  is  of  very  little  industrial  value.  Before  we  can  utilize  it 
for  industrial  or  agricultural  purposes — and  its  application  is 
principally  an  agricultural  one — we  have  to  combine  it,  either 
with  oxygen,  the  other  constituent  of  the  air,  or  with  hydro- 
gen, which  we  can  obtain  in  various  ways,  to  give  us  nitrates 
or  ammonia  salts,  or  else  with  calcium  carbide,  a  product  of 
the  electric  furnace,  to  form  cyanamide.  Now,  in  those  forms 
the  nitrogen  becomes  a  valuable  manure. 

The  production  of  fixed  nitrogen  compounds  by  electro- 
chemical means  has  grown  to  a  considerable  extent,  particu- 
larly in  Norway,  in  France,  in  Switzerland  to  some  extent, 
and  also  in  Germany;  also,  I  may  add,  in  Canada.  But  we 
have  never  been  able  to  introduce  it  into  this  country. 

There  are,  of  course,  a  number  of  electro-chemical  pro- 
ducts that  I  have  not  mientioned,  some  of  which  are  consider- 
able power  consumers.  Some  are  of  local  interest  only.  For 
instance,  a  great  deal  is  being  done  to-day  in  the  application 
of  the  electric  furnace  in  the  refining  of  steel  and  in  steel  cast- 
ings. 

In  regard  to  the  growth  of  electric  furnace  steel  for  steel 
casting  work,  that  is,  again,  a  more  or  less  local  matter. 


Useful  Data  on  Electric  House  Heating 


We  reproduce  herewith  some  data  taken  in  connection 
with  the  heating  of  the  operators'  houses  at  the  plant  of  the 
Laurentian  Power  Company,  Ltd.,  at  Seven  Falls.  For  these 
most  interesting  figures  we  are  indebted  to  Mr.  James  Rud- 
dick,  manager  and  engineer  of  the  company. 

These  houses,  of  which  there  are  six,  are  built  in  a  ter- 
race. They  are  frame  houses,  covered  with  one  inch 
rough  boards,  two  layers  of  tar  paper  and  clapboarded  out- 
side, with  shingle  roofs,  and  plastered  inside.  The  founda- 
tions are  of  concrete,  built  high  enough  to  form  a  basement 
approximately  4  feet  6  inches  high. 

The  system  used  for  heating  is  of  the  hot-air  type.  The 
air  ducts  and  registers  are  precisely  the  same  as  those  used 
with  the  ordinary  hot-air  furnace,  the  furnace  being  replaced 
by  electric  heaters,  which  are  placed  in  the  basement,  in  the 
centre  of  the  houses. 

The  apparatus  for  heating,  which  was  designed  by  Mr. 
Ruddick,  consists  of  two  iron  boxes  6  feet  long  and  2  feet 
square,  made  of  No.  10  gauge  iron,  lined  with  ^/^-inch  asbestos 
lumber.  Each  box  contains  18  grids,  made  of  No.  14  Advance 
resistance  wire,  mounted  on  porcelain  knobs,  which  are  fixed 
to  iron  frames  made  from  1-inch  by  ;/2-inch  iron. 

These  grids  are  so  arranged  that  they  can  be  connected 
in  closed  delta  and  open  delta,  on  a  three-phase  circuit,  or  one 
leg  on  a  single-phase  circuit,  or  two  legs  in  series  on  a  single- 
phase  circuit. 

The  power  is  550-volt,  3-phase,  60-cycle.  Each  unit  takes 
a  maxjmum  of  50  amperes.    Air  is  forced  through  the  grids 
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into  the  air  ducts  by  an  18-inch  disc  fan  mounted  on  one  end 
of  each  box,  and  capable  of  delivering  2,000  cubic  feet  of  air 
per  minute  each.  This  apparatus  has  been  in  use  for  two  win- 
ters, and  has  given  entire  satisfaction  to  date. 

The  figures  given  herewith  were  taken  last  winter,  the 
temperatures  for  the  inside  of  the  houses  being  taken  from 
the  end  house,  which  is  farthest  away  from  the  heaters. 
Neither  double  windows  nor  storm  porches  were  used,  and, 
generally,  the  windows  were  open  at  the  top.  The  total  cubic 
capacity  of  the  houses,  is  46,688  cubic  feet,  the  basement  and 
space  between  eaves  and  top  of  the  roof  being  neglected.  The 
cubic  capacity  of  the  basement  is,  roughly,  16,000  cubic  feet. 
The  temperature  in  the  basement  was  between  32  and  45  de- 
grees. 

In  addition  to  electric  heating  some  heat  would  be  derived 
from  the  kitchen  stoves,  which  were  used  for  cooking  only. 


and  would  therefore  be  burning  for  a  very  small  portion  of 
the  time. 

In  summer  months  the  electric  fans  are  run  with  the 
heaters  of¥,  thus  supplying  air  to  keep  the  houses  cool. 

From  the  figures  given  it  is  evident  that  the  installed 
capacity  is  about  3  watts  per  cubic  foot,  and  the  maximum 
used,  averaged  oVer  an  extended  period,  is  about  1.7  watt 
hours  per  cubic  foot.    Very  severe  outside  temperatures  are 
indicated  in  the  column  headed  "minimum,"  where,  it  will  be, 
noted,  the  figures  may  refer  either  to  temperatures  below  o 
above  zero.    The  reader  will  understand  from  the  next  col- 
umn, which  gives  the  range.    The  inside  temperature  wa 
evidently  fairly  uniform  and,  for  the  most  part,  quite  satis 
factory,  as  only  in  a  very  fev/  cases  did  it  drop  below  68.  Th 
average  consumption  works  out  at  1.049  watts  per  cubic  foo 
per  hour. 


Table  showing  actual  operating  figures  from  Feb.  17  to  Mar.  31 
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The  Toronto  Suburban  Railway  Company  Have 
Just  Inaugurated  a  Splendid  Service  Over 
Their  New  Line  from  Toronto  to  Guelph 
—Operates  at  1200  Volts  d.c. 

The  Toronto  Suburban  Railway  Company  have  just  re- 
cently placed  in  operation  the  extension  of  their  line  from 
Lambton  west  to  Guelph.  A  service  was  operated  as  early 
as  April  14,  but  it  was  not  until  the  month  of  June  that  a 
regular  schedule  was  put  in  force.  The  extension  is  oper- 
ated at  1,500  volts  d.c,  and  during  the  first  few  weeks  pas- 
sengers were  required  to  transfer  at  Lambton  to  the  600- 
voit  line  between  Lambton  and  Keele  Street,  Toronto.  The 
1,500-volt  equipment,  however,  is  designed  for  operation  on 
the  600-volt  trolley  and  the  new  cars  now  operate  through 
from  Keele  Street,  Toronto,  to  Guelph,  changing  voltage 
at  Lambton.  The  schedule  as  now  arranged  includes  seven 
cars  each  way  daily  as  far  west  as  Georgetown.  Four  cars 
daily  each  way  will  be  driven  through  to  Guelph.  On  Sat- 
urdays and  Sundays,  one  extra  each  way  will  be  put  on  be- 
tween Toronto  and  Georgetown,  making  a  total  of  eight  each 
way  for  that  distance.  This  will  provide  a  thoroughly  satis- 
factory service  through  a  section  which  up  to  the  present 
time  has  been  greatly  lacking  in  transportation  facilities.  It 
is  worthy  of  note  that  the  area  through  which  this  road 
travels  is  one  of  the  most  fertile  agricultural  districts  in  the 
province. 

The  map  shown  in  Fig.  1  indicates  the  complete  line  of 
the  Toronto  Suburban  Railway  Company  as  at  present  oper- 
ated.   During  1914  the  Keele  Street  line  was  extended  as  far 


as  Woodbridge  and  a  sub-station  was  installed  at  Thistletown. 
This  line  operates  at  600  volts. 

The  construction  of  the  roadway  and  the  overhead  fol- 
lows standard  practice  in  general.  93-pound  girder  rails 
have  been  used  within  the  city  limits  and  60-pound  A.S.C.E. 
outside  the  city.  1,500  volt  sub-stations  have  been  located 
at  Islington,  Georgetown  and  Guelph. 

The  new  1,500  volt  overhead  is  of  catenary  construction. 
Trolley  wire  is  standard  copper  suspended  by  steel  messenger. 
The  1,500  volt  track  is  built  on  private  right-of-way  through- 
out. From  Lambton  to  Guelph  measures  a  distance  of  46.3 
miles. 

That  this  new  line  is  calculated  to  supply  a  convenient 
service  throughout  the  section  it  traverses  is  not  only  shown 
by  the  frequency  of  that  service,  but  by  the  large  number  of 
stops,  of  which  there  are  100  in  the  46.3  miles,  which  aver- 
ages a  stop  rather  more  frequently  than  every  half  mile.  The 
principal  points  through  which  the  road  passes  on  its  way 
from  Lambton  to  Guelph  are  given  below.  This  trip  is 
accomplished  in  two  hours  and  25  mjnutes  each  way: — ■ 
Lambton  Jet.,  Islington,  Eaton  Farm,  Summerville,  Dixie, 
Cooksville,  Centre  Road,  Streetsville,  Meadowvale,  Church- 
ville,  Huttonville,  Norval,  Georgetown,  Limehouse,  Dolly 
Varden,  Acton,  Blue  Springs,  Eden  Mills,  Eramosa,  Guelph. 

Further  details  of  the  cars,  the  car  barns  and  the  sub- 
stations, with  illustrations,  are  given  below. 

The  Cars 

The  cars  are  of  the  centre  entrance  type  and  will  be  ten 
in  number.    They  are  being  manufactured  for  the  most  part 


Fig.  1— Map  of  Toronto  Suburban  Railway  lines,  constructed  and  planned. 
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Fig.  2— Elevation  and  plan  centre  entrance  cars. 


by  the  Preston  Car  &  Coach  Company,  but  on  account  of 
this  latter  company's  recent  fire,  the  Toronto  Railway  Com- 
pany are  lending  their  assistance  in  filling  the  order.  The 
principal  dimensions  are  as  follows:  Length  over  buffers,  59 
ft.;  length  over  ends,  58  ft.;  width  over  steel  sheathing,  8  ft. 
10  ins.;  width  over  all,  9  ft.;  height  from  top  of  rail  to  under 
side  of  side  sill  at  bolsters,  3  ft.  ins.;  height  from  rail  to 
top  of  first  step,  1  ft.  ins.;  height  of  step  risers,  10J4  ins.; 
wheel  base  of  trucks,  63^2  ft.;  diameter  of  wheels  (rolled 
steel),  34  ins.;  g^xle  journals,  4^  x  8  ins.,  M.C.B. 

The  new  cars  are  shown  in  plan  and  section  in  Fig.  2 
and  in  photograph  in  Fig.  3.  Each  car  is  divided  into  two 
sections,  the  rear  compartment  for  general  use,  which  in- 
cludes lavatory  accommodation,  and  the  forward  compart- 
ment for  smokers.  All  cars  have  single  end  control.  There 
is  seating  capacity  for  approximately  seventy  passengers. 

In  the  design  of  the  steel  framing,  the  continuous  centre 
sills  between  buffers  have  been  omitted.  This  conforms  to 
the  most  modern  practice  of  side  girder  steel  cars,  where 
light  weight  is  desired  and  single  car  operation  is  antici- 
pated. The  main  centre  longitudinal  members  at  each  end, 
extending  from  buffer  beam  to  bolsters,  consist  of  five-inch 


rolled  steel  channels  spaced  16  inches  apart  back  to  back. 
Rolled  steel  angle  braces  extend  diagonally  from  the  inter- 
section of  the  first  cross  member  and  longitudinal  member 
to  the  end  member.  The  buffer  beams  are  former  of  5-inch 
rolled  steel  channels  with  flanges  turned  outward  and  pro- 
jecting 6  inches  beyond  the  end  sheathing.  The  tops  of 
the  buffer  beams  are  flanged  with  sheet  steel  bevelled  up- 
ward and  forming  an  angle  of  45  degs.  The  body  bolsters 
are  of  built-up  construction,  top  and  bottom  cover  plates 
15  inches  wide  and  5/16  to  5/8  in.  thick.  The  side  framing 
is  of  5-inch  '-oiled  steel  channel  sills,  2  in.  x  IJ^  in.  x  in. 
rolled  steel  T.  side  posts  so  formed  in  one  piece  as  to  main- 
tain the  roof  contour  and  join  both  side  frames.  Insulation 
is  provided  by  a  1-in.  wall  of  cork.  The  side  and  end  sheath- 
ing and  letter  board  plates  are  of  No.  12  B.  &  S.  gauge  rolled 
steel  with  duplicate  splice  plates  of  8  in.  steel. 

The  roof  is  turtle  back,  formed  by  extension  of  steel 
side  posts  and  wooden  carlines,  spaced  9  in.  centres,  sheathed 
with  ^-inch  pine  and  covered  with  No.  10  cotton  duck,  laid 
in  white  lead  and  oil. 

The  centre  entrance  steps  are  designed  as  part  of  the 


Fig.  3— Centre  entrance  passenger  car  at  Main  St.  crossing,  Georgetown. 
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Fig.  4— Floor  plan  Lambton  car  barn. 

framing  and  are  covered  with  composition  treads  4  ins.  wide. 

The  interior  finish  of  the  cars  is  cherry.  The  transom 
and  bottom  panels  of  the  centre  bulkheads  are  of  steel  painted 
cherry  on  both  sides.  Head  lining  throughout  is  of  three- 
ply  poplar  veneer.  Body  sashes  are  of  the  raising  type. 
The  centre  window  in  the  front  vestibule  is  divided  into  two 
parts,  the  upper  part  of  which  may  be  dropped  or  may  be 
held  at  different  angles.  The  corner  windows  at  each  end 
are  also  made  to  drop.  Five  automatic  ventilators  are  pro- 
vided in  each  compartment  and  one  globe  ventilator  in  the 
lavatory.  All  side  windows  are  fitted  with  pantasotte  cur- 
tains mounted  in  metal  rollers  and  are  provided  with  pinch 
handle  fixtures. 

The  seating  consists  of  31  walk-over  seats  in  the  centre 
sections  with  one  circular  seat  in  the  rear  of  the  main  com- 
partment. Each  seat  is  fitted  with  stationary  foot,  rest  and 
polished  bronze  hand  hold.  The  smoking  compartment  has 
low  backed  seats  upholstered  in  green  pantasote.  Annunci- 
ator push  buttons  are  furnished  for  each  seat  with  connec- 
tion buzzers  near  the  fare  box  and  in  the  motorman's  com- 
partment; a  switch  is  provided  on  the  buzzer  circuit  wire  so 
that  it  can  be  cut  in  or  out  by  the  conductor. 

The  cars  are  equipped  with  four  110  h.p.  motors  and  the 
control  system  is  so  arranged  that  the  cars  will  operate  on 
either  1,500  volt  or  600  volt  supply.  In  going  from  a  1,500  to 
a  600  volt  section  or  vice  versa,  the  motorman  throws  a  small 
switch.  Should  he  omit  to  throw  this  switch,  selective  and 
protective  relays  at  once  come  into  action  and  prevent  dam- 
age to  the  equipment  until  the  correct  control  arrangement 
for  whatever  voltage  section  the  car  is  operating  on  is  re- 
stored. 


The  electrical  equipment  for  the  cars  was  supplied  by 
the  Canadian  General  Electric  Company. 

Car  Barns 

Car  barns  have  been  provided  at  Georgetown  and  at 
Lambton.  The  Lambton  barn  is  illustrated  in  Figs.  4,  5  and  6. 
In  general  the  plan  includes  an  inspection  shop,  repair  shop, 
machine  shop,  paint  shop,  coal  and  boiler  room,  blacksmith 
shop,  toilet  and  store  room.  The  administrative  offices  are  on 
the  second  floor  over  the  store  room.  Toronto  pressed  brick 
is  used  in  the  construction  and  the  different  shops  are  sep- 
arated by  brick  walls  with  substantial  pilasters,  the  doorways 
being  closed  by  large  sliding  doors.  Daylight  is  provided  by 
side  windows  8J/2  ft.  wide  by  13  ft.  in  height  and  by  ample 
roof  lights.  The  roof  is  of  mill  construction  covered  with 
asbestos  tarred  and  gravelled.  The  average  height  of  the 
shops  is  about  31  feet. 

The  repair  shop  has  three  tracks  set  in  a  concrete  floor. 
The  whole  of  the  space  under  the  repair  shop  is  excavated 
for  a  depth  of  about  4  ft.  and  the  pit  has  a  concrete  floor 
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Fig,  5— Roof,  showing  skylights,  Lambton  car  barn. 

graded  to  a  sub-pit.  The  pit  is  also  provided  with  ft. 
gauge  tracks  on  which  a  hand  truck  can  be  operated  for 
mounting  hydraulic  jacks  for  raising  or  lowering  car  parts. 

The  inspection  shop  contains  four  tracks,  each  long 
enough  to  accommodate  two  cars.  Pits  below  the  tracks  per- 
mit the  workmen  to  make  repairs. 

The  machine  shop  is  equipped  with  the  following  mach- 
inery: 100  ton  capacity  wheel  press;  two  in  one  lathe  for  axle, 
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Fig.  7  -Georgetown  passenger  station  (left)  and  sub-station  (right). 

wheel  and  small  work;  spindle  lathe;  combination  radial  drill; 
air  trip  hammer;  wheel  grinder;  shaper;  slotting  machine; 
babbitting  furnace;  soldering-  iron  furnace;  forge;  air  com- 
pressor; 2  pit  jacks;  2  cranes;  travelling  crane;  benches,  vises, 
machinist's  and  blacksmith's  tools;  full  set  woodworking  tools 
and  machines.  Two  skylights,  8  x  68  ft.,  run  longitudinally 
in  centre  of  each  span  and  provide  excellent  lighting  to  every 
portion  of  the  shop. 

The  boiler  room  contains  a  75  h.p.  locomotive  type 
boiler.    The  coal  storage  is  arranged  to  necessitate  a  mini- 


Fig.  8  — Interior  Georgetown  sub-station. 


mum  of  handling.  The  chimney  has  a  solid  concrete  founda- 
tion; brick  work  extends  15  ft.  above  grade  and  is  then  sur- 
mounted by  a  steel  stack  36  ins.  in  diameter  and  05  ft. 
extreme  height. 

The  car  barn  is  heated  b>  low  pressure  vacuum  steam 
system.  The  water  pressure  is  obtained  from  a  wooden  tank 
of  10,000  gals,  capacity,  supported  on  steel  frame  work  set 
on  a  concrete  base.  Water  is  pumped  into  the  tank  electric- 
ally from  two  wells. 

Sub-stations  and  Overhead 

Fifte'en  hundred  volt  sub-stations  are  located  at  Isling- 
ton, Georgetown  and  Guelph.  At  Islington  the  building  is 
of  galvanized  iron  construction.  The  equipment  consists  of 
a  500  kw.  rotary  converter,  three  165  kw.  transformers, 
switchboard,  etc. 

At  Georgetown  the  sub-station  is  of  pressed  brick  con- 
struction, as  shown  in  Fig.  7.  This  photograph  shows  the 
combined  passenger  station  (on  the  left)  and  sub-station  (on 
the  right).   The  equipment  consists  of  two  500  kw.  rotary  con- 


verters and  six  165  kw.  transformers — double  that  at  Isling- 
ton. The  interior  of  the  Georgetown  sub-station  is  shown  in 
Fig.  8. 

The  Guelph  sub-station  is  also  of  brick  construction,  and 
is  designed  for  the  same  capacity  as  is  installed  in  Islington, 
i.e.,  one  500  kw.  rotary  and  three  165  kw.  transformers. 

Transmission  supply  is  at  25,000  volts,  so  that  the  sub- 
stations transform  from  25,000  volts  a.c.  to  1,500  volts  d.c. 

A  typical  view  of  the  .overhead  construction  is  shown 
in  Fig.  9.    The  pole  line  hardware  is  Boarrow  type.  The  tele- 


Fig.  9— Overhead  construction. 


phone  line  brackets  are  placed  below  the  suspension  arms. 
The  method  of  guying  the  catenary  on  a  curve  is  shown  in 
this  figure.  Fig.  10  shows  a  standard  form  of  shelter  with 
extension  roof,  both  ends. 

The  sub-station  equipment  was  supplied  by  the  Canadian 
General  Electric  Company;  also  the  Boarrow  pole  line  hard- 


Fig.  10— Standard  shelter,  extension  roof  at  both  ends. 

ware  as  shown  in  Fig.  9.  Current  for  the  operation  of  th. 
line  is  purchased  from  the  Toronto  Power  Company.  Th 
supply  is  taken  at  Islington,  where  transformation  takes  plac 
from  the  main-line  voltage  of  60,000  down  to  25,000  volts. 


A  Safety  Car  for  Kitchener 

A  new  "one-man,"  or  "safety"  car,  has  just  been  placed  : 
operation  on  the  Kitchener  and  Northern  Electric  Railwa 
on  their  line  to  Bridgeport.  The  trim  appearance  of  the  ca 
with  its  coat  of  rich  green  and  gold,  has  made  a  very  favor 
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able  impression  in  the  district.  It  is  of  single-truck  design, 
but  a  special  non-rocking  truck  of  extra  long  wheel-base  pro- 
vides very  smooth  .  riding  qualities.  A  new  feature  is  the 
"pay-as-you-leave"  system,  which  obviates  any  delay  when 
there  are  a  number  of  passengers  boarding  at  one  point. 
Opening  and  closing  of  doors  and  raising  and  lowering  of 
steps  is  accomplished  by  a  simple  lever,  conveniently  placed 
at  the  motorman's  left  hand.  This  feature  has  well  demon- 
strated to  travellers  on  the  line  the  aptness  of  the  term 
"safety  car,"  in  that,  with  the  operation  in  control  of  the 
motorman,  there  is  no  possible  chance  of  passengers  board- 
ing or  alighting  while  the  car  is  moving.  It  is  anticipated, 
also,  in  addition  to  the  safety  element,  that  a  much  improved 
service  will  be  rendered,  both  as  to  frequency  and  expediency 
in  handling-  crowds.  The  car  is  equipped  with  Watson  auto- 
matic fenders,  which  are  new  in  Western  Ontario. 

We  reproduce  these  facts  through  the  kindness  of  Mr. 
W.  H.  Breiithauipt,  president  of  the  Kitchener  and  Northern 
Railway  Company. 


Public  Can  Get  Service  by  Paying  What  it  Costs 
to  Produce  it 

A  somewhat  unique  electric  railway  franchise,  in  that 
it  is  flexible  enough  to  provide  for  a  sliding  scale  of  fares 
depending  upon  the  net  receipts  of  the  company,  is  described 
in  a  current  issue  of  the  Electric  Railway  Journal.  The  fran- 
chise is  that  given  to  the  Columbus  Railway,  Power  and  Light 
Company  by  the  city  of  Columbus,  Ohio.  The  two  underly- 
ing principles  are  (1)  that  the  public  has  a  right  to  demand 
the  particular  kind  of  service  it  wants,  and  (2)  the  public 
has  a  right  to  pay  for  the  service  it  gets. 

Length  of  Franchise  and  Control  of  Service 

The  original  franchise  is  for  twenty-five  years.  Any 
time  after  it  takes  effect,  however,  the  enabling  body,  the 
county  commissioners,  have  the  right  to  renew  it  for  such 
period,  not  less  than  fifteen  years  or  less  than  the  then  ex- 
pired term,  as  they  may  be  by  law  authorized.  The  commis- 
sioners through  an  appointed  representative,  the  street  rail- 
way commissioner,  have  the  right  to  control  the  service,  in- 
cluding the  fixing  and  altering  of  schedules,  the  changing 
of  service  and  the  establishing  of  stops.  They  must  not 
require  service  to  such  an  extent  that  enough  money  will  not 
be  produced  to  make  good  any  loss  in  the  working  capital  later 
described. 

The  commissioners  have  general  control  of  service,  how- 
ever, only  when  under  the  original  franchise  or  any  renewal 
accepted  by  the  company  the  grant  has  more  than  fifteen 
years  to  run.  When  the  grant  or  any  renewal  has  less  than 
fifteen  years  to  run,  the  company  assumes  control  of  the 
service  and  may  charge  during  the  unexpired  term  any  fare 
not  in  excess  of  the  maximum  now  provided.  If  the  com- 
missioners, however,  offer  a  renewal  extending-  the  life  more 
than  fifteen  years  and  this  contains  no  substantial  changes 
or  additions  to  the  burden  of  the  company,  the  commission- 
ers retain  control  if  the  renewal  is  refused  by  the  company. 
Yet  it  is  especially  provided  that  the  right  to  accept  such 
offer  of  renewal  at  all  times  remains  with  the  company. 

Earnings  Allowed  and  Fares  to  be  Charged 

The  company  is  allowed  to  earn  6  per  cent,  upon  its  pre- 
sent investment  and  8  per  cent,  upon  future  capital  invest- 
ment. Its  present  investment  was  fixed  by  arbitration  at 
$350,000.  For  the  first  ten  years  the  company  waives  all 
earnings  upon  $75,000  of  this  amount.  It  adds,  however,  a 
cash  working  capital  of  $25,000,  making  a  total  investment  of 
$300,000  at  the  beginning  of  franchise  operation. 

The  franchise  provides  for  a  sliding  scale  of  fares.  The 
following  schedule  has  been  adopted  for  ticket  fares:  (a) 


Four  tickets  for  10  cents;  (b)  five  tickets  for  15  cents;  (c) 
ten  tickets  for  35  cents;  (d)  five  tickets  for  20  cents;  (e)  ten 
tickets  for  45  cents;  (f)  five  tickets  for  25  cents;  (g)  ten  tick- 
ets for  55  cents,  and  (h)  five  tickets  for  30  cents.  The  maxi- 
mum cash  fare  to  be  charged  is  6  cents  for  any  zone,  there 
being  three  zones  now  established  for  a  distance  of  10.364 
miles.  As  long  as  the  zone  rate  of  fare  upon  a  ticket  basis 
is  4.5  cents  or  less,  the  cash  fare  is  to  be  5  cents  a  zone. 
When  the  ticket  fare  is  more  than  4.5  cents,  the  cash  fare 
will  be  6  cents  a  zone.  Nothing  in  the  grant  precludes  the 
use  of  commuters'  rates  with  the  approval  of  the  -county 
commissioners,  but  such  rates  can  be  established  only  by  the 
company. 

The  fare  used  at  the  first  is  that  provided  in  (d),  five 
tickets  for  20  cents,  or  a  cash  fare  of  5  cents.  Changes  from 
this  or  any  other  rate  are  to  be  made  upon  the  following 
basis:  To  the  working  capital,  beginning  at  $25,000,  are  to 
be  added  each  month  all  passenger  and  freight  receipts.  From 
it  each  month  is  to  be  deducted  the  cost  of  operation,  one 
twelfth  of  the  estimated  annual  taxes  and  one-twelfth  of  the 
annual  return  upon  the  investment  for  that  month.  When 
the  balance  equals  or  exceeds  $35,000,  the  next  lower  rate 
of  fare  must  be  put  into  effect;  and  when  it  equals  or  is  less 
than  $15,000,  the  next  higher  rate  of  fare.  Any  lowering 
of  fares  must  take  place  at  the  order  of  the  county  commis- 
sioners after  any  monthly  report  from  the  company  dis- 
closes the  condition  of  the  fund  to  warrant  it.  Any  raising 
of  the  fare  may  be  made  by  the  company  after  its  report  is 
filed. 

Improvements,  Purchase  and  Arbitration 

Either  the  company  or  the  county  commissioners  may 
propose  extensions,  betterments  or  permanent  improvements. 
When  proposed  by  the  commissioners,  such  improvements 
must  be  made  if  the  company  can  procure  the  necessary 
money,  unless  they  are  held  to  impair  the  present  or  future 
ability  to  §arn  the  allowed  return.  In  such  a  case  the  com- 
pany's claims  must  be  arbitrated.  Improvements  proposed 
by  the  company  must  be  approved  by  the  commissioners 
before  the  expense  is  incurred.  All  approved  improvements 
are,  of  course,  added  to  the  rate  basis. 

It  is  agreed  that  the  company  will  at  any  time,  upon 
six  months'  notice  in  writing  by  the  commissioners,  sell  to 
the  public  its  property  at  110  per  cent,  of  the  investment  at 
the  date  of  purchase.  This  will  consist  of  $350,000,  plus  the 
working  capital  of  $25,000  and  all  capital  investments  made 
after  the  date  of  the  present  franchise. 

Whenever  differences  arise  between  the  commissioners 
and  the  compariy  they  are  to  be  submitted  to  arbitration,  the 
decision  of  the  board  to  be  binding  upon  all  parties. 


The  Chicago,  Milwaukee  and  St.  Paul  Railway  Company 
have  undertaken  the  further  electrification  of  their  lines  as 
follows:  Othello  to  Cle  Elum,  99  miles;  Cle  Elum  to  Seattle, 
90  miles;  Black  River  Junction  to  Tacoma,  28  miles — a  total 
of  217  miles.  Added  to  the  438  miles  already  electrified  this 
will  give  the  railway  a  total  of  655  miles  electrically  operated. 
About  half  of  the  new  electrification  work  is  over  heavy 
mountain  grades  and  through  tunnels.  Distribution  through- 
out will  be  3,000  volts,  direct  current. 


Personals 

Mr.  Geo.  Scott  has  been  appointed  superintendent  of  the 
Moncton  Tramways,  Electricity  and  Gas  Company,  replac- 
.ing  Mr.  A.  B.  Coryell,  who  has  resigned. 

Mr.  W.  J.  Lynch  has  been  appointed  general  manager 
of  the  Quebec  Railway,  Light,  Heat  and  Power  Company. 
Mr.  Lynch  was  formerly  treasurer  and  controller  of  the 
company. 
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Don't  Stay  in  the  Dark   regarding  the  Status  of 
your  Business— Perhaps  your  Stock  is 
Badly  Chosen  or  your  Profits 
are  too  Low 

There  is  more  in  business  than  simply  getting  con- 
tracts or  selling  goods.  The  work  must  be  profitable.  Too 
many  merchants  guess  at  their  figures,  others  make  mis- 
takes in  their  calculations,  and  quite  a  number  "kid"  them- 
selves into  believing  they  are  making  a  profit  when  they 
are  not,  simply  because  their  accounting  methods  are  wrong. 
There  is  little  satisfaction  in  carrying  on  a  business  unless 
it  pays,  however  good  a  service  one  riiay  be  giving,  for 
sooner  or  later  you  are  down  and  out.  So,  the  following 
hints  outlined  by  Mr.  H.  P.  Hildreth,  in  the  National  Elec- 
trical Contractor,  are  worth  our  careful  attention.  He  says 
— (1)  Don't  carry  too  large  a  stock;  (2)  learn  how  to  mark 
your  profit  and  (3)  it  isn't  always  the  nian  with  the  big- 
gest capital  that  makes  the  most  money. 

Too  Much  Stock 

About  sixononths  ago  a  small  dealer  in  a  small  town 
in  New  York  State  saw  the  signs  impending  disaster.  He 
was  hard  pressed  and  financially  crippled.  His  business  had 
been  falling  off  for  some  time  past.  He  could  not  meet 
his  obligations,  and  his  bank  had  extended  him  his  last  loan. 
Somethinp-  must  be  done  before  he  got  in  where  he  could 
not  swim  out. 

So  he  looked  about  his  store  and  picked  out  the  four 
lines  on  which  the  turn-over  was  quickest  and  the  profits 
biggest.  He  spent  his  last  dollars  on  these  lines.  He  bought 
heavily.  He  specialized  on  the  four  quick-selling,  big-money 
items.  He  sold  these  goods  and  re-ordered.  He  re-ordered 
the  third  time.  He  met  all  his  outstanding  notes  and  re- 
built his  business.  To-day  he  is  conducting  a  specialty  store 
rather  than  a  general  shop.  And  he  is  making  more  money 
from  these  four  lines  than  he  ever  did  before  from  forty  lines. 

The  point  is  this:  This  merchant  had  fallen  into  the  well 
beaten  rut  of  poor  buying.  He  had  purchased  merchandise 
which  his  clientele  did  not  need.  It  was  this  merchandise 
on  his  shelves  that  hung  like  a  dead  weight  around  his 
neck,  and  sucked  the  nourishment  from  the  entire  business. 
Part  of  his  working  capital  was  tied  up  in  goods  that  never 
left  his  store. 

But  when  he  saw  the  light — when  he  found  the  reason 
for  his  threatened  trip  to  the  bankruptcy  court — he  rid  his 
store  of  this  dead  stock  and  concentrated  his  efforts  on 
[jrofitaljle  money-making  lines. 

How  to  Mark  Profit 

A  merchant  who  has  just  made  a  land  slide  trip  through 
the  bankruptcy  court  attributes  his  failure  to  his  inability  to 
mark  for  the  correct  percentage  of  profit.  For  years  he  had 
the  erroneous  idea  that  percentage  of  profit  was  based  on  the 
capital  invested  rather  than  on  the  gross  business. 

His  investment  was  $20,000.     His  gross  business  was 


$100,000.  He  figured  that  a  5  per  cent,  profit  was  sufficient 
interest  on  the  money,  but  he  took  this  5  per  cent,  on  the 
investment  and  not  on  the  gross  business.  If  he  was  doing 
$100,000  on  $20,000  he  was  turning  his  capital  five  times  dur- 
ing the  year,  which  would  mean,  according  to  his  figuring, 
that  he  should  clear  a  25  per  cent,  profit  on  the  gross  busi- 
ness. 

Now,  5  per  cent,  on  $20,000  is  $1,000.  This  was  really  his 
profit  on  a  $100,000  business  or  1  per  cent.  Is  it  any  wonder 
the  business  did  not  live!  Thousands  of  businesses  go  the 
same  way — because  the  proprietor  fails  to  mark  for  profit. 

There  can  be  one  and  only  one  rule  for  marking  goods, 
and  this  rule  can  be  reduced  to  the  following  formula: 

Selling  price  equals  cost  plus  expense  plus  profit; 

Selling  price  always  equals  100  per  cent.  We  will  assume 
that  a  5  per  cent,  is  desired  and  that  the  percentage  of  ex- 
pense, as  figured  the  previous  year  is  15  per  cent.  Then  the 
cost  of  goods  would  be  80  per  cent.  Now  then,  figuring 
on  a  basis  of  $100,000  gross  business,  we  have: 
$100,000  equals  80  per  cent,  plus  15  per  cent,  plus  5  per  cent, 
or  $100,000  equals  $80,000  plus  $15,000  plus  $5,000. 

From  this  we  see  that  a  5  per  cent,  profit  on  a  gross 
business  of  $100,000  would  be  $5,000,  and  not  $1,000,  as  my 
friend  had  figured. 

A  safe  rule  to  follow  is  to  figure  everything  from  the 
selling  price  and  not  from  the  cost. 

Small  Capital  Often  Sufficient 

Some  merchants  make  a  success  on  small  capital  while 
they  envy  the  fellow  who  has  a  big  working-  investment.  If 
I  were  starting  in  business  to-day  I  would  rather  start  on  a 
small  capital  and  gradually  put  more  into  it,  as  the  business 
grew.  Small  capital  is  better  for  the  beginner  because  it 
demands  more  careful  buying  and  quicker  turn-overs — and 
these  are  the  two  things  that  can  make  or  break  a  business. 
The  man  who  begins  on  a  small  investment  should  buy 
quick  sellers,  sell  close — or  if  he  can  find  quick  sellers  thai 
bring  long  profit,  so  much  the  better — and  then  re-invest  in 
more  stock. 

The  great  trouble  with  many  new  merchants  is  that  they 
try  to  stock  complete  and  heavy  before  the  doors  are  open 
to  the  public.  This  cannot  be  done  on  small  capital.  Stock 
staple  lines,  and  gradually  expand  to  novelties  or  other  less 
called  for  merchandise. 


I.E.S.  Hold  Soldier  Members  in  Good  Standing 

At  the  last  meeting  of  the  Council  of  the  Illuminating 
Engineering  Society  it  was  decided  that  any  member  or  asso- 
ciate member  of  the  society  in  good  standing  when  entering 
the  military  or  naval  service  of  the  United  States,  or  any  of 
her  allies,  may,  upon  request  before  October  1,  1917,  or  if 
called  out  after  that  date,  have  his  na:me  retained  upon  the 
membership  roll  of  the  society,  without  payment  of  dues, 
during  the  year  ending  September  30,  1918.  In  lieu  of  the 
regular  annual  convention,  which  has  been  abandoned,  the 
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society  will  hold  a  "correspondence  convention,"  during  the 
course  of  which  the  papers  prepared  for  this  annual  conven- 
tion will  be  circulated  among  the  interested  members,  in 
advance  of  publication  in  the  transactions,  and  written  dis- 
cussions on  these  papers  may  be  submitted  for  publication. 
It  is  believed  that  in  this  way  the  value  of  the  papers  and  dis- . 
cussions  will  not  be  lessened  due  to  the  cancellation  of  the 
annual  convention.  Titles  and  authors  of  papers  will  be 
published  in  advance  in  the  transactions  and  other  technical 
publications.  Any  who  are  interested  in  such  papers  may 
receive  a  copy  and  submit  discussions  upon  application  to  the 
general  offices  of  the  society,  29  West  Thirty-Ninth  Street, 
New  York,  N.Y. 


that  so  far  the  "Hun"  has  failed  to  mark  him.  -May  his  luck 
continue  and  his  usefulness  increase. 

The  diagram  evidently  represents  nothing  out  of  the 
ordinary — the  usual  l-wire,  110-230  volt  distribution.  The 
various  instructions  read,  on  the  left  side — knife  switches, 
oil  switches,  transformers,  5,000  volt  high  tension;  at  the 
top— central  lighting  plant,  Vimy  Fort;  on  the  right — to  bat- 
tery, Schwabian  tunnel.  The  chart  is  signed,  "Matheis,"  but 
the  surname  is  torn  off. 


Canadians  "Expropriate"  Power  Plant  at 
Vimy  Ridge. 

We  are  indebted  to  Mr.  G.  D.  Earle,  of  the  Earle  Elec- 
tric Company,  73  Nelson  Street,  Toronto,  for  the  illustra- 
tion reproduced  herewith.  It  is  the  diagram  of  a  German 
electric  distributing-  station  which  our  gallant  soldiers  took 
possession  of  when  they  succeeded  in  wresting  from  the 
enemy  that  important  position.  The  original  diagram,  of 
which  this  is  a  reproduction,  was  a  pencil  sketch  dated  Feb. 
8,  1916,  and  found,  pasted  to  the  wall  of  the  sub-station, 
by  Mr.  R.  D.  Earle,  who  was  present  with  his  battalion,  the 
116th.  Mr.  Earle  secured  the  relic  and  mailed  it  to  his  bro- 
ther in  Toronto,  on  whose  office  wall  it  now  occupies  a 
prominent  position. 

The  contractors  and  dealers  who  knew  "Rufus"  in  the 
palmy  days  of  the  Electrical  Dealers  and  Contractors'  Asso- 
ciation, as  the  irrepressible  and  energetic  secretary  of  that 
body,  will  be  delighted  to  know  that  he  has  been  doing  his 
share  of  "trench"  work  in  France  for  several  months,  and 


How  to  Operate  a  Range 

The  Hughes  Electric  Heating  Company  are  distributing 
a  useful  little  booklet  on  the  care  and  operation  of  the  elec- 
tric range,  which,  incidentally,  applies  to  any  electric  range. 
As  the  preface  states,  this  booklet  is  published  for  the  care- 
ful, conscientious  housewife  and  should  be  followed  impli- 
citly, as  it  is  the  result  of  the  experience  of  many  specialists 
who  have  studied  the  question  of  electric  cooking  most  care- 
fully. At  the  outset  the  housewife  is  admonished  not  to  over- 
heat the  oven.  The  principle  upon  which  an  electric  oven 
operates  is  a  lower  heat  over  a  longer  period,  which  pro- 
duces better  results  than  higher  temperatures  over  a  short 
period.  Therefore,  it  is  not  necessary  to  drive  the  thermo- 
meter beyond  the  highest  range.  The  oven  should  also  be 
kept  sweet  and  clean  and  free  from  rust  by  leaving  the  door 
open  for  a  short  time  after  each  cooking  and  by  going  over 
the  interior  once  or  twice  a  month  with  a  cloth  oiled  with 
lard  or  olive  oil. 

Users  are  warned  that  it  is  not  necessary  to  clean  the 
elements  when  liquids  boil  over  because  the  substance  oxi- 
di  zes  in  a  short  time  and  disappears.  For  the  same  reason  it 
is  not  necessary  to  clean  stains  or  to  scour  or  scrub  the  heat- 
ing element  in  any  way  as  the  intense  heat  burns  off  the 
discoloration.    Of  course,  it  is  good  policy  to  use  reasonable 
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Central  Lighting  Plant  Captured  by  the  Canadians  at  Vimy  Ridge. 


40 


THE    ELECTRICAL  NEWS 


August  15,  1917 


Current  News  and  Notes 


Belleville,  Ont. 

The  Canada  Cement  Company's  Lehigh  mill,  Belleville, 
Ont.,  which  has  been  closed  down  since  April  owing  to 
scarcity  of  labor,  is  about  to  begin  pperations  again.  This 
mill  uses  over  3,000  h.p.  of  Hydro  power. 

Brockville,  Ont. 

The  town  council  of  Brockville,  Ont.,  has  accepted  an 
offer  of  the  Hydro  Electric  Power  Commission  of  Ontario 
to  supply  power  from  Cedars  Rapids,  the  commission  to 
build  the  transmission  plant  and  deliver  10,000  h.p.  to  the 
town  at  $35.95. 

Camp  Borden,  Ont. 

The  construction  of  a  distribution  system  for  the  Royal 
Flying  Corps,  Camp  Borden,  Ont.,  has  been  completed  and 
the  machine  shops,  flight  sheds,  barracks  and  other  build- 
ings in  connection  with  the  aviation  camp  are  now  being  sup- 
plied with  light  and  power  through  the  Camp  Borden  sub- 
station. - 

Coldwater,  Ont. 

The  municipality  of  Coldwater,  Ont.,  is  proposing  to  ex- 
tend the  local  distribution  system  to  take  care  of  a  stone 
quarry  located  about  one  mile  outside  of  the  village  limits. 
This  load  has  been  secured  due  to  the  present  high  cost  of 
coal  and  will  increase  the  town  consumption  by  about  40  h.p. 

CoUingwood,  Ont. 

The  Colling^wood  water  and  light  commission  has  com- 
pleted the  construction  of  a  new  feeder  from  the  sub-station 
to  the  steel  plant  operated  by  William  Kennedy  &  Sons. 
This  feeder  will  be  utilized  for  the  purpose  of  operating  an 
electric  steel  furnace.  The  possibility  of  a  permanent  in- 
dustry as  far  as  the  manufacture  of  electric  gteel  is  con- 
cerned, is  very  promising.  The  company  is  already  operat- 
ing two  open  hearth  steel  furnaces  and  contemplates  the  in- 
stallation of  an  additional  electric  steel  furnace  should  the 
present  installation  prove  satisfactory  and  the  market  con- 
tinue favorable. 

Cookstown,  Ont. 

A  by-law  will  be  submitted  in  Cookstown,  Ont.,  on 
August  20,  to  provide  $9,500  for  the  transmission  and  supply 
of  electric  power. 

Healey  Falls,  Ont. 

The  tail  race  section  at  Healey  Falls,  Ont.,  is  being  en- 
larged to  provide  capacity  for  the  new  unit  which  is  being 
installed. 

Montreal,  Que. 

The  Siemens  Company  of  Canada  Limited,  Montreal, 
have  contracted  to  supply  a  generator  set  to  Yorkton,  Sask., 
a  duplicate  of  one  now  installed.  The  generator  will  be 
400  kv.a.,  60  cycle,  3  phase,  200  r.p.m.,  220  volt,  alternating 
current,  to  be  direct  connected  to  a  Diesel  engine.  The  equip- 
ment also  includes  a  direct  connected  exciter. 

The  Southern  Canada  Power  Company,  which  is  gradu- 
ally extending  its  operations  on  the  south  shore  of  the  St._ 
Lawrence,  is  engaged  in  linking  up  cities  and  towns  which 
have  recently  come  within  its  enlarged  territory.  A  44,000 
volt  line  is  being  constructed  from  Shcrbrooke  to  Granby 
by  way  of  Foster,  which  will  take  care  of  the  lighting  and 
power  requirements  of  the  towns  named.  The  line  will,  in 
fact,  link  up  with  Shcrbrooke  the  distributing  systems  at 


Waterloo,  Foster,  Knowlton,  Sweetsburg  and  Cowansville. 
Additional  sub-stations  will  have  to  be  constructed,  includ- 
ing one  at  Granby,  where  some  property  on  the  main  street 
has  been  acquired  for  the  erection  of  a  store  and  office  build- 
ing, with  the  sub-station  in  the  rear.  Another  transmission 
line  is  being  built  from  Bromptonville  to  Shcrbrooke,  the 
company  having  taken  over  the  municipal  plant  at  the  former 
place. 

Ottawa,  Ont. 

Mr.  J.  T.  Johnson,  chief  hydraulic  engineer  in  charge  of 
all  field  power  and  storage  investigations  carried  on  in  the 
west  by  the  Dominion  Water  Power  Branch,  has  been  elect- 
ed a  member  of  the  Canadian  Society  of  Civil  Engineers. 

Smith's  Falls,  Ont. 

A  by-law  will  be  submitted  in  Smith's  Falls,  Ont.,  on 
August  22,  authorizing  the  purchase  of  the  electric  plants  of 
the  Citizens'  Electric  Company  and  the  Smith's  Falls  Electric 
Power  Company  for  $135,000. 

Stouffville,  Ont. 

The  electric  light  plant  of  Stouffville,  Ont.,  which  was 
formerly  operated  under  steam,  has  been  changed  over  to  a 
gas  engine.  It  is  anticipated  a  saving  of  $1,000  a  year  will 
be  efifected. 

Swift  Current,  Sask. 

The  town  council  of  Swift  Current,  Sask.,  on  July  17 
passed  money  by-laws  for  the  issuing  of  debentures  for 
$30,000  and  $25,000  for  necessary  improvements  to  the  elec- 
tric light  and  power  plant. 

Toronto,  Ont. 

Contracts  have  been  let  by  the  Hydro-electric  Power 
Commission  of  Ontario  covering  the  installation  of  a  4,000 
h.p.  generator  and  turbine  at  the  Eugenia  development.  The 
installation  of  this  unit  will  double  the  present  capacity  of 
the  plant. 

The  Toronto  Electric  Light  Company  have  increased 
their  rates  approximately  10  per  cent.  The  advance  is  ex- 
plained by  the  increased  cost  of  coal,  material  and  labor. 

Mr.  A.  T.  C.  McMaster  has  been  elected  a  member  of 
the  Canadian  Society  of  Civil  Engineers.  He  is  designing 
engineer  for  Kerry  &  Chace,  Limited,  Toronto,  on  the  Cala- 
bogie  power  plant. 

Tottenham,  Ont. 

A  by-law  was  voted  upon  in  Tottenham,  Ont.,  on  August 
13,  to  provide  $9,000  for  repairing  and  improving  the  electric 
plant.  ^ 

Trenton,  Ont. 

The  construction  of  a  transmission  line  from  Healey 
Falls  to  Trenton  has  been  commenced.  This  line  will  oper- 
ate at  44,000  volts  and  will  be  of  pin-type  construction,  the 
conductor  being  of  No.  2/0  copper  cable. 

Victoria,  B.C. 

Mr.  E.  N.  Horsey,  of  Victoria,  resident  engineer  for  the 
B.  C.  Electric  Railway  Company  in  charge  of  construction 
and  maintenance  of  way  for  Victoria  and  suburban  lines,  and 
construction  and  maintenance  engineer  of  various  properties 
of  the  company  and  subsidiary  companies  on  Vancouver  Is- 
land, has  been  elected  an  associate  member  of  the  Canadian 
Society  of  Civil  Engineers. 
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Phillips  Factory 
at  Montreal 


111  IJ, 


Phillips  Wires  and  Cables 

APPROVED  BY  ENGINEERS  FROM 
EVERY  PART  OF  THE  DOMINION 


Every  city  in  the  Dominion  of  Canada  boasts  the 
equipment  of  Eugene  Phillips'  wires  or  cables 
On  private  plants  or  corporations  and  municipal 
work  there  is  no  more  reliable  house  from  which 
the  best  cable  can  be  obtained.    More  than  25 
years  experience  is  centered  on  our  product,  and 
we  are  proud  of  the  re- 
putation gained  for  Eugene 
Phillips'    Cables  with  all 
the  engineers,  contractors 
and  owners  with  whom  we 
have  done  business.  No 
matter  what  your  specifica- 
tions, we  advise  you  to  con- 
sult with  our  experts.  We 
can  render  you  valuable 
service  and  give  you  satis- 
factory prices  on  all  wire 

Cross    section,   actual  size  of  cable  supplied  to 
and  cable  work.  Toronto  Hydro  Electric  System  13,200  Volts 

working  pressure. 


Eugene  F.  Phillips  Electrical  Works 

Head  Office  and  Factory,  Montreal  limited 
Branches  at  Toronto,  Winnipeg,  Calgary  and  Vancouver 
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Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


FOR  SALE 


The  Toronto  Electric  Commissioners  have  for 
sale  a  quantity  of  second-liand  (ill  cycle  meters 
and  transformer.s  recently  in  service,  also  quantity 
of  electrical  supplies.  List  of  material  and  full 
particulars  may  be  obtained  on  application  to  the 
Purchasing  .\gent,  !">  Wilton  .\venue.  The  quan- 
tities are  not  Kuaranteed  and  all  are  subject  to 
prior  sale.     .\o  tender  necessarily  acceiited.  ](!-l(> 


Motor  For  Sale 


1_150  H.P.,  25  cycle,  3  phase,  2200  volt, 
Westing-house  motor,  type  C.C.L.,  480 
R.P.M.,  complete  with  sliding  base,  pulley 
and  compensator.  New  this  year.  Power 
Plant  Equipment  Co.,  Traders  Bank 
Building,  Toronto.  15-17 


Tenders  Wanted 


."),()00  6-lb.  Electric  Flat  Irons  in  shipments  of 
one  thousand.. 

Tenders  must  be  accompanied  by  full  and  de- 
tailed specifications  and  delivery  dates.  Arthur  K. 
Kempton,  412  Mappin  &  Webb  lildg.,  Victoria 
.Street,    Montreal.  KiHI 


For  Sale 

MOTORS  and  PUMPS 


2  centrifugal  pumping  units  complete  as  fol- 
lows:— 2 — 24-in.  .Suction,  24-in.  [discharge  cen- 
trifugal pum|)s  direct  connected  to  Canadian 
Weslinghouse  induction  motors,  Tyiic  11. F.,  Con- 
stant Speed,  750  11.1'..  22(lil  \'olts,  25  Cycle,  :i 
I'hase,  175  Amp.  per  terminal,  2!)2  R.P.M.,  com- 
plete with  circuit  breaker  and  starter. 

These  units  are  practically  new  and  have  re- 
ceived good  care  and  can  be  purchased  as  a 
whole  or  in  part. 

C.\XA1)I.\N   STEWART  CO.,  ETl)., 
Dominion    Bank  lluilding, 
15-1(;  Toionto,  Ont. 


ELECTRIC  ROW  BOAT  MOTOR 

Make  your  Row  Boat 
an    Electric  Launch. 
Buy  a  Jewel  De- 
tachable Row 
Boat  Motor  run 
by  electricity. 
Attaches  to  any 
Row    Boat  and 
runs  on  two  six  volt 
Batteries. 

Agents   wanted.   Write  for  prices 

JEWEL  ELECTRIC  COMPANY, 
112  N.  Fifth  Ave.,  Chicago 


POSITIONS  VACANT 


METER  TESTER— Man  familiar  with  West- 
inghouse  electric  meters  preferred.  Good  oppor- 
tunity for  right  man  to  work  up  in  growing  com- 
pany. Southern  Canada  Power  Company,  Lim- 
ited, ;?.■{()  Coristine  Building,  Montreal,  Oue.  16-lG 


A  Good  Way  to  Sell  Fans 

To  stimulate  huying  of  electric  fans  one 
company  hit  upon  a  novel  scheme  which 
lias  resulted  in  a  healthy  increase  in  sales. 
A  door  jaml)  switch  was  placed  at  the 
bottom  of  a  piece  of  board  18  by  8  by  83/1 
inches,  and  a  small  electric  fan  was 
screwed  into  positioh  about  four  inches 
from  the  top  of  the  board.  A  sufficient 
length  of  portable  cord  was  used  to  wire 
up  the  switch  and  the  fan,  and  the  end 
was  fitted  with  a  plug  that  screwed  into 
a  receptacle.  An  appropriate  sign  was 
painted  on  the  board  and  the  whole  ar- 
rangement hangs  just  to  one  side  of  the 
main  door  to  the  shop. 

Pedestrians  passing  are  attracted  by  the 
sign,  which  reads:  "If  Hot,  Push  the  But- 
ton." Hundreds  of  them  stop  under  the 
fan,  push  the  button  and  are  rewarded 
with  a  cooling  breeze  from  the  fan.  Many 
are  attracted  to  this  store  who  otherwise 
might  pass  it  by;  and  sales  of  fans  and  of 
other  commodities  as  well  have  taken  a 
jump. — N  E  L  A  Bulletin. 


PETRIE'S  LIST 

of  New  and  U«ed 

MOTORS 

for    Immediate  Delivery 


No. 

II. P.  Phase 

Cycle 

Volts 

Speed 

Maker 

1 

25 

3 

25 

550 

1440 

J.  &  M. 

1 

15 

3 

25 

550 

1400 

J.  &  M. 

2 

15 

3 

25 

550 

720 

Westg. 

1 

10 

3 

25 

550 

1420 

Westing. 

1 

7/2 

7!^ 

3 

60 

220 

1710 

Fisher 

1 

3 

60 

550 

1700 

Lancashire 

1 

7 'A 

3 

25 

550 

750 

Packard 

1 

5 

3 

25 

550 

1440 

Chapman 

1 

5 

3 

60 

200 

850 

Westing. 

1 

:5 

3 

25 

550 

1440 

Excelsior 

2 

1 

1 

25 

220 

1450 

Excelsior 

1 

'A 

1 

25 

110 

1450 

Fisher 

5-500  CD. 

Incandescent  lamp 

s  with 

sockets  and 

globes. 

Write  Us  for  Prices 


MOTORS 
GENERATORS 
TRANSFORMERS 

25  and  60  CYCLE 


If 

You  Have 
Electrical  Equipment 
For  Sale 

Send  Particulars  to 

E.  A.  LOWRY 

209  King  Street 
GUELPH       -       -  ONT 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Ensinear  and 
Registerad  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs- 
Copyrights  and  Infringements.  20  Years' Ex- 
I)erience  in  Patents  and  Practical  Engineering 
STARBLDG.,  ISKingSt.W..  TORONTO 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


fROCURED  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont. 


PHONI 

MAIN 
2682 

RIDOUT  &  MAYBEE 

59  Yonge  Street 
TORONTO       .       .       .  CANADA 
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Spark  Plugs 

The  REFLEX  Line  of 
Spark  Plugs  is  a  trade 
winner.  They  are 
made  right — stay  clean 
and  keep  the  car  on 
-  the  go.  A  Gold  Bond 
guarantee  against  de- 
fective material  and 
workmanship  is  given 
with  each  plug. 

Every  customer  satisfied  —  profits 
sure — a  g"ood  line  to  handle  for  win- 
ning the  good-will  of  motorists  and 
users  of  engines. 

Get  the  "Reflex"  Agency. 

Write  for  full  particulars. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


ELECTRICAL 
SPECIALTIES 


"Bulldog"  Portable  Lamp  Guards  are  a 
profitable  specialty  to  handle  in  any  sea- 
son. They  are  selling  by  thousands  all 
over  America. 

"BULLDOG"  PORTABLE 
LAMP  GUARDS 

They  are  light  and  strong  and  form  an 
absolute  protection  to  the  light  bulb.  In 
addition  they  make  an  ideal  portable  lamp 
for  garages,  hotels,  shops,  halls  and  every 
building  using  this  type  of  lamp.  Send 
for  our  illustrated  catalogue  and  prices  , 
to  dealers. 

McGill  Manufacturing  Co. 

VALPARAISO,  INDIANA 


For  True  Economy  in  Price  and  Installation 

Use  these  Approved  Fittings 

Type  "FB"  "STEEL  CITY"  SWITCH  BOXES 

Electrolet  Conduit  Fittings 


For  Service  Entrances 

Have  reversible  hubs  and  may  be  installed  either  as  Type  "F"  or 
Type  "B"  fittings.  Convenient  to  install,  smaller  than  other  fitting's, 
and  make  an  exceptionally  neat  looking  job.  Black  or  galvanized 
finish. 

Write  for  samples  and  prices. 

KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


No.  750  Box 

With  or  without  Loom  Clamps.     Universal  Spacers. 

Write  for  samples  and  Bulletin  No.  32. 

STEEL  CITY  ELECTRIC  COMPANY 

1207-1219  Columbus  Ave.,  PITTSBURGH,  Pa. 


Sales  Agents  for  Canada 


HATHEWAY  &  KNOTT,  Inc. 

120  Liberty  Street,  New  York 
New  York  Headquarters  for  the  Canadian  Electrical  Trade 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


Redmanol 

^^^^^^  '  The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint ! 

DOSSERT  &  CO., 


242  West  4l8t  St. 
NEW  YORK 


H.  B.  LOGAN,  TJRESIDENT 

IRVING  SMITH.  Canadian  Rep..  Unity  BIdg.,  MONTREAL 


Puncture,  Proof 
Outdoor 
'Unit    Type"  Insulators 
Outdoor  Sub-Stations 
Air    Break  Switches 
Choke    Coils,  Fuses 
Bus  Bar  Supports 


Unit 


Type 


Latest  Development 

Ask  for  Data 
Prompt  Shipments 

Moloney  Electric  Co. 

Toronto 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 


The   Jordan   Commutator   Truing  Device 


Operates  without  removing 
armature.  No  shut  down  of 
motor  or  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  caus- 
ing short  circuits. 

No  portable  slide-rest  with  the 
danger  of  the  tool  digging  into 
the  couiinutator  and  numerous 
other  chances  of  damage  to  the 
commutator  or  armature  which 
are  all  overcome  with  this  ma- 
chine. 


TYrt  J  MVICt  ATTACBtD  TO 
15  HP.  CROCKtn  WHttLER  HOTOR 
»*CK  VltW  Of  TRUIN6  OCVICt 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Represented  by :  Frank  E.  Filer,  Winnipeg,  Can. 
Toronto  Representative: 
Canada  Salei  Company,  165  Church  Street.  Toronto.  Canada 


The  Jordan   Tapon   for    Moulding  Work 

A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work. 

It  is  not  necessary  to  have 
the  ends  of  the  capping 
straight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Jordan  Tapons  may  be  secured  from  your  nearest  Electrical 
Supply  House. 
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DEVOE 

Switches,  Switchboards, 
Panels  and  Steel  Boxes 

MADE'IN-CANADA 


Knockouts  are  eas- 
ily removed  —  no 
hammering  the  box 
out  of  shape — and 
painted  with  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing these  boxes 
absolutely  rust 
proof. 

Hundreds  of  Con- 
tractors are  using 
them.  You'll  nev- 
er know  how  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  specialists  in  this  line  we  are 
able  to  produce  all  kinds  of  switches  at  reasonable 
prices. 


*-  "MONTREAL  S. 


^  1 

-ECTRIC 

SWITCH  CO. 

Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  Devoe  Electric 
Switch  Company 

Office  and  Factory: 

414  Notre  Dame  St.  West 
MONTREAL 


Study  the 

Instrument 

Question 


Model  310  Portable 
Single  Phase  and  D.C. 
Wattmeter 


(July  when  you  have  studied  it  by 
direct  comparison  will  you  realize 
fully  what  a  high  degree  of  effici- 
ency and  economy  you  can  effect 
by  selecting 


Indicating 
Instruments 

As  soon  as  you  inspect  tliem — 
even  before  you  subject  them  to  the 
test  of  comparison  in  actual  use — 
the  reasons  for  tlieir  acknowledged 
superiority  will  be  apparent  to  you. 
These  reasons  are  revealed  in  every 
structural  detail, 

Weston  Electrical  Instrument  Co. 
23  Weston  Ave.,  Newark,  N.J. 

TORONTO— A.  H.  Winter  Toyner, 

Ltd.,  100  Wellington  St.  W 
MONTREAL.     WINNIPEG'  and 
VANCOUVER— Northern  Electric 
Company,  Limited. 


Weston  models  include  com- 
plete groups  for  Portable  and 
for  Switchboard  Service  on 
A.C.  and  on  D.C.  circuits,  to- 
gether with  many  instru- 
ments designed  for  special 
purposes.  Write  for  particu- 
lars regarding  any  need. 


Portable  Welder 

The  Portable  Welder  is  a  new  device  for  in- 
stalling the  time  tested 

ERICO  WELDED  BONDS 

It  can  be  easily  lifted  from  the  track  by  two 
men.  There  are  no  rotating  parts  and  no  flame 
or  arc  strikes  bond  or  rail. 

Write  for  particulars 

The  Electric  Railway  Improvement 

Company 

CLEVELAND 
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THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  tlioroiiglily  practical  instrument  for  shop  and  field  use  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent 
Katio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
ot  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
tor  examination  or  repair  by  taking  out  two  screws,     flie  battery  is  of  the  ordinary  "flash 

be  procured  practically  everywhere.     The  price  is  $66.25  net. 
iipr — " 


r  I  ^'    i>-ijaii    ijy    LdKing   uLiL   iwu  scrcws.      1  ne  Datt 

light  type,  and  renewals  may  be  procured  practically  everywhe 
1.0. b.  Philadelphia,  boxed  for  shipment. 


Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Steaton  Ave. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA, 


Pole  Line  Hardware 

Electric  Railway 

Materials 


Our  New  Catalogue  is 
being  distributed. 

Have  you  received  your 
copy  ? 

Acme  Stamping  &  Tool  Works, 

Limited 

Hamilton,  Ontario 

Affiliated  with     HUBBARD  &  CO.     Pittsburg,  Pa. 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 


and 


Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


CUT  THE  COST 

of  your  pole  lines  by  using  our 

British   Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less  to 
erect  than  any  other  kind.  Treated  with  Car- 
bolineum  or  Creosote  they  make  you  a  big  sav- 
ing. Full  information  without  any  obligation 
from  our  nearest  office. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

General  Salat  Office— 72  W.  Adams  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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MICA 


KENT  BROTHERS 

Kingston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica. 
Thumb   Trimmed,    Cut   to  Size, 
Splittings,   Discs,  Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


Transformers 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
neers, we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


WHEN  you  buy 
STANDARD 
Wires  and 
Cables  you  get  sup- 
erior quality  at  a  fair 
price  and  the  benefit 
of  over  .'!5  years'  ex- 
perience in  the  man- 
ufacture and  instal- 
lation of  such  pro- 
ducts. 


Standard  Underground  Cable  Co.  of  Canada 

Hamilton,  Ontario  Limited 


Montreal  Hamilton 


Toronto 


Seattle 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package      -      Quantity  250 

ASK   YOUR   JOBBER,   OR   WRITE  US 

The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  St.     -     MONTREAL,  QUE. 


John  Starr  Son  &  Company,  Limited 

158  Granville  St.  HALIFAX,  N.S. 

LARGEST  WHOLESALE  DEALERS  IN 

Electrical  Supplies 

in  Maritime  Provinces 

LARGE     STOCKS     CARRIED     FOR     PROMPT  SHIPMENTS 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  _  to  all  advertisers :— Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Caiiadiar  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
I,incoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company 

Ferranti  Electrical  Company  of  Canada 

Joyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company 

Wagner  Electric   Mfg.   Company  of  Canada 

Weston  Electrical  Instrument  Company 


ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company.  Harvey 
National  Metal  Molding  Company 

AUTO  STARTERS 

Adams-Bagnall    Electric  Company 

BATTERIES 

Canadian   General   Electric  Company 
Canadian    Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


Jordan  Bros.  Inc. 


BLOCKS 


BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Electric  Railway  Improvement  Company 
Ohio  Brass  Company 


BOXES 

Canadian  Westinghouse  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Co.  of  Canada 


BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited 
Toyner,  Limited,  A.  H.  Winter 
Pringle,  R.  E.  T.,  Ltd. 

BRAKES 

Sundh   Electric  Company 

BUS  BAR  SUPPORTS 

Joyner,   Limited,  A.  II.  Winter 
Moloney  Electric  Company  of  Canada 

BUSHINGS 

F.lectriral   Fittings  Company 
■Vational   Metal  Molding  Company 

CABLES 

lioston  Insulated  Wire  &  Cable  Company 

Canada   Wire  &  Cable  Company 

I),   (k   W.   Fuse  Company 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

Standard  Underground  Cable  Co.  of  Canada 

CABLE  ACCESSORIES 

Xortlicrn   Electric  Company 

Standard  Underground  Cable  Co.  of  Canada 


CARBONS 

.Canadian   Westinghouse  Company 

CAR  EQUIPMENT 

Ohio  Brass  Company 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic   &  Engineering  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker-Wheeler  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 
Northern    Electric  Companny 
Sundh   Electric  Company 

COILS 

Cleveland  Armature  Works 
D.  &  W.  Fuse  Company 

COMPOUND 

Redmanol  Chemical  Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British  Aluminium  Company 
National  Metal   Molding  Company 
Northern   Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
National   Metal   Molding  Company 
Northern   Electric  Company 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited 

Ferranti  Electrical  Company  of  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Northern  Electric  Company 

CONTROLLERS 

Canadian  Crocker- Wheeler  Company 
Canadian   General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
.Sundh   Electric  Company 

CONNECTORS 

Dossert  S:  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
.Spielmann  Agencies,  Registered 

CORDS 

Northeriv  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 

Northern  Electric  Company 


CRUDE  OIL  ENGINES 

Boving  Hydraulic  &  Engineering  Company 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
D.  &  W.  Fuse  Company 
G.  &  W.  Electric  Specialty  Company 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,  Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson   Glass  Company 

ELECTRIC  RANGES 

National   Electric   Heating  Company 
Northern  Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 

FANS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Northern  Electric  Company 

FIXTURES 

Benjamin   Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Tubular  Woven  Fabric  Company 

FUSES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Daum,  A.  F. 

Detroit  Fuse  &  Manufacturing  Company 
D.  &  W.   Fuse  Company 
Economy  Fuse  &  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 

(Continued  on  page  50) 
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THIS  TRADE  MARK 


IS  YOUR  GUARANTEE 


Made  in  Canada 


i 


Water 


Turbines 


Vertical 
Turbines 


High 


Hydraulic 
Governors 


Efficiency 
Pumps 


shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
They  are  among  the  largest 
water  turbines  installed  in 
Canada  and  are  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 


The  services  of  these  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 


1-2      1-3      2-1      5  2-2 


The  PRESTO-CALL  is  a  low  voltage  code  ringing  central  station  for  use 
on  Signal  Systems  of  either  vibrating  or  single  stroke  bells  or  horns. 
Costs  but  one  third  as  much  as  a  high  voltage  system  and  possesses  all 
the  features  of  such  a  system. 

Easy  to  operate. 

Pull  a  lever  to  start  the  call — the  cut-off  is  automatic. 
Made  by  us  in  three  sizes,  5  call,  10  call,  20  call. 

Your  patrons  have  been  waiting  for  a  low  voltage  system  of  this  sort. 


Canadian  Independent  Telephone  Co.^  Limited 


LINDSAY 


ONTARIO 


Write  us  for  prices 


263  Adelaide  Street  West, 


TORONTO 


Makers  of  Canada's  Best  Telephones 
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FUSE  BOXES  LANTERNS  (Electric)  PHOTOMETRICAL  TESTING 

1).  &  \V.   Fuse  Company  Duncan  Electrical  Company  Electric  Testing  Laboratories,  Inc. 

Northern  Electric  Company  Spielmann  Agencies,  Registered 


GENERATORS 

Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Canadian  Vickers,  Limited 
Electrical  Maintenance  &  Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
Lancashire   Dynamo   &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
Thomson   Company,   Limited,  Fred 
Toronto   &  Hamilton   Electric  Company 

GLASSWARE 

Jefferson  Glass  Company 

GUARDS  (Lamp) 

McGill  Manufacturing  Company 

HANGERS 

Standard  Underground  Cable  Co.  of  Canada 

HEATING  DEVICES 

Canadian  General  Electric  Company 
Canadian  Vickers,  Limited 
Canadian    Westinghouse  Company 
Majestic   Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 
Spielmann   Agencies,  Registered 

HYDRAULIC  MACHINERY 

Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

ILLUMINAXJNG  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES 

Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Weston  Electrical  Instrument  Company 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATORS 

Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 
Illinois    Electric    Porcelain  Company 
Moloney   Electric   Company   of  Canada 
Mica   Company   of  Canada 
Northern  Electric  Company 
Ohio  Hrass  Company 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Majestic  Electric  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 

LAMP  BULBS  (Electrical) 
Jefferson    Glass  Company 

LAMPS 

Canadian   General   Electric  Company 
Electrical    Maintenance   &    Repairs  C'ompany 
High    Efficiency   Lamp  Company 
Lincoln  Electric  Company  of  Canada 
Moloney   Electric  ("ompany 
Northern  Electric  Company 
Starr  Son  &  Company,  John 


LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric   Service   Supplies  Company 
Moloney   Electric   Company   of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian    General   Electric  Company 
Cope,  T.  J. 

Northern  Electric  Company 

Ohio   Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 
Sundh   Electric  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Chicago  Mica  Company 
Kent  Bros  J 

Mica  Company  of  Canada 

MOTORS 

Canadian  Crocker- Wheeler  Company 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Canadian  Vickers 

Century  Electric  Company 

Electrical  Maintenance  &  Repairs  Company 

Ferranti  Electrical  Company  of  Canada 

Great  West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Company 

Northern  Electric  Company 

Petrie,   Limited,   H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

Thomson  Company,   Limited,  Fred 

Toronto  &  Hamilton  Electric  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

NICKEL 

International  Nickel  Company 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 

Spielmann  Agencies  Regd. 

PAINTS  &  COMPOUNDS 

G.   &   W.   Electric   Specialty  Company 
McGill    Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 


PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 

Acme  Stamping  &  Tool  Works,  Limited 
Ohio  Brass  Company 

PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company 


PLUGS 

Benjamin   Electric   Manufacturing  Company 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 

Northern  Electric   Company  , 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 

Hubbell  Company,  Harvey 

Northern   Electric  Company 

Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,   Limited,  A.   H.  Winter 
Northern  Electric  Company 

Standard  Undergrounnd  Cable  Co  of  Canada,  Ltd. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic   &   Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Sundh  Electric  Company 

REMOTE  CONTROL  SWITCHES 

Electrical  Maintenance  &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 
Electrical  Maintenance  &  Repairs  Company 
Thomson  Company,  Fred 

RHEOSTATS 

Canadian    Westinghouse  Company 
Sundh   Electric  Company 

RODS 

International  Nickel  Company 

ROSETTES 

Benjamin  Electric  Manufacturing  Company  , 
Duncan  Electrical  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin   Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
Duncan  Electric  Company 
Monarch  Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 

(Continued  on  Page  52) 
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There  is  a 

Steel  Enclosed  Switch 

For  Every  Industrial  Requirement 


More  than  two  hundred 
different  types  and  ca- 
pacities—providing the 
most  complete  line  of 
enclosed  safety  switches 
on  the  market. 


Catalog  No.  66341 


Detroit  Fuse  &  Mfg.  Company 


Walkerville,  Ontario 


166  King  Street,  West,  Toronto,  Ontario 


YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  C.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Canada  and  are  ap- 
proved by  the  Canadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.    Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 
UNITY  BUILDING  -  -  MONTREAL 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 
Houston  &  Company 

SPECIAL   HEATING  APPLIANCES 

Xational  Electric  Heating  Company 

STANDARD  CELLS- 

Weston    Electrical   Instrnment  Company 

STORAGE  BATTERIES 

Canadian   Hart   Accumulator  Company 
Northern   Electric  Company 

STREET,  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Canadian   General  Electric  Company 
.loyner,   Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Moloney  Electric   Company  of  Canada 
National  Metal   Molding  Company 
Northern  Electric  Company  _ 
Starr  Son  &  Company,  John 
Sundh   Electric  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical   Company   of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada 

TAPE 

Packard  Electric"  Company 
Northern  Electric  Company 


TAPS 


Jordan  Bros.,  Inc. 


TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Company 
Northern  Electric  Company 

TOASTERS  • 

National  Electric  Heating  Company 
Northern  Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Thordarson  Electric   Manufacturing  Company 


TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson  Electric  Manufacturing  Company 
Wagner   Electric  Mfg.   Company  of  Canada 


TRANSMISSION  TOWERS 

Canadian  Bridge  Company 


TROLLEY  GUARDS 

Ohio  Brass  Company 

TUBING 

Northern   Aluminum  Company 

TURBINES 

Roving  Company  of  Canada 
Smith   Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,   G.  M. 
Northern   Electric  Company 

VACUUM  CLEANERS 

Houston  &  Company 
Pringle,  R.   E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 
Smith  Company,  S.  Morgan 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company 
Canada  Wire  &  Cable  Company 
D.  &  W.  Fuse  Company 
International   Nickel  Company 
•Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Co.  of  Canada 
Starr  Son  &  Company,  John 

WIRING  DEVICES 

Canadian  General  Electric  Company 
Northern  Electric  Company 


I 


i 


A  Pair  of  R.  C.  O.  C.  Switches  in  Madison,  Wis. 


Let  Switches  Such  as  This  Pair 
Make  Your  Distant  Control  Troubles 
Memories  Only.  Central  Stations 
are  doing  so  all  over  the  States  by 
means  of 

R.C.O.a  CONTROL 

At  the  Power  House  of 

Multiple  or  Series  Ornamental  Street  Lighting  Systems, 
Multiple  Decorative,  Alley,  Bridge,  Large  Sign  and  Billboard 
Lights,  and  Series  Loops  of  Midnight  Lights,  also  for  the 
control  of  Pole  Type  Series  Mazda  Regulators,  using  regular 
series  street  circuit  for  the  control  wire. 


There  is  no  scheme  of  outdoor  lighting  control  impossible  for  R,C.O.C.  Control 


No  Springs,  No  Winding,  Always  on  Time — Not 

a  Time  Switch 
No  Cranky  Clock  Switches  or  Sleepy  Watchmen 
No  Extra  Lamp  Hours  With  R.  C.  O.  C.  Con- 
trol—Why Not  Be  On  Time? 

Not  a  single  R-C-O-C  Switch  has  ever  failed  in  the  forty  odd  instal- 
lations now  in  service.  Our  switches  are  sent  out  on  a  liberal 
trial  offer  and  must  make  good  in  service.  _  That  they  have 
done  so,  is  proved  by  the  many  re-orders  received.  Every  Can- 
adian distributor  of  electrical  current  can  use  with  profit  tiiis 
up-to-the-minute  method  of  securing  Outdoor  Lighting  Control. 


Saves  Transformer  Losses — Reduces  Damage  by 
Lightning 

The    Station   Man    Controls — He    Does    It  by 
"Winking"  the  Series  Street  Circuit 

Be  sure  to  learn  about  R-C-O-C  Control.  Especially  valuable  where 
you  have  high  tension  lines  serving  small  towns  for  street  ana 
sign  lighting. 

Write  us  at  once.  Ask  our  advice  regarding  the  elimination  of  con- 
trol problems  and  the  details  of  our  Liberal  Free  Trial  Offer. 


South  Bend  Current  Control  Co.,  114-116.118  w.  coifax  Ave.,  South  Bend,  Ind.,  U.S.A. 
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SmpF\TINGWiBE 


Why  feed  good  wire  to  an  acid  flux?  Use  a  safe  flux,  the 
kind  that's  equal  to  "50-50"  soder  and  pure  copper  wire. 
That's 

4  forms:  Stick,  paste, 
salts,  and  liquid. 


Sample  for  your 
Dealer's  Name. 

The  only  flux  passed  by  UnderwrUers. 

Houston  &  Co.,  Ltd.,C'""wM;,l5r/EG'°'=' 

22  College  Street,  Toronto. 
1825  Scarth  Street,  Regina. 

"In  the  Soderman's  game  since  '93." 


FOR  SALE 


The  following  Second  Hand  Motors 

THREE  PHASE.  60  CYCLE, 


No. 
1 
2 
1 
2 
1 
2 
2 


No 
1 
4 
1 
1 
6 
1 

11 
2 
1 
2 
6 
9 
2 
1 
2 
3 


H.P. 
60 
30 
20 
10 

5 
1 


Speed 
.850 
1120 
1120 
1120 
1800 
1800 
1800 


Make 
Westinghouse 


T.  &  H.  E.  Co. 

Westinghouse 


IN  GOOD  ORDER 

220  VOLTS 

Type 
CCL 


TWO  PHASE,  60  CYCLE,  220  VOLTS 


H.P. 
50 
30 
30 
20 
20 
15 
10 
10 
10 

6 
5 
5 
3 


Speed 
850 
1120 
850 
850 
1120 
1120 
1120 
1800 
1800 
1800 
1800 
1120 
1800 
1800 
1800 
1800 


Make 
Westinghouse 


Can.  Gen.  Elec. 

Toronto  &  Hamilton  Electric 

Westinghouse 


New 
CCL 


Type 
CCL 


CCL 


CCL 

CCL 
76  h.p. 


Canadian  General  Electric 
Toronto  &  Hamilton  Electric 
Westinghouse 
Canadian  Crocker  Wheeler 
Westinghouse 

1  Auto  Starter— New— C.G.E.,  220  volts,  60  cycle,  3  phase, 

TRANSFORMERS 

60  CYCLES,  2200  PRIMARY,  220  VOLT  SECONDARY 

No.  K.W.  Make 

4  26  Westinghouse 

2  76  Canadian  Crocker  Wheeler 
2  60  Westinghouse 

2  40  Packard 

2  5  Packard 

2  5  Pittsburgh 

For  Deliveries  and  Prices  write 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouses: 
BOl  Merchants  Bank  Building;,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  •hipment*  from  Factory  or  nearest  Warehouse 


A  NICKEL 

Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
this   natural    stronger- than- 
TA-*-*     steel,  non-corrodible  alloy. 

Res-  U.  S.  Pat.  Off. 

Manufadured  forms  are  Rods,  Flats,  Callings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT   TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarlcs  H.  IDirchell 
Perdval  H.  IDitcbcll 

Consulting  and  Sopervltinf 
Cngineeri 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering. 

Traders  Bank  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e..  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bldg..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 

CONSULTINC  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625   Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  605  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex,  Examiner  Canadian  Patent  OfRce) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  8817       326  W  Craig  St.,  Montreal 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE    :  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.  Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATEN  T  S 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 
Also  at  Montreal,  Ottawa,  Washington,  D.C. 


STANLEY  LIQHTF007 

ReO'O  PATENT  SOLICITOR  AND  ATTORNCV 

LUMSDEN   BLDO.(*°j  Y^!'Ji,^t"  )  TORONTO. 

NtW  BOOKLCT  OF  COMPLITC  INFORMATION  FRCC 
■...HT.Or.  THI.  FAP.Rl  M.  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Ofiice  and  Main  Laboratories :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur 
nished  and  are  available  only  by  reputabU 
wholesale  jobbing  and  manufacturing  con 
cerns,  and  by  responsible  and  worthy  finan 
cial,  fiduciary  and  business  corporations 
Specific  terms  may  be  obtained  by  address 
ing  the  company  at  any  of  its  offices.  Cor 
respondence  invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. :  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que.; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont.  ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

Now  the  fact  that  it  is  used  by  the  Hydro-Electric  Commission  is 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  tlie  tension 
of  the  laminated  copper  contact.    All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 

Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phone 
Adelaide 

902-903 


162  Adelaide  Street  West 
TORONTO 


Night! 
Beach 
1723  1930 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama^Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

**Majestic**  heat  everywhere— the  dining-roonif  the  drawing-roonif 
the  bed  roortiy  the  bath— all  so  easy  and  healthfuL 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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Self-Starting  Induction  Motors 


95  King  St.  East 

TORONTO 


Continuous  Service.     Single  Phase. 
25  Cycles. 


Speed 

H.P. 

Synch. 

Frame 

Code 

Shipping 

R.  P.  M. 

No. 

Weight 

1/50 

1500 

A-00 

Sar 

25 

1/30 

1500. 

A-0 

Sen 

26 

1/15 

1500 

A-l 

Sul 

26 

1/10 

1500 

A-2 

Tic 

38 

1/6 

1500 

A-3 

Tup 

45 

1/3 

1500 

A-4 

Cure 

62 

1/2 

1500 

A-4 

For  220  volt  add  "LY"  to  code. 


Prices  for  any  voltage 
upon  request. 


R.  E.  T.  PRINGLE,  LIMITED 


302  Donalda  Block 

WINNIPEG 


3402  Osier  Ave.,  Shaughnessy  Hts. 

VANCOUVER 


809  Unity  Bidg. 

MONTREAL 


Model  B.  6  lb.  Iron 


Do  not  fail  to  see  our  Exhibit 

at  the 

Canadian  National  Exhibition 

North  end  of  Industrial  Building 


LARGEST   EXCLUSIVE  MANUFACTURERS  OF 
ELECTRICALLY  HEATED  APPLIANCES 
IN  CANADA 

The 

National  Electric  Heating  Co, 

TORONTO,  ONT.  ^"^''^ 


Toaster 


VOL.  X  XVI  ~  No.  17 


TORONTO,  SEPTEMBER  1,1917 


'The 
bear- 
-in(]|sare 
made  of 
phosphor 
bronze  and 
are  rincj  oihnq 
on  all  stzes 


Repulsion  Start  Induction 

SINGLE  PHASE 
MOTORS 

High  Starting  Torque- 
greater  than  three  times  full  load 
torque. 

Low  Starting  Current- 
less  than  three  times  full  load 
current. 

Quiet  Operation — 

The  brushes  are  removed  from  the 
commutator  after  full  speed  is  at- 
tained. 


1/4  to  40  Horse  Power 

25  to  140  Cycles 

Manufactured  by 

Century  Electric  Co. 

St.  Louis,  U.S.A. 

CANADIAN  STOCKS  WITH 
Jones  &  Moore  Electric  Co.,  Ltd. 

TORONTO 
Rudel  Belnap  Machinery  Co.,  Ltd. 
MONTREAL 
Great  West  Electric  Co.,  Ltd. 
WINNIPEG 
Rankin  &  Cherrill 
VANCOUVER 
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The  Best  Known 
Cable  Reel  in  Canada 


In  Halifax  or  Vancouver,  whether  on  the  public  thoroughfares 
of  our  larger  cities  or  smaller  towns,  wherever  there  is  a  cable 
installation  in  progress,  the  reels  invariably  bear  the  name  of 
the  Northern  Electric  Company,  Limited, 

The  installation  may  be  overhead,  underground  or  submarine. 
It  may  be  for  a  Telephone  Company,  a  Telegraph  Company, 
a  Railroad  Company,  or  for  a  street  lighting  system. 

The  qualit}',  both  of  the  product  and  the  service,  is  largely 
the  reason  for  the  universal  demand  for  Wires  and  Cables  of 
Northern  Electric  manufacture. 


Northarr^  Ekctrk  Company 


Montreal 

Halifax 

Ottawa 


UMITED 

Toronto 
London 
Winnipeg 


Regina 

Calgary 

Vancouver 


1^ 
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ELECTRIC  HEATING 

^— PAD^— 

The  confidence  of  the  manufacturers  is 
reflected  in  the  absolute  guarantee  that 
covers  every  Sun-Ray  pad. 


In  pain. 


Sell  the  best 
^^Family  Doctor'' 

Our  grandmothers  knew  the  therapeutic  value 
of  heat.  A  hot  brick,  a  hot  plate,  a  hot  flat- 
iron,  then  the  hot-water  bottle  and  now  the 
scientific  conversion  of  energy  into  heat  for  re- 
lieving pain. 

The  "Sun-Ray"  Electric  Heating  Pad  has  hun- 
dreds of  applications  in  the  home  and  hospital. 
With  ordinary  care  it  should  outlast  a  genera- 
tion, because  it  carries  a  number  of  improve- 
ments over  pads  that  are  too  fragile  for  con- 
tinuous use.  The  construction  and  electrical 
details  of  the  "Sun-Ray"  are  of  the  best,  and 
it  is  for  these  reasons  that  we  put  out  the  pads 
under  strict  guarantee. 


Relieved. 


Every  "  Sun-Ray  "  Heating  Pad  bears  this  seal  of  approval 
issued  by  the  Good  Housekeeping  Institute.  The  only 
pad  awarded  this  mark  of  merit. 

A  Three-Heat  Switch  permits  close  regulation  of  temperature.  A  great  advantage  over  single-heat  pads.  We  do, 
however,  make  a  single-heat  pad,  but  for  the  slight  difference  in  price,  we  recommend  the  Three-Heat  Sun-Ray  for 
general  use.  The  heat  may  be  applied  gradually  as  the  patient  becomes  accustomed  to  it.  Weight,  20  ounces 
complete  with  10  feet  of  cord,  plug,  switch  and  slip-cover.  Energy  consumption  20  watts  on  low,  35  watts  on 
medium,  55  watts  on  high  heat.    Operating  cost  is  low. 

Write  for  Prices,  Discounts  and  Liberal  Sales  Helps. 
Put  in  some  "Sun-Rays"  for  the  immediate  demands. 

North(^m  Ehctr/c  Compcifty 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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ELIMINATE 
TIE-WIRE 
EXPENSE 

The  design  of  the  insulators  on^Nalional"  Brackets  eliminates  the  expense 
of  tie-wires  and  the  labor  expense  connected  with  their  use.  Wires  are  run 
through  the  insulators — "just  like  threading  a  needle" — only  far  easier. 
The  universal  application  of  "National"  Brackets  still  further  reduces 
your  distribution  costs.  With  the  brackets  and  parts  shown  here  any  ser- 
vice connection  can  be  made.  No  need  to  carry  stocks  of  a  large  variety 
of  "special"  Brackets  for  which  there  is  but  an  occasional  demand. 
"National"  Brackets  may  be  mounted  at  any  angle  or  any  surface,  and 
are  equally  suitable  as  Break  Arms,  attached  in  either  a  vertical  or  a  hori- 
zontal position.    Write  for  Descriptive  Bulletin  601. 

Rational  Mefal  Moldin^'G 


No.  5011 
Screw  Type 


1118  Fulton  Bldg.      PITTSBURGH,  PA. 

Atlanta        Boston        Buffalo        Chicajo        Dallas        Denver  Detroit 
New  York  Philadelphia  Portland  Salt  Lake  City  San  Francisco 

Buenos  Aires  Havana  Manila  Paris 


Los  Angeles 
St.  Louis 


No.  5003— Three  Point 
Phantom  view  of  center  insulator  shows  construction. 


Pl«s.  5040  and  5051 
Break  Arm  Strap  and  Bolt 
for  use  as  above. 


Ne.  500i: 
Single  Point 


No.  5002— Two  Point 


Artistic  Lighting  Units 


Diana  portable  lamp  shade. 


We  specialize  in  hand  decorating  in  color 
and  deep  etching  in  white  and  color 
on  a  wide  range  of  shapes  and 
sizes   of  illuminating 
glassware. 

NOTHING  BETTER  ON  THE  MARKET. 


Deep  positive  etching  in  old  ivory  color. 


Jefeerson  Glass  (5mpany  Ipted 

Factory  and  Head  Office:  TORONTO 

MONTREAL— Royal  Trutt  Bldg.,  L.V.  Webber,  Manager.    WINNIPEG— 592  Notre  Dame  Ave.,  A.  E.  E«ling,  Agent 

VANCOUVER— 606  Wehon  Block,  R.  G.  Moore,  Agent. 
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Golden  Glow''  and  ''Crystal  Mirror 
Flood  Lighting  Projectors 

You  can  now  secure  the  famous  "Golden  Glow"  and  "Crystal  Mirror"  projectors  for 
flood  lighting-  service,  the  particular  type  best  suited  for  any  given  condition  depending 
largely  on  how  the  eye  is  to  operate  under  the  given  condition. 

Both  embody  the  use  of  14-inch  glass  mirrors;  these  are  first  moulded  to  shape  and 
later  ground  and  polished  to  mathematically  exact  curvature  by  our  special  patented  process. 
They  far  excell  in  efficiency  any  other  flood  lighting  mirrors  on  the  market. 

They  are  regularly  adapted  to  take  a  400-watt  Mazda  C  concentrated  filament  flood 
lighting  bulb;  they,  however,  may  be  adapted  to  most  any  standard  concentrated  filament 
lamp  for  headlight  or  stereopticon  service;  with  this  wide  range  of  lamjjs  it  is  readily  seen  to 
what  a  wide  variety  of  uses  these  projectorsmay  be  placed. 

Two  standard  types  are  illustrated  herewith ;  note  their  ^:)eautiful  appearance,  their 
rugged  and  businesslike  construction.  All  have  universal  beam  adjustment,  with  provision 
for  locking  the  projector  in  position  at  any  desired  point.  They  likewise  are  provided  with 
universal  focusing  mechanism.  Many  refinements  and  advantages  not  possible  with  other 
projectors  are  to  be  found  in  this  line. 

Our  wide  and  extensive  experience  in  all  fields  of  lighting  may  'be  of  extreme  value  to 
you  in  connection  with  your  flood  lighting  problems.  Let  our  engineers  assist  you  in  any  of 
this  work — all  without  the  slig'htest  obligation. 

Get  our  catalog  on  "Elood  Lighting  Projectors" — ^it  is, really  a  treatise  on  this  im])ortant 
suliject. 

ASK  FOR  CATALOG  NO.  121 


Electric  Service  Supplies  Co. 

Manufacturers 
PHILADELPHIA    NEW  YORK  CHICAGO 

17th  and  Cambria  Sts.    50  Church  St.    Monadnock  Bldg. 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Distributors 

MONTREAL  TORONTO 


Lyman  Tube  Building 


33  Melinda  St. 
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YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.    Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 


UNITY  BUILDING 


of  Canada,  Limited 


MONTREAL 


Perfect   Pressure  Control 


Can  be  obtained  in  tanks  and  reservoirs  by  starting" 
and  stopping  the  motor  driven  apparatus  with 

THE  SUNDH  GAUGE 
TYPE  REGULATOR 


/ 

/ 

- — -"CSiSiJ   ■  -  ■  j 


The  simplest,  strongest  and  most  satisfactory 
regulator  made.  Operates  on  a  pressure  differ- 
ence of  3  to  5  per  cent,  of  maximum  pressure. 
Wider  range  may  be  obtained  by  screwing  down 
the  left-hand  screw. 

The  construction  consists  of  a  silver-tipped  contact  lever  attached  to  the  tube  and  moving 
between  two  silver  contact  points  on  pressure  fluctuations. 

The  screw  on  the  right  is  used  for  adjusting  to  maximum  pressure  desired,  and  the  lower 
screw  on  left  hand  is  for  adjusting  for  difference  in  pressure. 

Send  for  "Sundh"  catalogue  giving  complete  description  of  controlling  devices  for  A.C.  &  D.  C. 


Sundh  Electric  Company 


New  York,  U.S.A. 
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''Ideas  have  fashioned  the  world" 


Benjamin  Products 


Wireless  Clusters 
Plug  Clusters 
Sockets 

Wiring  Devices 
Attachment  Plugs 
Stand  Lamp  Clusters 
Reflectors 
Street  Lighting 

Units 
Store  and  Office 

Fixtures 


Gas  and  Vapor  Proof 
Fixtures 

Industrial  Lighting 
Units 

Show  Case  Lighting" 
Panel  Boards 
Factory  Signals 
Safety  Devices  for 
Punch  Presses 

Screw  Drivers 
Tool  Sets 


Administrative  genius  —  ideas  in  govern- 
ment—have shaped  the  destinies  of  people 
as  nations. 

Inventive  genius— ideas  in  production — 
have  supplied  the  comforts  and  conveni- 
ences of  people  as  individuals. 

The  name 


is  synonymous  with  many  remarkable 
ideas  wrought  into  useful  electrical  de- 
vices—ideas which  have  brought  increased 
convenience  and  pleasure  to  millions  of 
users  of  electricity — and  the  Service  that 
the  Benjamin  Institution  is  able  to  render 
is  of  practical  value  to  the  electrical 
industry. 


Buy  BENJAMIN  **Made  in  Canada**  Goods 

Benjamin  Electric  Mfg.  Co.  of  Canada 

11-17  Charlotte  Street,  Toronto  ^^'^^^ 
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Acme  Stamping  and  Tool  Works  .  .  18 

Allen  Compani',  L.  B.    -15 

Allen  Inspection  Company    46 

American  Conduit  Company   51 

Beauhien,  De  Gaspe   46 

Benjamin  Electric  Mfg.  Co.  of  Can- 
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Boston  Insulated  Wire  and  Cable  Co.  51 
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Century  Electric  Company    1 

Chamberlain  &  Hookham  Meter  Co., 

Limited   

Cleveland  ArmafTire  Works   

Conduits  Company,  Limited   9 

Cutter  Company   11 

Dennison,  H-  J.  S   44 

Detroit  Fuse  and  Manufacturing  Co.. 
Devoe  Electric  Switch  Company  . .  . 

Dossert  &  Company  

Duncan  Electric  Company   53. 


Economy  Fuse  and  Mfg.  Company  . 
Elec.  Maintenance  and  Repair  Co.  . 
Electric  Railway  Improvement  Co. 
Electric  Service  Supplies  Company. 
Electrical  Testing  Laljoratories  . .  . 
Ewart  &  lacol)  


6 
55 

5 
40 
46 


Ferranti'  Electric   Company    17 

Fetherstonhaugh  &  Hammond   ....  46 


G.  &  W.  Electric  Specialty  Co   50 

Gest,  G.  M.  Limited   17 

Gray,  Charles  F   40 

Great  West  Electric  Company   49 

Hathaway  &  Knott   13 

High  E.fficiency  Electric  Lamp  Co..  44 

Houston  &  Company   45 

Hunter  Fan  and  Motor  Company  ...  8 

Illinois  Electric  Porcelain  Company  53 

International   Nickel  Company   ....  47 

Jefferson  Glass  Company   4 

Jones  &  Glassco   55 

Jordan  Brothers  ...  

Joyner,  Ltd.,  A.  H.  Winter    49 

Kelsch,  R.  S   40 

Kent  Brothers  

Kerry  &  Chace,  Ltd  ,.  40 

Kuhlman  Electric  Company   51 


L'Air  Liquide  Society   23 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup   Company    18 

Lightfoot,  Stanley   46 

Lincoln  Electric  Company  of  Canada  53 

Lindsley  Brothers  Company   18 

Lowry,  E.  A   44 

Lyman  Tube  and  Supply  Company  5 
Luminous  Specialty  Company  ...  . 


Masco  Company  

Majestic  Electric  Company   . .  . 
McGill  Manufacturing  Company 
McKinnon  Chain  Company   . .  . 
Mitchell,  Chas,  H.  &  Percival  H. 
Moloney  Electric  Co.  of  Canada..  10-51 


National  Electric  Heating  Company 

National  Metal  Molding  Company..  4 

Nerlich  Company   i;{ 

Northern  Aluminum  Company  ....  45 

Northern  Electric  Company   2-;j 

Ohio  Brass  Company   

Packard  Electric  Company    {•> 

Penn  Inc.,  A.  C   •>{) 

Petri e,  H.  W.    4.4 

Phillips  Electrical  Works,  Eugene  F.  4;j, 

Pratt  &  Whitney   47 

Pringle,  R.  E.  T  

Redmonal  Chemical  Products  Co.  ...  51 

Ridout  &  Maybee    44 

Robertson  Limited,  J.  M   4(i 

Robbins  &  Myers  Company    ;>i 

Ross  &  Company,  R.  A   40 

Sammett,  M.  A.  . .  .    40 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan    11 

South  Bend  Current  Control  Co.  . . 

Spielmann  Agencies  Regd  

Spray  Engineering  Company   33 

Standard  Underground  Cable  Com. 

pany  of  Canada    4ii 

Standard  Wiring  

Starr,  Son  &  Co.,  John   

Sundh  Electric  Company   li 

Steel  Company  of  Canada   15 

Tallman  Brass  and  Metal  Company  11 

Thompson,  Clarence   40 

Thompson,  Fred  &  Co   50 

Thompson-Levering  Company  ....  18 

Thordarson  Manufacturing  Company  45 

Toronto  and  Hamilton  Electric  Co.  43 
Tubular  Woven  Fabric  Company  . .  . 


45     Vickers  Limited 


40 


Wagner  Electric  Manufacturing  Co.  49 
Weston  Electrical  Instrument  Co....  47 
White  Electrical  Company,  T.  C  


Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unity  Bldg.  MONTREAL     3402  Osier  Ave..  Shaunessy  Height*,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  line  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oicillating  and  Non-oscillating  Fans  are  furnished  in  9",  12"  and  16"  sizes, —  every  fan  is 

ready  for  service  with  1 0  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 
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miREMOLD 


"WIREMOLD"  —  "the  moulding  made  like  a  con- 
duit"— is  the  very  latest  thing  in  moulding  for  electric 
wires.  It  goes  up  in  one  piece  and  has  a  complete 
range  of  outlets  and  fittings  that  will  fit  all  standard 
wiring  devices. 

Specify  "WIREMOLD"  for  a  rapid  and  neat  job, 
Approved  by  the  Board  of  Fire  Underwriters  and  the 
Hydro-Electric  Power  Commission  of  Ontario. 

Samples  on  request. 

Conduits  Company  Limited 


r 


Toronto 


Montreal 


1 
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HOTEL  TYPE  RANGES 


Hotel  Range,  Type  D-77 


The  Type  D-77  hotel  range,  which  has 
sufficient  capacity  for  100  to  125  persons, 
has  two  roasting  ovens  of  customary  hotel 
size  and  a  flat  cooking  top  with  eight  rec- 
tangular hotplates.  The  arrangement  of 
the  hotplates  is  similar  to  thait  of  other 
hotel  ranges  —  i.e.,  the  front  hotplates 
operate  at  a  high. temperature  for  rapid 
work  while  the  rear  hotplates  have  less 
heat  to  keep  foods  warm  or  to  maintain 
boiling. 

All  heating  units  are  of  sheathed  wire, 
and  may  be  readily  removed  for  cleaning. 
Each  unit  is  protected  by  fuses,  and  is 
controlled  by  lever  knife  switches  mount- 
ed on  a  switchboard  at  the  side  of  the 
range.  The  main  circuit  is  also  protected 
by  a  double-pole  circuit  breaker. 


PORTABLE  SEWING  MACHINES 


The  Canadian  General  Electric  Portable 
Electric  Sewing  Machine  is  the  last  word 
in  sewing  machines.  It  is  mounted  on  a 
quarter-cut  oak  case,  and  has  a  similar 
cover,  with  handle,  by  which  it  can  be 
carried  in  one  hand  from  room  to  room. 
Attach  it  to  the  electric  light,  the  same  as 
a  toaster,  fan,  or  iron.  The  motor  is 
equipped  with  insulated  cord  and  plug, 
which  fits  any  electric  lamp  socket,  and  it 
may  be  operated  on  either  A.C.  or  D.C. 
current  at  standard  voltages.  For  further 
information  write  for  Bulletin  603(L 


"The  Motor  Does  the  Work" 


Head  Office:  Toronto.   Sales  Offices:  Montreal.  Halifax,  Ottawa,  Cobalt,  South  Porcupine,  London,  Winnipeg,  Calgary,  Edmonton. 

Nelson  and  Vancouver. 


Illllllllllllllllllllllllllllllllllllllllllllllllllllillli 


lillllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllll^ 
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YOU  will 
find  us  at 
our  usual 
Stand  in  the 
Industrial 
Building, 
Toronto  .  .  . 
Exhibition 


Visit  us  there.  You 
will  reap  Pleasure 
and  Profit. 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


SMITH  HYDRAULIC  TURBINES 


Accompanying 
cut  illustrates 
vertical  shaft 
scroll  case  unit 
furnished  to 
Northwestern 
Consolidated 
Mill,  Minne- 
apolis, Minn., 
developing  400 
H.P.,  450  Rev. 
under  45  ft. 
head. 


Built  in  sizes  and 
types  of  units  to 
meet  any  require- 
ments. Note  the 
design  and  general 
appearance  of  sta- 
bility in  accompany- 
ing illustra- 
tion. 


If  interested  in  Water  Power  Machinery  write' 
Department  "N"  for  Bulletin 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  Van  Every,  Canadian  Representative,  405  "Power  Bldg.,  Montreal 


I-T-E  CIRCUIT  BREAKERS 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory :  Philadelphia,  Pa. 

New  York,  50  Church  St.  Chicago,  Monadnock  Block. 

Toronto,  Traders  Bank  Bldg.  -Pittsburgh,  Park  Building. 

Detroit,  Mich.,  Ford  Bldg.  Minneapolis,  Metropolitan  Life  Bldg. 

Indianapolis,  Ind.,  Telephone  Bldg. 

ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore, 


TYPE  W 

Non  closable  on  overload.     Direct  acting,  time  limit  and 
"No  Voltage." 
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Made  in  Canada 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 


TORONTO 

St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta, 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 


General  Sales  Office, 


Traders  Bank  Bldg. 


N.  W.  Office  and  Warerooms, 
WINNIPEG 
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OUR  NEW 

FIXTURE 

CATALOGUE 

Is  Now  Ready 

It  illustrates  and  describes  over  thirty 
stock  numbers  of  Semi-Indirect  Fix- 
tures at  popular  prices. 

Also  a  large  range  of  Portables  at 
popular  prices. 

All  stock  goods.  Ready  for  Rush 
shipment. 

Write  for  Catalogue 


^  NERLICH  &  CO. 

H6m148  Front  Street  West 
TORONTO 


The  Winner 


Steel  City" 

Outlet 
Boxes  for 
Concrete 

Work 


Write  for 
Sample 
and 
Bulletin  27 


BY  2 

2  in.  deep  Concrete  Box  and  Cap. 

STEEL  CITY  ELECTRIC  CO. 

1207-1219  Columbua  Ave.,  PITTSBURGH.  Pa. 


*^KILLARK"  FUSES 

Are  Dependable  and  Accurate 

All  Sizes — All  Styles — Indicating  if  you  want  ihem. 


;r?::[iOO-".":; 


IMMEDIATE  DELIVERIES 
at  a  price  that  means 
TRUE  ECONOMY 

Manufactured  by 

KILLARK    ELECTRIC   MFG.  COMPANY 

ST.  LOUIS.  Mo. 

Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 

Electrical  Merchandise  120  Liberty  Street,  New  York 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale: 


A  Handbook  on  the-  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
ilhistrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  'Currents,  by  John  H. 
Morecroft,  E.G.  Published  in  1912  by  Renouf  Publishing 
Company.     248  pages,  illustrated.     Price  $2.00. 

Alternating   Currents— Examples   for    Students   and  Engineers, 
by  Prof.  F.  E.  Austin.    Second  edition,  Vol.  I.  Published 
,  in  191U.     22:.i  pages,  illustrated.     Price  .$2.4(1. 

Applied  Electricity  for  Practical  Men,  by  Arthur  J.  Rowland. 
Published  in  191G  by  McGraw-Hill  Book  Company.  375 
pages,  illustrated.     Price  $2. (JO. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00, 

Central  Station  Management,  Tsy  H.  C.  Gushing,  Jr.,  and  New- 
ton Harrison.    Published  in  191G  by  D.  Van  Nostrand  Com-  , 
■  pany.     397  pages.     Price  $2.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    23G  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
bv  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00.  , 

Electric   Car  Maintenance,   by  Walter '  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric  Cooking,  Heating  ^nd  Cleaning,  by  Maud  Lancaster. 

Published   in   1914  by   D.   Van   Nostrand    Company.  330 

pages,   illustrated.     Price  $1.50. 
"Electrical  Macliinery" — Principles,  Operation  and  Management, 

by  Terrell  Croft.    Just  imlilished  by  the  McGraw-Hill  Book 

Co.     318  pages,   illustrated.     Price  $2.00. 
"Electrical  Meters,"  by  Cyril  M.  Jansky,  B.S.,  B.A.  Second 

edition  just  published  by  McGraw-Hill  Book  Company.  416 

page.s,  illustrated.     Price  $3.00. 
Electric   Railway,   by   A.    Morris   Buck,   M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  191G  by  McGraw-Hill  ]?ook 
Company.     416  pages,  illustrated.     Price  $3.00. 

Electrical  Instruments  in  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company, 
366  pages,  illustrated.     Price  $2.50. 

Electrical  Injuries,  by  C.  A.  Lauffer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

'Electrical  Measurements  in  Practice,''  by  F.  Malcolm  Farmer. 
First  edition.  Just  published  by  McGraw-Hill  Book  Com- 
pany.   359  pages,  illustrated.     Price  $4.00. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  A.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164  pages,  illustrated.     Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus-W^ilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.     235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212  pages,   illustrated.     Price  $1.50. 

Engineers'  Manual,  by  Ralph  G.  Hudson.  Just  published  by 
John  Wiley  &  Sons.    315  pages,  illustrated.    Price  $2.00. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  "Battery  Engineering,"  by  Professor  F.  E.  Austin, 
E.E.    Just  published.    90  pages,  illustrated.    Price  $1.25. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1008  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 


Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGiaw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

"How  to  Make  High-Pressure  Transformers,"  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  65c. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company 
in  1914.     143  pages,  illustrated.     Price  $1.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.    614,  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1916  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.     Price  $3.00. 

"Public  Utility  Rates."  A  discussion  of  the  Principles  and 
Practice  underlying  charges  for  Water,  Gas,  Electricity, 
Communication  and  Transportation  Services,  by  Harry 
Barker,  B.S.  First  edition,  just  published  by  the  McGraw- 
Hill  Book  Company.    387  pages.     Price  .$4.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.    120  pages.     Price  $1.50. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Book,  by  W.  H.  Marchant. 
Published  in  1912  by  Whittaker  &  Company.  Illustrated. 
Price  75  cents. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Railway  Maintenance  Engineering,  by  Wm.  H.  Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  6  folding  plates.     Price  $2.50. 

Standard  Wiring,  1917  Edition,  23rd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  PI.  C.  Gushing, 
Jr.     Leather  cover,  pocket  size.     Price-  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.     Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
985  pages,  630  illustrations.    Price  $2.00. 

Telegraphy,  by  Sir  W._  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  .Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Jr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1,50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.     Price  $4,00. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  191.3  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Tramway  Track  Construction  and  Maintenance,  by  R.  Bicker- 
stafTe  Holt.  Published  in  1915  bv  The  Tramway  and  Rail- 
way World.     249  pages,   illustrated.     Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.     272  pages.     Price  $1,00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.     340  pages,  illustrated.     Price  $1.5(). 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 

Porcelain  Insulators 
Power  Line  and  Railway  Hardware 


LET  US  QUOTE  ON  YOUR  REQUIREMENTS 
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M.  Gestf  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


Poly  Phase 
Transformers 

Pole  Type 

Before  placing  an  order  for  Trans- 
formers, make  an  ins])ection  of 
our  extensive  stock  of  3-pliase,  50- 
cvcL,  Pole  Type  Transformers  at 
\A'innipeg  or  Toronto  warehouses. 

Immediate  shipments 

Ferranti  Electrical  Company 
of  Canada,  Limited 

TORONTO  MONTREAL  WINNIPEG 

90  Sherbourne  St.      704  Unity  Bldg-.      Farmer's  Advocate  BIdg. 
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THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  If  is  easily  ijortable,  its 
weight  being  but  S  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  Tlie  price  is  .'j;(jU.25  net, 
f.o.b.  Philadelphia,  bo.xed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 


Pole  Line  Hardware 

Electric  Railway 

Materials 


Our  New  Catalogue  is 
being  distributed. 

Have  you  received  your 
copy  ? 

Acme  Stamping  &  Tool  Works, 

Limited 

Hamilton,  Ontario 

Affiliated  with     HUBBARD  &  CO.     Pittsburg,  Pa. 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our   nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Sale*  Office— 72  W.  Adam*  St..  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


ScptemlKT  I,  1917 
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The 
Design  of 


CROCKER-WHEELER 


Induction  Motors 


includes 


Heavy  Shafts 

Large  Journals 


Ideal  End  Ring  Construction 


High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 
with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER-WHEELER  CO 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


Head  Office  and  Works 
ST.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 
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The  Only  Man  Who  Won't  Want 
toBuya 

yyclllclL/C 

tamp 


ADJUSTABLE 


is  the  man  who  is  stone  blind.  Because 
he  is  the  man  who  doesn't  care  how  ^rong 
any  light  is. 

Everybody  else  who  uses  eledric  light  at  all 
is  quickly  attraded  to  this  useful,  portable  lamp, 
which  enhances  the  value  of  light,  by  con- 
centrating it  exadly  where  light  is  wanted — 
does  not  scatter  it  throughout  the  room. 

Show  it  in  your  ^ore.  Show  it  to  house- 
wives— office  executives- — travellers —  theatrical 
people — it  is  quickly  saleable  to  them  all. 

And  what  concerns  you  mo^  of  all,  is  that 
its  sale  is  mighty  profitable. 


A.  C.  PENN,  Inc.,  New  York  City 

MENZIES  &  CO.,  LTD. 
Canadian  Distributors 
439  King  Street  We.t      -      TORONTO,  CANADA 


FOLDED  WHEN 
NOT  IN  USE 
FOR  TRAVELLING. 


SPRING  CONCEALED  IW  BASE  WILL  FASTEN 
TO  BACK  OF  CHAIR  OR  BED. 


Retails  for 

$4.25 

in  Brass, 
Nickel  or 
Bronze 
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It's  the  Machine  in  cDn- 
stant  service  which  creates 
Profitable  Revenue  for  the 
Central  Station. 

One  current  consuming  device  which  is  giving 
satisfactory  every-day  service  creates  more  re- 
venue for  the  central  station  than  several  which 
give  the  user  unsatisfactory  service,  and  which  are 
used  intermittentl_y  only. 

No  one,  whether  the  manufacturer  who  builds 
the  machine,  the  dealer  who  sells  it,  or  the  user 
who  buys  it,  is  more  vitally  afifected  by  the  service 
it  gives  than  is  the  central  station  which  supplies 
the  current  to  operate  it. 

If  the  machine  gives  dependable,  year-round 
service,  the  central  station  commercial  manager 
can  depend  upon  it  for  a  steady,  profitable  load. 
And  he  can  also  count  upon  it  as  a  sales  influ- 
ence, which  will  help  him  add  other  current-con- 


suming devices  oii  his  lines.  For  this  reason  it 
pays  commercial  managers  to  become  posted  on 
all  makes  of  current-consuming  devices,  so  they 
can  recommend  those  which  will  insure  the  user 
satisfactory  service. 

Aside  from  actual  tests,  the  motor  with  which 
the  machine  is  equipped  provides  him  the  1)est 
means  of  determining  its  reliability.  If  it  is  a 
Robbins  &  Myers  Motor  he  can  always  recom- 
mend the  machine  to  his  customers  with  com- 
plete assurance  that  it  will  give  reliable  service. 

R.  &  M.  Motors  are  found  on  the  leading 
makes  of  motor-driven  devices  for  all  services  in 
the  home,  office,  store,  and  factory- 


The  Robbins  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia     Boston     Cincinnati     Cleveland     Chicago     Buffalo     St.  Louis     San  Francisco 


CANADIAN  DISTRIBUTORS 
The   Century   Electric    Co.  Costello  &  Crowe  Dawson  &  Co.,  Ltd.  Eastern  Electric  Co. 

Montreal  Ottawa  Montreal  St.  John 

La  Cie  Codere  &  Fils,  Inc.  Mechanics  Supply  Co.,  Ltd.  Great  West  Electric  Co., 

Sherbrooke  Quebec  Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 
Rogers   Electric   Co..  Ltd. 
Toronto 


Uobbins  St  M^er$  Motors 
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Spraco 
Cooling 
Pond 


"p  OR  condensers,  cold  storage,  refrigeration  and  ice  making  plants,  the  Spray 
method  of  cooling  the  water  is  the  most  economical  to  instal  and  maintain. 

The  illustration  shows  a  large  "SPRACO"  cooling  pond  on  the  roof  of  the 
Lake  Simcoe  Ice  Supply  Co.,  Toronto.  This  equipment  has  been  in  operation 
for  some  time,  and  performs  lits  work  in  an  efficient  and  economical  manner. 

The  wide  experience  of  our  engineers  is  at  your  service.  Literature  on 
request. 

Spray  Engineering  Co.,  93  Federal  Street,  Boston 

Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


This  Steam  Dryer  was  Built 

entirely  by  the 

OXY-ACETYLENE 
WELDING  PROCESS 

tested  at  .300  lbs  pressure,  and  has  proved  satisfac- 
tory in  every  respect  ever  since. 

Firms  all  over  the  world  are  specifying-  WELDED 
joints  because  they  know  from  actual  experience  that 
the  Welded  Joint  is  the  best  in  point  of  Efficiency, 
Economy  and  Durability. 

The  Process  has  now  become  an  indispensable  factor 
,  in  the  Metal  Working  Industries — 

REDUCING  MAINTENANCE  COSTS 
INCREASING  PRODUCTION 

The  cost  of  an  "  A.L.S."  Oxy-Acetylene  Welding  OutM  is  Small 
The  applications  for  the  Process  are  unlimited 

One  or  two  jobs  are  often  sufficient  to  pay  the  total  cost  of  a  pilanit.  For  reclaiming  broken  machine  parts  and  castings; 
])rcventing  waste  by  using  up  material  otherwise  unusalile;  adding  metal  to  parts  defioienit  by  wear  or  breakage;  mak- 
ing an  absolutely  trouble-proof  joint;  Cutting  Iron  and  Steel  in  less  time,  at  lower  cost,  than  the  old  methods,  etc.,  an 
outl'il  is  not  only  a  profitable  investment  but  an  al>solutc  necessity. 

Write  to-day  for  particulars — free,  without  obligation. 


MONTREAL 

Cor.  1st.  Ave.  and  Ernest 


LAIR  LIQUIDE  SOCIETY 


TORONTO 

16  Boler  St. 


WINNIPEG 

1297  Pine 


HALIFAX 

Factory  under  construction 
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Can  We  Increase  Canadian  Crops  by 
Electric  Stimulation? 

Each  day  brings  forth  a  new  application  for  electricity. 
The  latest,  though  it  is  at  the  same  time  one  of  the  most 
promising,  is  that  of  increasing  the  quantity  of  production 
on  our  farms  and  gardens.  The  idea  is  a  new  one  to  many 
Canadians,  though  experiments  have  been  carried  on  at  vari- 
ous points  on  the  continent  for  a  number  of  years.  Informa- 
tion of  ,  a  convincing  nature  has  been  difficult  to  obtain,  how- 
ever, owing  to  the  purely  experimental  stages  of  the  work. 
Less  interest,  too,  has  been  felt  in  this  application,  in  Can- 
ada, no  doubt  owing  to  our  almost  unlimited  uncultivated 
areas  which  still  offer  thousands  of  acres  of  virgin  soit  un- 
excelled in  its  natural  productiveness. 

The  time  is  coming,  however,  when  we  in  Canada  must 
consider  the  adoption  of  agricultural  methods  more  in  keep- 
ing with  practices  on  the  European  continent.  The  tendency 
is  already  towards  more  intensive  cultivation — less  area,  more 
product.  We  are  driven  in  this  direction  primarily  by  the 
shortage  of  labor,  but  also  by  the  secondary  fact  that  pro- 
fits are  equally  as  large,  if  not  larger,  and  that  the  work  is 
more  congenial,  possessing  a  pleasurable  smack  of  the  "scien- 
tific" control 'of  those  unfavorable  conditions  which  at  pre- 
sent make  the  life  of  the  average  farmer  a  inere  slavery 
and  have  been  the  means  of  depleting  the  farms  of  our 
young  men  and  crowding  the  cities  and  towns  unduly. 

Intensive  farming  of  small  areas  has  many  other  ap- 


parent attractions,  not  the  least  of  which  is  the  improved 
social  conditions.  Ten  families  on  arf  area  now  occupied  by 
only  one  will  retnoye  the  terrible  loneliness  of  the  farm 
and  will  make  possible,  if  the  homes  are  properly  grouped, 
the  installation  of  modern  conveniences  such  as  water,  sew- 
age, light  and  power  at  a  much  lower  cost  than  is  possible 
under  present  conditions.  In  a  word,  intensive  farming  can, 
we  believe,  be  made  so  attractive  "that  the  drift  to  the  cities 
of  our  young  men  and  women  would  soon  be  stopped. 

Of  course,  one  of  the  biggest  elements  in  turning  this 
dream  into  a  reality  is  cheap  and  widely  distributed  elec- 
tricity. Little  by  little  the  tiny  wires  are  extending  along 
the  main  roads,  creeping  down  the  sideroads  and  giving 
promise'  of  forming,  in  the  near  future,  a  network  of  "bless- 
ing" which  shall  cover  each  county  and  township  and  bring 
every  living  thing  under  its  influence.  "Light  and  Power" 
is  the  magic  load  they  carry  and  to  its  "power"  applications, 
as  already  noted,  there  seems  as  yet  no  limit.  Practically 
every  operation  in  the  home  and  about  the  farm  buildings 
can  be  done,  better,  by  electric  "power"  and  now  to  this  is 
added   the  almost  certainty  of  increasing  production. 

In  this  direction  the  possibilities  are  quite  unlimited.  The 
first  thing  one  thinks  of  is,  naturally,  grain  and  vegetables. 
The  preliminary  experiments  carried  on  in  the  last  five  years, 
and  about  which  we  have  published  numerous  items  in  the 
recent  past,  show  increases  in  this  direction  up  to  at  least 
50  per  cent,  with  comparatively  small  energy  costs.  Some 
months  ago  we  had  reports  of  very  great  increases  in  the 
growth  of  wool  on  sheep  pastured  in  the  presence  of  elec- 
trical discharges.  If  plant  life  is  stimulated,  why  not  ani- 
mal life? 

In  this  issue  we  have  another  article  taken  from  a  cur- 
rent issue  of  "The  Engineer,"  which  sums  up  in  an  intelligent 
and  interesting  way  the  history  of  electro-culture  from  its 
inception  to  the  present  day.  Apparently  these  experiments 
have  reached  a  stage  when  they  are  almost  ready  for  the 
practical  farmer.  This  being  so,  it  is  high  time  that  our 
own  agricultural  departments  should  be  conducting  their 
own  tests.  After  the  war  hundreds  of  thousands  of  laborers 
will  be  available  for  intensive  farming  if  it  is  at  the  same 
time  profitable  and  pleasurable.  Experiments  should  be  start- 
ed now  so  that  accurate  data  may  not  be  entirely  lacking 
when  it  is  most  needed. 


Engineering  Council  Organizing  Its  Forces 

Subsequent  to  the  organization  meeting  held  on  June 
37,  1917,  the  Engineering  Council  of  the  United  States  has 
held  two  other  meetings,  one  on  July  13  and  one  on  July  26. 
It  has  considered  many  matters  of  interest  to  engineers  in 
general,  and  has  appointed  standing  committees  on  Public 
Affairs,  on  Rules,  and  on  Finance.  Many  matters  coming 
before  the  Council,  both  from  the  several  founder  societies 
and  from  the  Council's  predecessor,  the  Joint  Conference 
Committee  of  National  Engineering  Societies,  have  been 
considered  and  referred  to  appropriate  standing  commit- 
tees for  investigation  and  report.  The  Council  has  also- 
created  a  War  Inventions  Committee,  to  co-operate  with  the 
Naval  Advisory  Board  and  other  departments  at  Washing- 
ton if  desired,  in  the  promulgation  to  engineers  of  war  prob- 
lems now  before  the  government,  and  for  which  there  are 
opportunities  for  solution  by  means  of  inventions.  It  has 
also  created  a  committee  which  is  to  collect  and  compile 
such  information  regarding  engineers  of  the  country  as  will 
enable  the  committee  to  co-operate  with  the  different  depart- 
ments of  the  Federal  Government  on  request,  and  to  assist 
in  supplying  the  Government's  need  for  engineering  services. 

While  the  Council  comprises  only  members  from  the 
four  founder  societies  (i.e.,  the  American  Society  of  Civil 
Engineers,  the  American  Institute  of  Mining  Engineers,  the 
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American  Society  of  Mechanical  Engineers,  and  the  American 
Institute  of  Electrical  Engineers)  and,  of  course,  can  claim 
no  right  to  speak  for  members  of  other  societies  nor  for  en- 
gineers at  large,  the  Council  members  feel  that  the  Ijody 
will  not  have  accomplished  the  results  for  which  it  was 
created  unless  it  early  establishes  means  of  cordial  co-opera- 
tion with  engineers,  organized  or  otherwise.  Every  effort 
toward  this  end  is  contemplated. 


Report  on  Electrical  Development  Company 

The  commissioners  who  will  investigate  and  report  on 
the  Electrical  Development  Company  are:  Chief  Justice  Sir 
William  R.  Meredith,  Mr.  Justice  R.  F.  Sutherland,  and  Mr. 
Justice  T.  Kelly.    The  scope  of  their  report  will  include: 

(a)  The  quantity  of  water  in  cubic  feet  per  second  which 
the  said  The  Electrical  Development  Company  of  Ontario, 
Limited,  is  entitled  to  divert  or  use. 

(1))  The  amount  of  power  in  horse-power  which  such 
company  is  entitled  to  generate  or  develop. 

(c)  The  extent,  if  any,  by  which  the  capacity  of  the  works 
installed  or  equipped  by  such  company  exceeds  the  amount 
of  power  in  horse-power  which  such  company  is  entitled  to 
develop  or  generate. 

(d)  The  price  and  terms  and  conditions  upon  which,  hav- 
ing regard  to  all  circumstances  and  to  the  rights  of  each 
company  as  ascertained  l)y  the  commissioners,  the  power,  to 
the  extent  of  such  excess,  should  be  delivered  to  the  Hydro- 
electric Power  Commission  of  Ontario  as  provided  in  Section 
1.3  of  the  water  powers  regulation  act,  1916. 

(e)  Such  other  matters  connected  with  or  arising  out  of 
the  subject  matter  of  the  reference  as  the  commissioners 
may  deem  expedient. 


Acceleration — An  Electric  Vehicle  Feature 

The  rapid  acceleration  necessary  in  congested  traffic  is  ad- 
mirably accomplished  by  the  electric  vehicle.  This  is  an  im- 
portant point  to  consider  in  the  purchase  of  an  automobile, 
especially  for  urljan  use,  for  acceleration  is  an  extremely 
big  factor  in  rapidly  negotiating  heavy  traffic. 

The  uniform  high  rate  of  acceleration  possessed  hy  the 
electric  vehicle  is  well  illustrated  by  the  successful  electric 
taxicabs  in  Detroit,  and  there  is  probably  no  other  service 
in  which  rapid  acceleration  is  quite  so  necessary.  In  short, 
the  greatest  ease  of  travel  is  characteristic  of  these  "electrics," 
as  they  are  capable  of  speedy  manoeuvring  through  city 
traffic,  with  the  elimination  of  all  jerks  and  jolts  and  the  con- 
sequent strain  on  the  mechanism,  accentuated  in  the  more 
complicated  automobiles,  thus  assuring  a  longer  life  than 
is  common  to  the  gasoline  taxicab.  It  is  also  interesting  to 
note  that  although  electric  vehicles  accelerate  rapidly,  this 
forward  movement  is  accomplished  in  such  an  uniform  man- 
ner that  the  life  of  pneumatic  tires  is  two  or  three  times 
greater  on  these  easy  rolling  "electrics"  than  on  gasoline 
cars  operating  over  the  same  routes. 

To  give  some  practical  idea  of  the  high  average  speed 
which  an  electric  vehicle  maintains  in  congested  traffic, 
which  in  a  measure  is  due  to  its  aljility  to  rapidly  accelerate 
after  traffic  delays,  reference  might  be  made  to  some  tests 
that  have  been  made  when  a  stock  electric  town  car  and  a 
gasoline  automobile  capable  of  very  high  speed  started  at 
the  same  time  from  Broadway  and  42nd  Street  in  New  York 
City  and  the  "electric"  arrived  first  at  the  Battery,  a  distance 
of  four  miles. 


Hydro  transmission  lines  are  now  williin  a  mile  of  Brig- 
den,  Ont.,  and  alterations  are  being  made  in  tlie  local  wiring 
system  to  accommodate  tlie  new  system,  wbicli  will  l)o  ready 
shortly. 


Electrically-Driven  Panorama  Used  by  C.P.R. 
for  Advertising  Purposes  in  the  West 

The  Canadian  Pacific  Railway  Company  are  showing, 
throughout  the  west,  an  electrically-driven  panorama  of  moun- 
tain scenery.  The  panorama  is  an  oil-painting  of  Rocky 
Mountain  scenery,  4  feet  high  and  50  feet  long,  the  two  ends 
of  the  canvas  being  sewed  together  so  as  to  form  a  continu- 
ous picture.    The  canvas  is  mounted  in  a  doubled-up  position 


Fig.  1— Tlie  canvas  is  mounted  in  doubled-up  position. 

behind  a  gilded  frame  10  feet  long  by  4  feet  high,  as  shown. 
Fig.  1,  so  that  only  10  feet  of  the  panorama  is  visible  at  any 
time. 

The  canvas  hangs  loose  from  a  continuous  link  chain 
having  extension  lugs  and  cross  pins  which  slide  along  four 
straight  sections  of  suspended  track.  The  panorama 
passes    quite    loosely    over    four    wooden    rollers  having 

11 — 


/  ra  c-k     S  us  pens  I  ^ 
Fig.  2— Stiowing  track  suspension. 

sprocket    wheels    at    the    top    in    alignment    with  thie 
chain,  so  that  when  the  chain  moves  along  and  leaves  th 
ends  of  the  tracks,  it  engages  in  the  sprocket  wheels,  make 
a  half  revolution  over  them  and  moves  on  to  the  succeedin 
section  of  track.    The  whole  chain  is  driven  by  sprocket 
wheel  No.  3  at  a  speed  of  20  feet  per  minute,  so  that  the 
panorama  travels  past  the  frame  (from  left  to  right)  giving  a 


oc<LL>r  at  rff<3f/<ir  . 


Fig  3— Chain  has  extension  lugs  and  cross  pins. 

c<jmplete  change  of  picture  every  ,'50  seconds,  and  a  whole 
revolution  of  the  canvas  every         minutes,  there  being 
complete  changes  of  picture  to  one  revolution  of  canvas. 

The  driving  motor  is  a  J4  h-P  -  volt,  CO  cycle,  ISOO 
r.p.m.  single  phase  Wagner  repulsion  motor,  and  it  drives 
the  sprocket  wheel  No.  3  by  means  of  pulleys  located  in 
llie  base  of  the  apparatus.  A  very  low  speed  of  the  sprocket 
wheel  was  necessary  to  give  the  slow  motion  of  the  panorama, 
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Fig.  4— Diagram  showing  driving  arrangements. 
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so  that  a  double  reduction  of  speed  from  motor  to  sprocket 
wheel  was  made  by  means  of  a  countershaft  and  intermediate 
pulleys. 

The  panorama  is  illuminated  by  110  volt  carbon  lamps 
situated  in  troughs  behind  the  top  and  bottom  of  the  frame, 
between  the  frame  and  the  panorama.  These  lights  are  di- 
vided into  three  interspaced  banks  of  twenty  lights  each, 
one  bank  containing  blue,  another  clear  and  another  red  lamps 
to  represent  the  color  of  the  early  morning,  noon  and  the 
evening  respectively.  The  banks  of  lights  are  controlled 
by  a  cylinder  operated  indirectly  by  the  motor;  see  sketch 
of  drive  arrangement.  Fig.  4. 

A  combination  of  brass  cylinder  plate,  3  sets  of  finger 
contacts  and  3  banks  of  resistances  give  the  following  cycle 
of  operations;  Starting  with  the  blue  lights  on  full,  the  rota- 
tion of  the  control  drum  decreases  the  blue  light  10  per  cent, 
at  a  step  until  the  blue  lights  are  out  altogether,  but  for 
each  10  per  cent,  decrease  of  the  blue  light  there  is  a  cor- 
responding 10  per  cent,  increase  of  the  white  light,  so  that 
when  the  blue  lights  are  entirely  off  the  clear  lamps  are  burn- 
ing full.  Similarly,  the  while  light  decreases  and  the  red 
light  increases,  the  white  light  merging  into  red,  and  the  red 
into  blue,  and  so  on.  There  is  a  complete  change  of  color 
during  every  10-foot  movement  of  the  canvas,  and  as  the 
canvas  is  50  feet  long,  it  will  be  noted  that  any  particular 
section  of  the  canvas  appears  in  a  different  light  every 
time  it  passes  before  the  frame  opening. 

The  switching  arrangements  allow  the  panorama  to  be 
driven  independently  of  the  lights,  but  the  cycles  of  colored 
lights  can  only  be  obtained  while  the  motor  and  panorama 
are  operated;  that  is,  there  is  no  clutch  between  the  motor 
and  the  driving  roller;  but  the  motor  can  be  stopped  at  any 
time  without  cutting  off  the  colored  lighting,  which  happens 
to  be  on  at  the  moment  the  motor  is  stopped. 

The  apparatus  was  completed  and  shipped  on  June  19, 
1917.  Panorama  was  painted  by  Mr.  Charles  W.  Simpson, 
Montreal;  design  of  mechanical  and  electrical  apparatus  by 
Mr.  H.  F.  Schippel,  McGill  University,  and  work  done  under 
contract  with  Henry  Morgan  &  Company,  Montreal. 


The  Chamberlain  &  Hookham  Meter  Company,  College 
Street,  Toronto,  suffered  a  slight  inconvenience  by  fire  on 
the  evening  of  Friday,  August  17.  The  damage  was  quickly 
repaired,  however,  and  by  the  following  Monday  the  plant 
was  in  full  operation  again. 


Employees  of  D.  P.  &  T.  Co.  Have  Good  Time 

The  employees  of  the  Light  and  Power  Departments  of 
the  Dominion  Power  and  Transmission  Company,  Hamil- 
ton, recently  held  a  picnic  at  Grimsby  under  the  auspices 
of  the  Hamilton  section  of  the  Canadian  Electrical'  Associa- 
tion. The  following  work  order,  No.  41144,  gave  the  neces- 
sary authority  to  prepare  the  "Bill  of  Trouble." 

Dominion  Power  and  Transmission  Co. 

Date,  Friday,  August  10th,  1917.  Work  Order  No.  41144. 

To  Picnic  Committee: 
This  order  authorizes  and  directs  you  to  conduct  Picnic 
on  above  date,  charging  all  labor  and  material  expended  to 
the  above  number  and  to  Recreation  Account. 

At  1.10  p.m.  board  special  H.  G.  &  B.  cars  for  Grimsby 
Beach. 

Bill  of  Trouble:— 

1  100  yards   Gents,  open 

3  50  yards. .  Zigzag  Ladies 

3  Potato  Race  Ladies  and  Gents 

4  Needle  Race  Ladies  and  Gents 

5  Clothes  Pin  Snatching  . .  Toadies  and  Gents 
()  Nail  Driving  Ladies 

7  Rail  Fight  Gents 

S  Peanut  Pushing"  Ladies  and  Cicnts 

9  Shot  Putting  Gents 

10  Ball  Throwing  Ladies 

11  Tug  of  War   5  Gents  per  team 

12  Meter  Reading  Ladies  and  Gents 

13  Broom  Hockey  Ladies,  4  to  team 

14  Base  Ball  Gents 

15  Special  Feature  Who's  the  Goat? 

CHAS.  H.  FRY, 

Chairman  of  Picnic  Committee. 
Examined  and  approved  by  the  following  ofiicers  of  the  day: 

Leo.  V.  Blatz,  Grounds  Committee;  Charlie  Choate. 
Sports  Committee;  Fred  Gardiner,  Transportation;  Geo.  Ken- 
dall, Prize  Committee.  Chaperones: — Mesdames  Choate,  Fry, 
Hutton  and  Kendall. 

Results  of  Events 

1.  100  Yard  Dash,  Men  ..  .W.  Burtch 

J.  Hanley 

3.  50  Yard  Zig  Zag,  Ladies...!.  Kellett 

M.  Cruickshank 
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;!.  Potato  Race  R.  Baker 

A.  Miller 
S.  Wolfenden 
M.  Cruickshank 

4   Needle  Race  H.  Hall  and  Miss  Kellett 

C.  H.  Hutton  and 
Mrs.  Heatley 

.'5.  Clothes  Pin  Race  L.  Deschenes 

Miss  Strongman 
S.  H.  Wolfenden 
Miss  Cruickshank 

6.  Nail  Driving  Mrs.  L.  .W.  Pratt 

Mrs.  Heatley 

r.  Rail  Fight  Geo.  Bentley 

W.  Townsend 

8.  Peanut  Race  J-  Marwick 

Miss  Strongman 
■  J.  Williams 
Mrs.  Heatley 

9.  Shot  Putting  C.  G.  Choate 

Fred  Gardiner 

10.  Ball  Throwing,  Ladies  . .  Miss  E.  Sauer 

Miss  Hunter 

11.  Tug  of  War,  R.  Corrigal,  J.  Wilbur 
Winning  Team   P.  Stanahan,  W.  Morris, 

C.  Main 

12.  Meter  Reading,  Men  . .  .  H.  Hall,  70  Points 

G.  Philips,  68  points 
Mrs.  Hutton,  70  points 
Miss  Strongman,  68  points 

13.  Broom  Hockey  Match 

for  Ladies   Won  by  Mrs.  Fry's  team 

14.  Base  Ball  Match  Won  by  Line  Construction 

^  Team 

A  very  interesting  event  was  the  meter  reading  contest. 
Six  meter  dials  were  mounted  on  a  board  which  was  sealed 
up  until  the  contest  started,  and  over  each  dial  was  the  name 
and  address  of  a  foreigner,  such  as: — Nicholas  Michaelovitch, 
No.  1127  Nevsky  Prospeckt.  Five  points  were  given  for 
each  correct  nVme  and  address,  five  points  for  each  correct 
dial  reading,  twenty  points  for  the  first  to  arrive  at  the  goal, 
about  two  hundred  feet  from  the  meter  board,  with  one  point 
off  for  each  successive  runner. 

The  interesting  fact  developed  that,  among  the  contest- 
ants at  any  rate,  the  ladies  were  more  dependable  than  the 
men  in  getting  correct  names,  addresses  and  readings.  The 
men  were  required  to  put  down  the  readings  in  figures, 
the  ladies  to  mark  the  position  of  the  hands  on  duplicate  dial 
charts. 


New  Home  of  B.  C.  Telephone  Co.,  Limited 
Vancouver 

Another  convincing  proof  of  improving  conditions  in  the 
building  line  in  Vancouver  is  contained  in  the  announcement 
that  the  British  Columbia  Telephone  Company,  Limited,  has 
decided  to  ])roceed  with  the  construction  of  the  new  head 
office  ])uilding  on  Scyfnour  Street,  between  Georgia  and 
Robson,  the  tender  of  the  local  contracting  company  of  Ad- 
kison  &  Dill,  Ltd.,  having  l)cen  accepted  for  continuing  the 
work.  The  building  will  have  a  steel  frame  and  be  eight 
storeys  high,  with  a  basement.  Provision  has  been  made  for 
a  future  ninth  storey. 

The  ground  floor  will  be  occupied  by  the  commercial 
(leiiartment.  The  public  space  will  be  approximately  1,500 
sc(uare  feet,  from  which  there  will  be  access  to  the  elevator, 
stair  hall,  long  distance  booths  and  cashiers'  cages.  The 
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rest  of  the  floor  will  be  taken  up  by  the  sales  and  recording- 
departments,  and  the  manager's  and  superintendent's  offices. 

The  main  staircase  will  be  at  the  front  of  the  building, 
entered  direct  from  the  public  space  or  from  Seymour  Street. 
This  doorway  is  intended  partly  for  a  main  exit  and  for  the 
public  at  busy  hours  and  for  the  company  employees'  en- 
trance. The  main  stairway  leads  to  the  second  floor,  where 
an  additional  elevator  is  placed,  serving  all  upper  floors. 

The  five  upper  floors,  second  to  sixth  inclusive,  will 
house  the  central  exchange  equipment,  in  the  following  man- 
ner: Second  floor,  toll  switchboards  and  locker  rooms;  third 
floor,  first  unit  switchboard;  fourth  floor  and  mezzanine,  rack 
room;  fifth  and  sixth  floors,  second  and  third  units  respect- 
ively. The  seventh  floor  will  be  furnished  as  the  operators' 
rest  room,  cafeteria,  dining  room,  kitchen,  lavatory  and  hos- 
pital. A  special  feature  of  the  rest  room  will  be  a  large  open 
fireplace  and  well  arranged  seats. 

The  general  office  will  be  placed  on  the  eighth  floor,  to- 
gether with  the  board  room,  secretary's  and  private  offices 
for  the  various  departments.  The  general  office  and  public 
space  will  occupy  about  2,250  square  feet. 

The  front  portion  of  the  roof,  which  will  be  reached  by 
stair  and  elevator,  is  intended  for  a  roof  garden  for  the  stafif. 

Ample  heating  and  storage  facilities  will  be  provided  in 
the  basement,  where  will  be  situated  also  the  cable  vaults  and 
engine  room  for  auxiliary  power. 

Concerning  the  face  of  the  building,  the  lower  part  of 
the  Seymour  Street  front  will  be  of  granite,  surmounted  by 
pressed  Roman  bricks  for  fiv«  storeys.  The  top  storey  will 
be  faced  with  terra  cotta,  with  copper  cornice.  The  remain- 
ing elevations  will  be  of  pressed  brick.  The  interior  finish 
ia  the  main  offices  and  public  rooms  will  be  in  keeping  with 
a  building  "of  this  class.  Oak  and  marble  will  prevail,  and, 
wherever  possible,  local  materials  will  have  the  preference. 

The  chief  purpose  of  the  building,  it  must,  be  stated,  is, 
after  all,  for  the  central  exchange,  and  the  plans  show  that 
every  care  has  been  taken  to  ensure  the  most  modern  ideas 
in  telephony,  embodying  all  the  latest  principles  and  quite 
in  harmony  with  the  progressive  policy  of  the  company's 
directors  towards  superior  service  to  the  subscribers. 


Correction  re  Bridge  River  Power 

Vancouver,  B.C.,  August  14,  1917. 
Editor,  Electrical  News: — 

In  my  letter  to  you  of  June  13th  (published  in  Electrical 
News,  July  1,  p.  34)  in  reference  to  Bridge  River  and  Cheaka- 
mus  River  water  powers  recently  submitted  to  the  city  of 
Vancouver,  I  wish  to  make  a  correction  in  the  sixth  para- 
graph, which  should  read  as  follows: — 

"From  the  plans  submitted  there  is  no  evidence  that  the 
Bridge  River  scheme  can  produce  more  than  200,000  h.p.  of 
continuous  energy  from  the  storage  available  and  shown  on 
the  plans  referred  to,  there  being  a  mean  storage  area  by 
following  the  90  ft.  contour  line  of  950  acres,  giving  by  a  150 
ft.  dam  about  60,000  acre  feet,  and  the  government  records 
of  stream  flow  (see  page  169,  Water  Resources  Paper  No. 
14  for  1914)  show  that  this  river  required  in  that  year  1,213,- 
000  acre  feet  storage  to  maintain  the  mean  flow  of  4,116  sec- 
ond feet." 

This  correction  is  self  evident  on  referring  to  the  page 
in  question,  and  it  is  fair  to  state  that  Mr.  Bonnycastle  esti- 
mates that  about  638,000  acre  feet  storage  is  required  to  obtain 
a  development  of  400,000  h.p.,  and  that  with  further  surveys 
he  expects  lo  use  several  lakes  available  for  additional  storage. 

Yours  sincerely, 

H.  K.  Dutcher. 
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Montreal  Aqueduct  Power  Development 

Further  Report  by  Original  Committee  Favors  Completion  of  Scheme  2 
in  Preference  to  Purchase  from  Private  Company 


A  further  report  on  the  Montreal  Aqueduct-Power  De- 
velopment scheme  has  been  made  by  the  board,  consisting 
of  Messrs.  A.  G.  Vautelet,  A.  St.  Laurent  and  J.  B.  McRae— 
the  original  committee — this  time  to  consider  particularly  the 
tender  of  the  Civic  Investment  and  Industrial  C.ompany  for 
the  supply  of  electric  power.  The  Board  was  unable  to  agree, 
the  two  first  mentioned  being  of  the  opinion  that  Scheme 
No.  2,  as  originally  outlined  in  the  Electrical  News,  viz.,  for 
a  maximum  power  development  representing  24,500  h.p.  in 
summer,  13,000  h.p.  in  winter,  and  a  $10,609,000  expenditure, 
would  be  more  advantageous  to  the  city  than  the  purchase 
of  power  from  the  private  company.  Mr.  Mc'Rae  dissented 
from  this  view.    The  report  of  the  Board  is  as  follows: 

Montreal,  August  18th,  1917. 

Gentlemen: — 

According  to  instructions  from  the  Board  of  Commis- 
sioners, our  Board  met  in  consultation  with  Dr.  Herdt  to 
consider  the  tender  of  the  Civic  Investment  &  Industrial 
Company  for  the  supply  of  electric  power  to  the  city,  and  our 
Board  also  considered  the  of¥er  of  the  Cook  Construction 
Company,  either  to  do  any  work  connected  with  the  aqueduct 
project  at  cost  plus  15  per  cent.,  or  to  abandon  their  con- 
tract waiving  their  right  to  anticipated  profits. 

Our  Board  is  unanimous  in  recommending  that  the  con- 
tract with  the  Cook  Construction  Company  be  cancelled  as 
per  the  terms  of  their  letter  of  July  17th,  1917,  and  that  their 
offer  to  do  the  work  at  cost  plus  15  per  cent,  be  rejected. 

Our  Board  in  consultation  with  Dr.  Herdt  calculated 
that,  according  to  the  new  specifications  and  tender  of  the 
Civic  Investment  Company,  the  cost  of  purchased  power  for 
pumping  an  average  of  100  M.I.G.  per  day  would  be  $235,585 
per  year. 

From  a  letter  of  A.  B.  Cook,  dated  July  17th.  1917,  it 
was  ascertained  that  the  said  Cook  Company  were  willing 
to  waive  their  rights  to  anticipated  profits.  The  cost  of  work 
to  be  done  if  hydraulic  development  be  abandoned  was, 
therefore,  diminished  by  $279,575.  On  the  other  hand,  since 
December  31st,  1916,  work  has  been  done  and  undertaken 
for  an  amount  of  $185,225.  The  total  cost  of  buying  current 
was,  therefore,  diminished  by  $94,350,  and  the  interest  there- 
on by  $4,718.  The  total  cost  per  year  for  the  operation  of 
the  pump  house  at  Atwater  Avenue  and  of  the  filtration 
plant  for  an  average  consumption  of  100,000,000  imperial  gal- 
lons was,  therefore,  reduced  from  $656,000  to  $606,991,  and  the 
cost  on  h.p.  basis  from  $62.47  to  $57.81. 

We  would  call  your  attention  to  the  letter  of  the  Civic 
Investment  &  Industrial  Company,  accompanying  their  ten- 
der, and  more  especially  to  clauses  "d"  and  "g." 

Clause  "d"  might  be  interpreted  as  meaning  that  a  mini- 
mum of  8,000  h.p.  must  be  used  at  Atwater  Avenue  and  the 
wording  of  the  l)eginning  of  the  clause  re  minimum  payment 
is  not  clear. 

Clause  "g"  may  be  interpreted  as  meaning  that  to  the 
|)rices  mentioned  in  the  tender  must  be  added  the  taxes: 
Municipal,  Provincial  and  Federal  other  than  existing  muni- 
cipal taxes.  This  should  be  made  clear  and  the  proportion 
of  said  taxes,  if  any,  chargeable  to  the  city  should  be  deter- 
mined in  advance. 

It  remained  for  the  Board  to  decide  whether  it  would 
recommend  to  the  city  to  accept  the  tender  of  the  Civic 


Investment  Company,  or  to  go  ahead  with  the  hydraulic  de- 
velopment as  per  Scheme  No.  II. 

After  discussion  it  was  found  impossible  for  the  members 
of  the  Board  to  agree,  and  it  was,  therefore,  resolved  to  make 
two  dififerent  reports  on  the  final  recommendation  to  be  made 
in  addition  to  the  recommendations  and  findings  of  the  re- 
port of  April  30th,  1917. 

(Signed)  H.  E.  Vautelet,  Chairman. 

A.  St.  Laurent. 

J.  B.  McRae. 


The  Majority  Report 

Gentlemen: — 

Remarks  on  the  tender  of  the  Civic  Investment  &  In- 
dustrial Company. 

The  calculations  of  the  cost  have  been  made  on  existing 
data  for  the  monthly  peak  load  for  periods  of  and  3 
hours.  As  the  specifications  call  for  payment  on  maximum 
monthly  peak  load  for  a  period  of  20  minutes,  the  sum  to  be 
paid  may  be  larger  than  calculated. 

The  indefinite  amount  of  taxes  to  be  paid  in  addition 
to  the  contract  prices  may  also  make  an  appreciable  dif- 
ference. 

We  are  also  of  opinion  that  the  provision  made  for  heat- 
ing the  filtration  plant  is  inadequat'e  and  will  further  increase 
the  cost  of  buying  electric  current. 

As  the  average  monthly  peak  load  calculated  is  1.16  of 
the  average  consumption,  it  follows  that  the  minimum  price 
paid  by  the  city  for  power  actually  used  will  be  1.16  x  26.50 
=  $30.74  per  e.h.p.  and  the  total  cost  per  h.p.  will  be  $57.81. 

It  must  be  remarked,  however,  that  the  annual  amount  of 
$235,585  will  have  to  be  paid  only  when  the  water  consump- 
tion of  the  city  reaches  100,000,000  imperial  gallons  per  day. 
and  that  until  that  time  the  power  bills  will  be  smaller,  but 
after  that  time  will  gradually  increase  w-ith  the  increased 
consumption  of  water. 

The  abandonment  of  the  hydraulic  development  will 
necessitate  a  capital  expenditure  of  $1,500,000,  the  greater 
part  of  which  need  not  be  immediately  made. 

It  will  also  necessitate  the  immediate  expenditure  of 
$373,000  for  the  construction  of  the  electric  pump  house. 

Remarks  on  Scheme  No.  II. 

If  it  is  decided  to  go  on  with  the  hydraulic  development 
as  per  Scheme  No.  II.,  it  will  not  be  necessary  to  prosecute 
the  word  immediately  and  it  will  be  better  to  wait  until  the 
cost  of  labor  and  material  has  become  normal  again. 

In  the  meantime,  the  city  can  continue  to  pump  the 
water  by  steam. 

It  is,  however,  necessary  to  insure  the  supply  of  water 
in  case  of  an  accident  to  the  conduit.  This  has  l)een  pro- 
vided for  to  a  certain  extent  by  the  emergency  supply  from 
the  Lachine  Canal,  but  that  supply  can  only  he  resorted  to 
for  a  short  period. 

To  insure  it  more  completely,  it  will  be  necessary  to  lie 
able  to  draw  the  water  from  the  aqueduct  canal  and,  therefore, 
to  build  a  dam  at  the  site  of  the  old  power  house,  so  that 
the  canal  may  be  filled  up  in  case  of  need. 

We  think  the  best  way  to  do  this  would  be  to  put  in 
the  foundations  of  the  power  house  at  a  cost  of  $400,000,  and 
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to  proceed  with  the  rest  of  the  work  as  circumstances  will 
allow. 

The  cost  on  h.p.  basis  as  mentioned  in  our  previous 
report  will  be  $56.90  when  the  average  consumption  of  water 
is  100,000,000  imperial  gallons  per  day,  but  until  guch  time 
it  will  not  be  necessary  to  have  all  the  works  completed  and 
the  annual   expenditure  will  be  less. 

It  must  be  remarked,  however,  that  when  that  average 
consumption  becomes  larger  than  100,000,000  imperial  gal- 
lons per  day,  the  cost  on  h.p.  basis  will  diminish  to  $50.35,  as 
mentioned  in  our  previous  report,  and  that  the  city  will  have 
an  additional  power  of  11,500  h.p.  at  a  cost  of  $5.06  per  h.p., 
or  $6.75  per  e.h.p.  during  seven  summer  months. 

From  the  previous  remarks  we  conclude: 

(1)  The  cost  on  h.p.  basis  for  the  buying  of  current 
($57.81)  is  larger  than  in  the  case  of  Scheme  II.  ($56.90). 

(2)  When  the  consumption  of  the  water  by  the  city  is 
larger  than  100,000,000  imperial  gallons  per  day  (probably 
in  10  years'),  the  cost  on  h.p.  basis  for  buying  current  will 
remain  the  same  ($37.81),  whereas  in  the  case  of  Scheme  No. 
II.  it  will  diminish  ($50.35). 


(3)  During  seven  months  of  summer  Scheme  No.  II. 
will  give  the  city  11,500  additional  h.p.  at  a  cost  per  e.h.p. 
of  $6.74  per  annum,  whereas  it  would  have  to  pay  $15.40 
for  that  same  power  to  the  contractor. 

(4)  In  the  case  of  purchased  power,  the  boulevard  scheme 
as  proposed  has  to  be  abandoned.  Though  we  cannot  attach 
a  tangiljle  value  to  the  boulevards,  they  certainly  will  be  a 
benefit  to  the  city. 

(5)  The  immediate  capital  expenditure  necessary  in 
both  cases  will  be  about  the  same. 

We  Therefore  Recommend: 

That  the  city  proceed  with  the  hydraulic  development 
of  the  Aqueduct  as  per  Scheme  No.  II.; 

That  the  foundation  of  the  power  house  be  built  as  early 
as  possible  to  insure  the  water  supply  of  the  city; 

That  the  balance  of  the  work  be  proceeded  with  as  cir- 
cumstances will  allow. 

(Signed)  H.  E.  Vautelet, 
A.  St.  Laurent. 


Electric  Steel  Furnaces  in  England 


From  time  to  time  we  have  printed  items  and  articles 
of  a  more  or  less  historical  nature  on  various  types  of  elec- 
tric steel  furnaces.  Comparatively  little  has  been  'published 
on  their  operation  because  the  steel  furnace  is  to  all  intents 
and  purposes  merely  in  its  infancy  and,  as  such,  is  almost 
certain  of  tremendous  improvement  and  development  dur- 
ing the  next  ten  or  twenty  years.  England,  probably  more 
than  any  other  country  in  the  world,  has  developed  her  elec- 
tric steel  industry  during  the  last  three  j^ears  and  has  tried 
out  practically  every  type  of  furnace.  One  of  these  about 
which  comparatively  little  has  lieen  written  is  the  Greaves- 
Etchells  type,  the  construction  of  which  is  illustrated  here- 
with. This  illustration  and  the  description  which  accom- 
panies it  is  taken  from  a  recent  issue  of  the  Electrical'  Re- 
view, froni  an  article  by  Mr.  E.  Kilburn  Scott,  Assoc.  Inst. 
E.E.,  M.I.E.E.    The  following  is  from  Mr.  Scott's  paper: — 

Since  the  war,  one  of  the  most  striking  developments -of 
the  steel  industry  of  Great  Britain  has  been  the  rapid  in- 
crease in  numl^er  of  electric  steel  furnaces;  so  successful 
have  they  been  that  the  prejudice  against  this  type  of  fur- 
nace is  rapidly  disappearing  and  the  change  will  probably 
rank  as  the  most  radical  one  since  the  time  of  Bessemer. 

For  the  manufacture  of  high  quality  steel  castings  the 
electric  furnace  is  ideal.  The  superiority  of  electric  steel  cast- 
ings over  those  made  by  any  other  process  has  been  con- 
clusively proved  by  the  extremely  severe  conditions  to  which 
these  castings  have  been  subjected  under  specialized  war  con- 
ditions. The  castings  produced'can  be  finished  of¥  dead  mild, 
and  a  1-inch  square  bar  can  be  bent  double  at  cast,  no 
expensive  annealing  operations  lieing  necessary.  The  car- 
bon contents  usually  vary  lietween  .2  per  cent,  and  .25  per 
cent.,  while  the  sulphur  and  phosphorus  are  each  reduced 
Ijelow  .015  per  cent.,  and  manganese  and  silicon  are  adjusted 
to  suit  the  work. 

The  tensile  properties  of  ordinary  electric  cast  steel  are: 

Maximum  tensile  strength    35  tons  per  sq.  in. 

Yield  point   25  tons  ])er  sq.  in. 

Reduction  of  area,  50  per  cent.    Elongation,  30  per  cent. 
The  maximum  tensile  stress  can  bo  readily  increased  to 
even  100  tons  per  sq.  in.  by  the  introduction  of  special  ele- 
ments, such  as  nickel,  chr<^niium,  and  vanadium. 


Many  works  that  sell  their  steel  swarf  and  scrap,  cast- 
iron  borings,  etc.,  at  very  nominal  prices,  and  ptirchase  all 
their  steel  castings,  could  very  profitably  install  an  electric 
furnace  and  make  their  own  castings  from  the  scrap.  The 
charge  can  be  made  up  entirely  of  scrap  and  turnings;  no 
expensive  raw  materials  are  necessary.  The  melting  loss  is 
almost  negligible,  while  in  other  processes  it  is  from  7  per 
cent,  to  15  per  cent. 

Steel  from  the  electric  furnace  is  finished  of¥  under  a  re- 
ducing atmosphere  of  carbonic  oxide  and  a  slag  out  of  which 
the  metallic  oxides  have  been  reduced,  and  is  singularly  free 
from  blowholes  when  properly  cast.  This  is  due  to  the 
elimination  of  the  gases  that  molten  stefel  usually  holds  in 
solution,  and  the  ease  with  which  the  steel  can  be  poured 
into  small  and  intricate  moulds,  flowing  smoothly  like  milk, 
and  setting  perfectly  quietly,  is  largely  due  to  its  purity. 

For  small,  light  castings,  furnaces  of  not  more  than 
30  cwt.  are  recommended;  steel  of  such  low  carbon  content 
has  a  high  melting  point,  and  must  be  cast  at  a  very  high 
temperature,  and  though  the  temperature  is  easily  obtainable 
in  the  furnace,  difficulties  occur  in  handling  large  quantities 
of  such  hot  metal  in  ladles  if  a  large  number  of  castings 
are  to  be  made.  For  small,  mild  steel  castings — many  of 
which  have  proved  a  better  substitute  for  malleable  iron  cast- 
ings— smaller  furnaces  are  recommended,  and  several  firms 
have  installed  furnaces  of  10  cwt.  capacity  to  melt  steel  for 
small  engine  parts  of  motor  cycles  and  motor  cars  instead 
of  using  stampings. 

Where  large  quantities  of  good  quality  steel  are  required 
"The  Hot  Metal  Process,"  as  it  is  called,  combines  cheapness 
and  quality.  It  has  been  adopted  extensively  in  the  United 
States.  The  metal  is  first  heated  in  a  liasic  lined,  tilting,  open- 
hearth  furnace  of  large  capacity,  and  it  then  run  into  a  num- 
ber of  electric  furnaces  for  final  refining  and  addition  of 
alloys.  The  ]Jrocess  is  continuous,  and  as  the  energy  for  the 
first  melting  of  the  steel  is  obtained  direct  from  fuel,  the 
amount  of  electrical  energy  is  only  that  required  to  main- 
tain the  temperature  during  refilling  and  the  assimilating  of 
the  alloys.    Steel  so  produced  commands  high  prices. 

Electric  furnaces  are  used  for  the  melting  of  ferro  alloys 
for  open-hcarth  and  Bessemer  [jlants,  as  it  is  found  nuicli 
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more  economical  to  make  alloy  additions  in  the  molten  form. 
The  electric  furnace  is  ideal  for  this. 

Types  of  Furnaces 

As  the  earlier  furnaces  were  for  small  outputs,  single- 
phase  alternating  current  was  used,  and  to  obtain  a  balance 
on  a  polyphase  supply  several  furnaces  had  to  be  worked 
together. 

Polyphase  furnaces  are  better  than  single-phase  furnaces, 
because  for  a  given  output  of  steel  one  such  furnace  is  cheap- 
er, takes  up  less  room,  and  requires  less  attention  than  sev- 
eral single-phase  furnaces.  With  single  phase,  if  one  arc 
fails  the  circuit  is  broken,  and  the  load  falls  to  zero.  This 
is  liable  to  happen  during  the  melting-down  period,  when 
the  pieces  of  scrap  metal  change  position  under  the  elec- 
trodes. 

Some  arc  furnaces  have  all  the  electrodes  above  the  bath 
of  metal,  one  of  this  class  being  the  Heroult.  As  arranged 
for  three-phase  supply  it  has  three  vertical  electrodes 
through  the  roof,  and  the  arcs  are  between  each  electrode 
and  the  bath,  so  that  the  molten  metal  forms  part  of  the 
electrical  circuit.  Two  furnaces,  namely  the  Girod  and  the 
Snyder,  employ  water-cooled  steel  studs,  which  pass  right 
through  the  bottom  or  hearth.  As  the  ends  of  the  studs 
project  into  the  metal  of  the  charge  they  burn  away,  and 
have  to  be  renewed  at  intervals.  This  form  is  also  not  good 
practice,  because  of  the  danger  of  the  metal  finding  its  way 
through  the  hearth,  and  the  liability  of  trouble  with  water 
connections.  It  will  be  noted  that  in  all  the  above-named 
furnaces  the  refractory  material  of  the  hearth  does  not  re- 
quire to  carry  current.  The  material  may  be,  therefore,  either 
acid  (silica)  or  basic  (magnesite). 

The  Greaves-Etchells  Furnace 

Another  furnace  which  has  met  with  considerable  suc- 
cess is  that  of  Greaves-F.tchells,  more  than  30  having  been 
installed  or  put  under  construction  since  January,  191G.  This 
is  an  all-British  production.  l)oth  in  inception  and  manu- 
facture. It  is  designed  to  operate  on  a  three  (or  two)  phase 
supply,  arid  has  two  of  the  phases  connected  to  electrodes 
above  the  bath,  the  third  phase  Ijeing  connected  to  a  copper 
plate  below  the  electrically  conductive  hearth  of  magnesite. 

The  roof  is  made  of  silica  bricks,  as  these  are  fairly  good 
insulators.  They  are  set  in  a  steel  framing  which  rests  on 
the  silica  brick  walls  projecting  above  the  steel  body  of  the 
furnace.  The  roof  is  domed  and  brought  as  low  as  pos- 
sible, so  as  to  reduce  the  wasting  away  of  the  electrodes  by 
the  action  of  the  gases.  A  roof  will  last  about  100  heats,  and 
a  duplicate  one  is  provided  with  each  furnace,  so  that  the 
steel  melting  can  be  carried  on,  except  for  the  short  time 
taken  to  change  the  roof. 

In  order  to  obtain  an  even  temperature  through  the  bath 
of  molten  metal  in  the  electric  furnace,  it  was  realized  that 
heat  must  be  applied  below,  as  well  as  above,  the  bath,  and 
in  order  to  efifect  this  the  hearth  of  the  furnace  is  specially 
constructed. 

Above  13  per  cent,  of  the  total  energy  of  the  Greaves- 
Etchells  furnace  is  used  in  the  hearth,  and  the  "bottom  heat- 
ing" which  results  is  found  to  be  of  great  advantage  in  melt- 
ing down  alloys.  The  heavier  alloys — chrome,  tungsten, 
vanadium,  and  nickel — sink  to  the  bottom  of  the  bath,  and 
if  there  is  no  bottom  heating  are  apt  to  remain  for  a  con- 
siderable time  in  a  semi-fluid  state. 

The  hearth  lining  is  never  less  than  30  inches  thick,  and 
is  constructed  mainly  of  dolomite  and  magnesite,  in  such  a 
manner  that  the  electrical  resistance  is  high  at  the  inside  of 
the  bath  in  proximity  to  the  charge,  and  decreases  rapidly 
to  a  negligible  quantity  at  the  outside.  The  current  flowing 
through  the  hearth  generates  a  considerai)le  amount  of  heat 
immediately  below  the  liquid  in  the  most  efficient  manner 


possible,  while  the  electric  arcs  arranged  over  the  bath  main 
tain  the  slag  and  surface  at  the  desired  temjjerature. 

The  effect  of  this  bottom  heating  is  to  cause  convection 
currents  in  the  molten  metal,  which  ensure  a  constant  cir- 
culation, and  a  uniform  product.  The  outside  of  the  furnace 
Ijottom  remains  cold,  little  or  no  heat  being  lost  in  this 
direction. 

This  system  of  connection  at  first  sight  would  appear 
to  cause  an  out-of-balance  load  on  the  primary  supply,  but 
the  system  of  transformer  ratios  is  arranged  to  give  a  i)er- 
fect  balance  when  the  upper  electrodes  are  in  equal  adjust- 
ment. 

Half-ton  Charge  in  Two  Hours 

The  Greaves-Etchells  system  of  transformer  connections 
is  such  that  the  short-circuit  current  of  one  electrode  must 
traverse  two  transformers  in  series  and  in  different  phase, 
which  automatically  lowers  the  power  factor  momentarily, 
and  has  a  very  strong  buf?er  effect;  the  fact  that  there  is 
always  a  permanent  resistance  in  the  path  of  the  current 
through  the  hearth  also  limits  very  considerably  the  effects 
of  short  circuits.  The  combination  of  these  factors  provides 
the  most  effective  means  yet  devised  for  protecting  the  sup- 
ply system  from  shock,  while  allowing  a  high  power  factor 
to  be  obtained  on  normal  load. 

For   the   manufacture   of   high-speed   steels   or  special 


Section  through  six-ton  Greaves-Etchells  furnace  showing  circulation  of  metal. 

alloy  steels,  a  ^-ton  or  lJ/2-ton  furnace  is  usually  adopted, 
and  the  former  can  finish  a  charge  from  cold  material  and 
alloys  in  two  to  two  and  a  half  hours,  with  an  energy  con- 
sumption of  400  units. 

To  make  up  a  charge  from  scrap,  it  is  usual  to  place 
steel  turnings  and  millings  on  the  hearth,  then  pieces  of  bar 
and  rail  ends,  tube  ends,  and  finally  large  pieces  of  steel. 
The  interstices  between  the  large  pieces  are  filled  with  turn- 
ings, etc.,  and  some  iron  ore  may  be  added.  The  amount' 
of  iron  ore  depends  on  the  amount  of  iron  oxide  present  in 
the  form  of  rust  on  the  scrap. 

As  the  charge  is  melted,  a  slag  of  lime  and  fluorspar  is 
made  in  order  to  eliminate  the  phosphorus  as  phosphate  of 
lime.  After  this  phosphate  slag  has  been  skimmed  off,  a  new 
slab  is  made  of  best  Buxton  lime,  fluorspar,  and  white  sand 
in  the  proportions  of  30,  10,  and  5.  When  this  has  fluxed,  a 
small  quantity  of  finely  powdered  anthracite  coal  is  spread 
on  the  slag,  and  this  is  continued  until  the  slag  is  deoxidised. 

The  steel  is  thus  finished  off  under  an  atmosphere  of 
carbonic  oxide  and  a  slag  out  of  which  the  metallic  oxides 
have  been  reduced.  When  entirely  deoxidized  a  sample 
of  slag  falls  to  a  fine  white  powder  as  it  cools.  Deoxidisation 
of  the  slag  results  in  deoxidisation  of  the  steel,  through  the 
constant  reduction  of  silicon  from  tiie  slag,  and  it  may  be 
hastened  by  addition  of  small  quantities  of  ferro-silicon. 
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History  and  Progress  of  Electro-Culture 

Earliest  Experiments  in  Eighteenth  Century— England  Chiefly  Instrumental  in  Getting 
Results— Description  of  Latest  Types  of  Apparatus 


The  early  experiments  go  back  to  the  eighteenth  cen- 
tury. One  of  the  original  workers  was  a  Scotsman,  who  sub- 
jected myrtles  to  a  discharge  from,  a  frictional  machine, 
and  was  led  to  the  conclusion  that  it  acted  as  a  stimulus 
to  growth.  More  elaborate  experiments  are  to  be  credited 
to  the  Abbe  Nollet.  There  was  also  the  experiments  of  the 
Abbe  Berthelon,  who  dabbled  with  the  question  in  1783. 
At  a  later  date  experiments  were  put  in  hand  in  France  by 
Professor  Berthelot  at  the  station  for  Agricultural  Chem- 
istry established  at  Meudon.  The  effect  of  silent  discharge 
was  then  tried,  and  the  theory  was  put  forward  that  the  clue 
to  the  advantage  of  employing  an  electric  discharge  was  the 
influence  of  atmospheric  nitrogen  on  the  plant  metabolism. 
There  are  many  records  of  work  which  has  been  carried 
out  in  this  country  and  on  the  Continent,  but  the  modern 
development  of  the  subject  dates  from  the  practical  experi- 
ments which  the  late  Professor  Lemstrom,  the  Swedish 
scientist,  commenced  in  the  year  1885.  Whilst  travelling  in 
the  Arctic  Circle,  Professor  Lemstrom  was  impressed  by  the 
remarkable  development  of  vegetation  in  Polar  as  compared 
with  more  southern  regions,  and  he  was  led  to  attribute  this 
to  the  large  amount  of  electricity  present  in  tne  air  at  that 
part  of  the  earth,  an  impression  which  was  strengthened  by 
the  fact  that  experimental  reproductions  of  the  Aurora  Bore- 
alis  in  his  own  greenhouse  appeared  to  have  an  extraordinary 
influence  on  plant  growth.  The  experiments  on  a  larger 
scale  which  Professor  Lemstrom  subsequently  carried  out 
in  Finland,  in  Burgundy,  in  Germany,  and  at  Durham  Uni- 
versity gave  positive  demonstration  that  the  application  of 
electric  discharge  had  a  marked  effect  on  the  yield  of  vari- 
ous crops.  All  the  common  ve.getables  .and  cereals,  as  well 
as  strawberries  and  raspberries,  were  the  subject  of  experi- 
ment. Professor  Lemstrom's  method  was  to  erect  a  wire 
network  consisting  of  fine  iron  wires  spaced  at  intervals 
of  4  ft.  at  a  height  of  16  inches  above  the  ground,  the  height 
being  increased  as  the  crops  grew.  The  wires  were  provided 
with  points  something  like  those  on  barbed  wire,  and  the 
network  was  charged  by  an  influence  machine  of  Professor 
Lemstrom's  own  design. 

At  the  meeting  of  the  British  Association  in  1898  Mr. 
E.  H.  Cook  described  some  experiments  he  had  conducted 
with  the  discharge  from  the  negative  pole  of  a  Wimshurst 
machine.  These  tests  aimed  at  the  direct  utilization  of  at- 
mospheric electricity.  Experiments  were  also  made  by  Baron 
Adelsvard  in  Sweden  in  1902  and  1903,  and  at  Breslau  in 
1902.  Dr.  H.  G.  Dorser  has  made  tests  in  America,  employ- 
ing a  Tesla  alternating  discharge  with  apparently  good  effect. 
Demonstration  was  then  given  that  the  electricity  must  be 
applied  to  the  aerial  portion  of  the  plant  and  not  to  the  soil. 
There  are  also  data  available  on  the  negative  side,  Grandeau 
having  demonstrated  that  plants  protected  from  atmospheric 
electricity  had  their  development  greatly  retarded. 

Many  Experiments  with  Different  Apparatus 

Lemstrom  was  certainly  the  pioneer  of  the  modern  school, 
and  his  type  of  apparatus  was  used  by  early  experimenters 
in  Great  Britain  and  elsewhere,  but  doubts  have  been  ex- 
])ressed  by  some  of  the  workers  in  this  fiela,  notably  by 
Mr.  J.  v..  Newman,  who  carried  out  some  experiments 
on  the  I^enistrom  ])lan  at  some  nursery  gardens  at 
Bitton,  Bristol,  in  190.'},  whether    the   apparatus   as  origin- 


ally designed  did  in  every  case  succeed  in  ionising  the  ai' 
to  an  effective  extent.  It  is  suggested,  indeed,  that  leakage 
over  the  insulation  on  damp  days  would,  in  some  of  the 
larger  scale  trials,  have  absorbed  the  small  amount  of  cur- 
rent generated.  Mr.  Newman  did  'succeed  in  Bristol  in  ob- 
taining results  which  suggested  that  the  application  of  elec- 
tricity was  one  which  should  be  further  investigated,  but 
he  reached  the  conclusion  that  the  influence  machine  was 
quite  unsuitable  for  the  work.  It  was  obvious,  too,  that  the 
close  network  of  wires  near  the  ground  would  interfere  with 
essential  farming  operations.  A  well-known  engineer  who 
was  attracted  by  the  problem  was  the  late  Mr.  B.  H.  Thwaite, 
and  he,  it  will  be  recalled,  carried  out  some  experiments, 
chiefly  by  means  of  the  electric  light.  Professor  J.  H.  Priest- 
ley has  done  a  great  deal  of  work  in  this  field,  and  in  a  paper 
published  in  1905  described  some  of  the  important  results 
reached.  Mr.  Ingvar  Jorgensen,  who  is  now  working  in  con- 
junction with  Professor  V.  H.  Blackman  at  the  Imperial 
College,  carried  out  experiments  at  the  Danish  Government 
Agricultural  Experimental  Station  at  Copenhagen,  and  subse- 
quently worked  with  Professor  Priestley,  who  at  that  time 
held  an  appointment  at  University  College,  Bristol,  and  was 
afterwards  transferred  to  Leeds  University. 

Real  progress,  however,  may  be  said  to  date  from  the 
alliance  between  Mr.  J.  E.  Newman  and  Sir  Oliver  Lodge. 
Realizing  that  the  influence  machine  was  unsuitable  for  the 
purpose,  Mr.  Newman  had  recourse  to  Sir  Oliver's  method  of 
generating  high-tension  electricity,  and  it  is  the  Lodge-New- 
man system  which  has  been  employed'  in  most  of  the  recent 
experimental  work  down  to  the  present  time.  The  latest 
type  of  apparatus  is  illustrated  in  Fig.  1.  Under  this  system 
alternating  high-tension  current  is  generated  by  an  induc- 
tion coil,  one  terminal  of  the  secondary  being  connected  to 
earth,  and  the  other  to  the  discharge  network  through  a 
series  of  Lodge  rectifiers.  The  apparatus  which  is  now  in 
use  has  only  been  evolved  through  a  long  process  of  trial 
and  error.  The  original  set  made  use  of  an  ordinary  X-ray 
coil  with  hip:h-tension  mercury  vapour  rectifiers,  but  both 
the  coil  and  the  rectifiers  failed  under  service  conditions. 
The  Lodge  valve,  which  is  used  in  the  apparatus  at  present 
supplied  for  agricultural  purposes,  has  been  ifiodified  in  de- 
tails from  time  to  time,  but  it  remains  essentially  the  same 
in  principle  as  when  it  was  first  introduced,  and  the  latest 
form  may  be  regarded  as  reliable. 

In  the  latest  type  of  apparatus  for  agricultural  works 
two  sets  of  valves  are  arranged  in  parallel,  the  current  being 
distributed  to  them  by  a  rectifier  driven  off  the  shaft  of  the 
mercury  gas  break.  The  coil  is  water  cooled,  and  the  use 
of  perishable  material  is  avoided,  to  eliminate  as  far  as  pos- 
sible the  risk  of  breakdown,  and  with  the  fact  in  mind  that 
if  electro-culture  is  to  become  common  practice  the  installa- 
tion will  frequently  have  to  be  handled  by  those  unskilled  in 
the  use  of  electrical  apparatus.  The  ammeter  with  the  prim- 
ary current  which  is  usually  supplied  generally  shows  that 
3-3  amperes  are  used  in  the  primary  of  the  coil,  with  the 
sparking  distance  at  the  field  spark  gap,  indicating  the  poten- 
tial difference  between  the  wire  network  and  earth,  between 
>^  in.  and  ■)4  in.  A  set  of  valves  will  pass  enough  current 
to  charge  a  network  of  from  25  to  30  acres.  It  may  be  pointed 
out  that  the  same  type  of  apparatus  has  given  satisfactory 
service  in   fume  deposition  work,  where  the  conditions  of 
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operation  are  far  more  severe  than  in  agricultural  operation. 
In  recent  agricultural  installations  the  supply  current  is  100- 
250  volts  direct-current,  and  the  working  pressure  130,000. 
Continuous  current  has  been  adopted  for  this  work  because 
it  resembles  the  normal  atmospheric  electrification,  and  be- 
cause experience  suggests  that  positive  electricity  produces 
better  results  than  negative.  There  is  some  evidence,  how- 
ever, that  leguminous  plants  prefer  the  lattei. 

Method  of  Application 

A  general  method  of  applying  the  discharge  to  the  area 
planted  is  as  follows :— Over  the  area  to  be  electrified  is 
erected  a  wire  network  consisting  of  thin  galvanized  steel 
wire,  run,  preferably,  at  an  average  height  of  15  feet  above 
ground,  in  order  not  to  interfere  with  harvesting  operations. 
The  wires,  spaced  ten  yards  apart,  are  carried  on  span  wires 
between  stout  telegraph  wires  on  insulators  mounted  on  posts 
planted  about  70  yards  apart  in  parallel  rows  about  100  yards 
apart.  The  wires  are  carried  by  specially  designed  insu- 
lators, to  withstand  the  high  potentials  employed.  Those 
over  the  field  are  not  attached  to  the  main  insulators  at  all, 
except  through  ebonite  rods  or  looped  porcelain  insulators. 

Coming  to  the  consideration  of  the  practical  work  done 
on  the  subject  during  recent  years,  the  two  sets  of  experi- 


Fig.  1— Latest  type  Lodge-Newman  apparatus. 

ments  which  attract  attention  are  those  carried  out  by  Mr.  J. 
E.  Newman  at  Salford  Priors,  Evesham,  between  1906  and 
1911,  and  the  work  of  Miss  E.  C.  Dudgeon  at  Lincluden,  Dum- 
fries. In  the  Evesham  experiments  about  19^  acres  were 
covered  with  the  wire  network.  The  results  attained  over 
the  series  of  years  appear  to  be  quite  conclusive  as  to  the 
beneficial  effect  of  the  electrical  discharge  on  crop  growth. 
It  is  true  that  in  1911,  a  year  of  drought  and  prolonged  sun- 
shine—conditions altogether  against  the  use  of  electricity— 
the  results  were  negative.  In  1906  the  increased  yield  from 
wheat  in  the  electrified  area  was  between  29  and  39  per  cent., 
and  from  barley  5  per  cent.  In  1907  the  gain  in  the  wheat 
crop  was  29  per  cent.,  or  9.4  bushels  per  acre;  in  1908,  when 
wheat  was  again  planted,  24.3  per  cent.,  or  5  bushels  per 
acre,  over  a  similar  crop  grown  adjacent  to  the  electrified 
area,  were  secured.  These  results  were  repeated  in  other 
years  with  the  exception  of  1911.  With  fruit  and  vegetables 
the  results  were  a  little  variable.  Mr.  Newman  had  obtained 
in  his  Bristol  experiments  gains  of  17  per  cent,  in  cucum- 
bers, 36  per  cent,  in  strawberries— five  year  old  plants— and 
even  better  returns  with  younger  plants.     Celery,  on  the 


other  hand,  only  gave  a  3  per  cent,  increase,  and  tomatoes 
no  gain  from  the  application  of  electricity,  while  broad 
Ijeans  were  reduced  in  yield  15  per  cent.,  but  were  ready  for 
picking  earlier.  At  Evesham  the  improved  yield  of  man- 
golds was  estimated  at  25  per  cent.  The  Bristol  results  with 
strawberries  were  repeated,  and  raspberries  showed  a  marked 
improvement  in  growth  in  the  new  wood.  Here,  too,  there 
was  a  gain  in  the  yield  of  tomatoes.  Mr.  Newman,  who  is 
now  on  special  leave  from  the  army,  which  he  joined  at  the 
outbreak  of  war,  has  begun  experiments  with  electrified  crops 
on  his  own  farm.  The  electrified  area  for  the  present  season 
is  only  two  acres,  owing  to  the  fact  that  Mr.  Newman  only 
commenced  the  work  about  three  months  ago.  One  acre 
of  wheat  and  one  of  mangolds  is  being  grown  against  sim- 
ilar crops  in  special  adjoining  control  areas.  The  generat- 
ing plant  is  a  4  horse-power  Lister  internal  combustion  en- 
gine using  petrol  as  fuel,  but  it  is  also  employed  to  provide 
power  for  the  ordinary  farm  work.  The  engine  drives  a 
1-kilowatt  dynamo,  and  the  ordinary  Lodge  apparatus  is 
employed.  The  plant  at  Pershore  was  set  in  operation  this 
year  on  May  20th,  and  as  all  the  accumulated  experience 
suggested  that  intermittent  application  yielded  the  best  re- 
sults, the  discharge  has  been  applied  on  that  system.  In 
the  middle  of  June,  there  was,  even  at  that  early  period,  a 
slight  but  perceptiljle  difference  in  the  crops  grown  under 
the  influence  of  the  discharge.  Further  data  as  to  the  actual 
results  will  be  available  at  a  later  date. 

An  interesting  fact,  which  has  lieen  noted  by  earlier  ob- 
servers, and  to  which  reference  may  here  be  made,  as  it  has 
been  confirmed  by  Mr.  Newman's  work,  is  that  many  atmos- 
pheric impurities  will  move  under  the  influence  of  the  poten- 
tial gradient  under  the  wires,  and  in  industrial  districts  will 
lead  to  the  precipitation  of  many  harmful  substances  on  the 
plants.  It  has  been  noted  that  in  greenhouses  near  large 
towns  the  discharge  results  in  a  serious  deposition  of  dust 
on  the  glass,  enough  sensibly  to  interfere  with  the  amount 
of  light,  and  to  make  the  prospect  of  successful  application 
.  in  greenhouses  quite  doubtful. 

Results  at  Lincluden 

Miss  Dudgeon's  experiments,  carried  out  partly  in  con- 
junction with  the  Board  of  Agriculture,  are  of  considerable 
interest.  Beginning  in  the  year  1910  with  an  experimental 
area  of  about  a  quarter  of  an  acre  she  has  continued  the 
work  down  to  the  present  time.  In  1911,  in  conjunction  with 
a  local  farmer.  Miss  Dudgeon  was  able  to  obtain  comparative 
results  from  an  area  of  seven  acres,  half  of  which  was  elec- 
trified and  the  other  half  used  as  a  control.  The  crop  was 
potatoes,  and  the  extra  weight  per  acre  from  the  electrified 
plot  was  1  ton  9  cwt.  2  quarters  20  lb.  In  1915  and  last  year 
oats  were  chosen  as  the  experimental  crop  at  Lincluden,  a 
large  field  which  had  given  uniform  crops  in  the  past  being 
selected.  Apparatus  of  the  Lodge-Newman  type — the  pre- 
sent installation  is  illustrated  in  Fig.  2 — has  been  in  use 
throughout  at  Lincluden.  Last  year,  with  the  object  of  con- 
fining the  discharge  to  the  special  area  to  be  electrified,  the 
height  of  the  wires  was  reduced.  They  were  placed  at  a 
height  of  7  ft.  and  4^  yards  apart,  and  owing  to  fhese 
changes  the  intensity  of  the  charge  received  by  the  crop  was 
much  increased,  notwithstanding  the  employment  of  a  lower 
voltage.  Professor  V.  H.  Blackman  and  I.  Jorgensen,  in  their 
report  on  the  results,  state  that  the  electrified  areas,  com- 
pared with  the  control  areas,  gave  an  increased  yield  of  30 
Inishels  of  grain— 14  bushels  of  first  quality  and  6  bushels 
of  second  quality —  and  2,395  pounds  of  straw.  Calculating 
the  percentage  increase  over  the  two  control  areas  the  fol- 
lowing result  is  reached: — Increase  in  grain  49  per  cent.;  in- 
crease in  straw  88  per  cent.  After  making  allowance  for  the 
large  experimental  error  inherent  in  agricultural  experiments 
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where  the  nuiiil)cr  of  plots  is  small,  it  is  clear  that  these 
results  taken  in  conunction  with  those  of  1915  demonstrate 
that  under  the  conditions  of  the  experiments  oats  respond 
very  markedly  by  an  increased  yield  both  in  grain  and  straw 
to  tile  action  of  the  overhead  electric  discharge.  A  nSw  and 
important  aspect  of  the  problem  has  been  disclosed  by  the 
discovery  through  recent  experiments  that  the  application 
of  the  discharge  one  year  may  increase  the  size  of  the  crop 
the  next  year,  i.e.,  there  may  be  a  marked  after  efTect.  If 
in  addition  to  an  imiiiediate  increase  of  the  treated  crop  the 
electric  discharge  may  also  benefit  a  succeeding  crop,  it  is 
obvious  that  the  agricultural  value  of  the  application  of  the 
discharge  becomes  very  much  enhanced.  The  apparatus 
which  has  been  used  to  produce  the  necessary  high-tension 
current  is,  however,  regarded  by  these  authorities  as  com- 
paratively inefficient,  and  not  such  as  would  be  used  for 
work  on  a  large  scale. 

Mr.  William  Lowe,  who  has  been  carrying  out  experi- 
ments at  Balmakewan,  Kincardineshire,  after  obtaining  some 
fairly  •  satisfactory  results  in  earlier  years,  only  obtained  in- 
decisive results  in  1916.  The  opinion  of  this  worker,  who 
had  attempted  to  apply  the  electric  discharge  method  to 
ordinary  farm  practice,  is  that  the  electric  radiation  only 
acts  as  a  stimulus  when  the  plant  is  in  active  growth. 

Tried  Out  in  Germany 

Of  the  recent  experiments  abroad,  those  in  Germany 
may  be  mentioned.  They  illustrate  the  readiness  of  our 
great  trade  rivals  to  test  any  new  invention  or  method  of 
working.  Almost  before  the  Agricultural  Electric  Discharge 
Company  reached  the  stage  of  having  applied  the  Lodge 
method  of  producing  high-tension  current  tension  to  farm 
work.  Professor  Breslauer,  who  had  been  engaged  in  electric- 
al engineering  in  England,  realized  the  significance  of  the 


Fig.  2— Apparatus  at  Lincluden. 


movement,  visited  the  Evesham  installation,  became  the 
German  agent  of  the  company,  and  in  a  very  short  time  ob- 
tained orders  for  more  sets.  Six  sets  were  delivered,  and 
Mr.  Newman,  who  visited  Germany  in  connection  with  this 
work,  is  able  to  give  some  information  as  to  the  work  done. 
One  set  was  installed  at  Herde  in  East  Prussia,  one  at  Halle 
in  Central  (iermany.  another  at  Prague,  and  the  others  else- 
wlu-re.  'i'vvn  nf  the  installations  obtained  (piite  good  results, 
an  increase  of  about  25  per  cent,  in  the  crop  yields  being 
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reported,  sugar  beet  being  one  of  the  crops.  In  this  case 
there  was  a  proportionate  increase  in  the  sugar  content.  A 
set  has  also  been  sent  out  to  Java  for  tests  on  sugar,  but 
no  informa'tion  is  available  as  to  results,  and  another  set, 
we  may  add,  has  been  sent  to  the  United  States  Bureau 
of  Agriculture  at  Washington. 

The  work,  which  is  to  be  undertaken  on  behalf  of  the 
Board  of  Agriculture,  is  designed  thoroughly  to  test  the 
effect  of  electricity  on  plant  growth,  and  a  grant  for  the 
purposes  of  this  research  has  been  made  by  the  Development 
Commissioners.  It  is  generally  agreed  that  before  the  use 
of  the  overload  electric  discharge  can  be  recommended  to 
farmers  more  knowledge  on  many  points  must  be  available. 
One  point  may  be  emphasized:  it  is  deemed  desirable  to  test 
various  methods  of  producing  the  necessary  high-tension 
current. 

The  work  which  is  being  put  in  hand  at  Hereford  on 
behalf  of  the  Board  of  Agriculture  by  Professor  Blackman 
and  Mr.  Jorgensen,  in  conjunction  with  Mr.  W.  T.  Kerr,  the 
city  electrical  engineer,  and  with  the  co-operation,  it  is  un- 
derstood, of  Mr.  Newman,  will  include  an  experimental  area 
of  60  acres  of  various  crops,  and  the  test  of  a  different  type 
of  discharge  apparatus  and  design  of  equipment.  The  first 
overhead  equipment  on  the  Huntington  Court  Farm,  which 
has  been  selected  for  the  experiments,  is  to  be  8  ft.  from 
the  ground.  For  main  side  poles  8  in.  butts,  14  ft.  high,  are 
being  employed,  one  set  placed  in  concrete  blocks  in  the 
hedges  so  that  the  poles  can  be  removed  during  harvesting 
operations.  In  the  fields  movable  light  poles  set  130  yards 
apart  are  to  be  used,  and  these  poles  will  carry  a  pin-type 
insulator  supporting  the  main  wires,  the  side  poles  carry- 
ing suspension  link-type  insulators  horizontally  attached  to 
a  turnbuckle.  The  fine  distributing  wires  of  .30  S.W.G.  will 
be  spaced  about  4  yards  apart.  The  positive  discharge  from 
the  machine  is  to  be  connected  up  to  the  main  suspension 
wires  and  the  negative  well  earthed.  Experiments  have  shown 
that  the  weight  of  the  end  wires  and  use  of  the  turnbuckle 
pulls  the  light  wires  and  keeps  them  taut.  The  compara- 
tively low  height  of  the  discharge  networJ<  will  enable  a  low 
pressure  to  be  employed,  probably  60,000  volts.  The  first 
discharge  apparatus  to  be  used  is  of  the  Snark  type,  supplied 
by  Messrs.  Newton  and  Wright,  which  is  to  be  tested  at 
this  and  other  experimental  stations.  Mr.  Kerr  has  himself 
been  working  for  several  years  with  a  garden  equipment 
consisting  of  a  10  inch  coil  and  mercury  break  apparatus, 
but  he  is  anxious  to  develop  a  more  suitable  apparatus  for 
general  use  in  commercial  agriculture.  Owing  to  the  late 
start  it  is  not  likely  that  much  can  be  done  at  Hereford  this 
season  except  with  swedes. 

Experimenting  on  15^/2  Acres 

At  Chester  Mr.  S.  E.  Britton,  the  electrical  engineer, 
who  is  chairman  of  the  Committee  on  the  Development  of 
Electricity  in  Agricultural  Areas,  formed  by  the  Incorporated 
Municipal  Electrical  Association,  of  which  Mr.  Kerr  is  also 
a  member,  is  carrying  out  experiments  with  electro-culture 
on  three  separate  areas  oi  lyi  acres,  10  acres,  and  14  acres 
respectively.  The  1^  acre  area,  which  was  equipped  at  the 
beginning  of  June,  is  planted  with  gfirden  produce;  the  14 
acres  area,  which  was  equipped  at  the  end  of  June,  with 
potatoes,  mangolds  and  swedes;  and  the  10  acres  area,  which 
was  completed  in  July,  has  been  planted  with  oats.  The  ap- 
paratus used  in  connection  with  the  1^2  acres  area  is  a  Sanax 
motor  interrupter,  Leslie  Miller  10  in.  coil,  and  Lodge  recti- 
fiers; the  10  acres  are  operated  with  apparatus  supplied  by 
the  Agricultural  Electric  Discharge  Company,  which  con- 
sists of  a  heavy  discharge  coil,  motor-driven  gas  current 
inti'rruptcr.  and  five  Lodge  valves;  the  14-acre  plot  is  equip- 
ped with  a  13-in.  heavy  ilischarge  coil,  motor-driven  mer- 
cury-driven interrupter  supplied  by  Messrs.  Harry  Cox  and 
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Company,  Limited,  and  four  Lodge  rectifiers.  The  current 
is  carried  from  the  apparatus  to  the  field  by  bare  galvanized 
wire,  strained  from  wooden  poles,  and  insulated  with  high- 
tension  strain  insulators,  to  which  are  attached  discharge 
wires  of  No.  30  S.W.G.  steel  wire.  The  source  of  supply 
in  each  instance  is  direct  current. 

The  main  object  of  testing  different  types  of  apparatus 
is,  that  at  the  present  time  the  question  of  cost  may  pre- 
vent many  farmers  from  making  practical  tests.  The  first 
outlay  in  applying  the  Lodge-Newman  system  to  24  acres 
has  been  estimated  at  £300,  with  an  annual  upkeep  of  £63, 
while  the  plant  for  300  acres  would  cost  £l,.500.  These 
figures  rule  out  the  system  for  grass  farms,  and  limit  it,  un- 
til the  financial  outlay  can  be  reduced,  to  fruit  and  other 
special  farming  where  the  financial  yield  per  acre  is  high 
enough  to  make  it  possible  to  bear  the  initial  cost  of  an 
electrification  scheme.  It  is,  however,  possible  for  those  who 
desire  to  make  tests  on  a  small  scale  to  obtain  small  experi- 


mental sets,  including-  switchboard,  regulating  resistance, 
switches,  etc.,  mercury  gas  interrupter,  induction  coils  with 
spark  gap,  four  Lodge  valves  and  accessories  for  about  £70, 
and  a  good  many  sets  of  this  type  have  already  been  supplied. 
This  is  not,  however,  practical  farming,  and  if  the  work 
now  in  progress  yields  definite  information  on  some  of  the 
disputed  points,  the  application  of  electro-culture  to  large 
scale  farming  that  the  Board  of  Agriculture  desires  to  bring 
about  may  result.  What  is  being  done  l)oth  from  the  engi- 
neering and  the  agricultural  standpoint  will  1)0  followed  with 
the  keenest  interest  Ijy  all  who  recognize  the  new  import- 
ance which  must  be  attached  to  the  agricultural  future  of 
Great  Britain.  No  lesson  of  the  war  is  more  insistent  than 
that  more  of  our  food  requirements  must  come  from  home 
sources  of  supply,  and  if  electro-culture  can  be  applied  with 
the  certainty  of  increased  yields  as  compared  with  ordinary 
farming,  and  at  costs  which  do  not  prohibit  their  extensive 
application,  it  would  prove  a  national  gain  of  no  small  value. 


Water  Rheostats  for  Artificial  Load 

  By  Norman  L.  Rea*   — 


The  need  of  artificial  load  is  felt  sooner  or  later  by  every 
power-house  operator.  "Necessity  is  the  mother  of  inven- 
tion," so  countless  schemes  have  been  tried  by  countless  men. 
The  great  trouble  is  that  the  same  mistakes  are  made  over 
and  over  again.  The  writer  has  decided  to  set  a  good  ex- 
ample to  others  by  outlining  briefly  several  schemes  that 
have  worked  more  or  less  satisfactorily. 

The  first  step  is  a  careful  inventory  of  the  local  condi- 
tions, amount  and  kind  of  material  available.  Then  the 
question  of  whether  the  equipment  is  for  temporary  use  or 
a  permanent  fixture  must  be  decided.  Local  conditions 
have  a  very  great  bearing  in  all  cases,  and  equipment  that 
works  nicely  on  one  job  has  failed  utterly  on  the  next. 

For  instance,  most  temporary  high-voltage  water  rheo- 
stats are  used  in  fresh  water  and  an  arrangement  that  gave 
excellent  service  in  one  stream  was  a  total  failure  in  another. 
Considerable  worry  and  study  finally  solved  the  problem.  The 
second  stream  was  fed  by  salt  springs  and  carried  about  2 
per  cent.  salt.  Naturally  there  was  no  way  of  cleaning  the 
water  box,  and  the  scheme  was  abandoned.  Experience  has 
divided  these  temporary  water  rheostats  into  two  classes, 
high  voltage  and  low  voltage;  2300  volts  and  under  require 
some  kind  of  a  tank  as  the  water  must  be  salted.  The  quan- 
tity of  salt,  of  course,  varies  inversely  with  the  voltage.  If 
the  rheostat  must  handle  more  than  a  few  hundred  kilo- 
watts, it  is  better  to  step  up  the  voltage,  provided  trans- 
formers are  available.  It  is  a  heart-breaking  experience  to 
try  to  balance  the  load  on  several  water  barrels  in  mul- 
tiple. First  one  and  then  another  barrel  heats  up,  grabs 
the  load  and  boils  over. 

An  Average  Load 

An  average  load  of  about  200  amp.  can  be  handled  con- 
tinually on  a  barrel  rheostat,  and  400  amp.  for  a  few  minutes. 
Two  or  three  barrels  can  be  used  in  multiple  without  a  great 
deal  of  trouble;  four  or  more  are  unwieldly  and  hard,  to 
handle.  The  maximum  tried  by  me  on  water-barrel  rheostats 
is  500  or  600  volts,  although  2300  volts  might  be  handled 
satisfactorily. 

These  barrel  rheostats  are  made  by  putting  a  fiat  iron 
I)late  in  the  bottom  of  the  barrel  and  bolting  a  wire  to  it. 
The  wire  is  brought  up  the  side  of  the  barrel  and  covered 
by  a  wooden  strip  to  prevent  the  movable  plate  swinging 
against  it  and  short-circuiting.  The  upper,  or  movable, 
'Construction  engineer,  General  Electric  Co.,  in  "Power." 


plate  should  he  rectangular  or  triangular  in  shape  and  hung 
so  that  a  corner  will  first  enter  the  barrel. 

The  movable  plate  should  be  hung  by  ropes  over  pulleys 
and  counterweights  for  ease  of  adjustment.  Contact  of  the 
plates  will,  of  course,  cause  short-circuits,  which  can  be  pre- 
vented in  several  ways.  A  lattice  grating  over  the  lower 
plate,  a  short  length  of  rope  tied  securely  to  the  plate  and 
to  some  overhead  support,  or  the  counterweight  attached 
to  the  rope  to  strike  the  first  pulley  have  all  served  this 
purpose. 

When  used  on  single-phase  or  direct-current  circuits, 
careful  tests  should  be  made  for  grounds  and  the  stationary 
plates  connected  to  the  grounded  side  of  the  circuit.  In 
three-phase  circuits  the  barrels  should  be  connected  in  Y, 
by  tying  all  the  bottom  plates  together.  The  figure  shows  a 
barrel  rheostat  for  loading  three-phase  equipment. 


Use  Strain  Insulator 

A  600-volt  strain  insulator  of  some  kind  should  be  used 
in  the  operating  rope.    In  any  case  the  rheostat  must  be  care- 


Water-barrel  rheostat  for  three-phase  load. 

fully  fenced  off  to  prevent  accident.  .\  hose  or  pipe  should 
be  arranged  for  supplying  water  during  the  tests.  A  little 
cold  water  will  reduce  materially  the  load  on  any  barrel  that 
is  overheating.  The  rheostat  should  be  installed,  if  pos- 
sible, outside  the  building,  -as  the  steam  and  overflowing 
water  make  a  nasty  mess. 

Above  3300  volts  temporary  rheostats  are  preferably  in- 
stalled in  open  water.  This  can  l)e  done  in  the  forebay  or 
tailrace  of  a  hydraulic  plant  or  the  cooling  pond  of  a  steam 
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station.  The  location  should  be  chosen  with  due  regard  to 
the  length  of  connection  between  the  rheostat  and  the  gen- 
erator under  test  and  to  the  proper  safeguarding  against  ac- 
cident. 

If  the  tailrace  is  the  best  location,  a  hollow  raft  for 
the  rheostat  is  usually  necessary  to  prevent  waves  and  also 
variations  in  tailrace  level  changing  the  load.  A  light  scant- 
ling framework  on  this  raft  will  support  the  insulators  for 
the  lines  and  the  electrodes.  Adjustment  of  load  usually 
necessitates  disconnecting  the  rheostat  or  opening  the  gen- 
erator-field circuit. 

Carbon  rods,  copper  balls,  copper  bars,  boiler  plate,  floor 
gratings  and  iron  pipes  have  all  .seen  use  as  electrodes.  The 
boiler  plate  or  iron  pipes  are  as  good  as  any  of  the  others 
and  are  usually  available.  Electrodes  can  be  hung  from  a 
rope  and  standard  strain  insulators,  or  on  standard  line  in- 
sulators installed  horizontally  when  the  strain  insulators 
^re  not  available. 

Surface  Contact 

The  spacing  of  the  electrodes  or  the  distance  between 
them  apparently  has  little,  if  any,  bearing  on  the  carrying 
capacity.  Evidently,  surface  contact  is  the  determining  fac- 
tor, as  given  electrodes  carry  practically  the  same  current 
whether  spaced  5  or  50  ft.  apart.  This  simplifies  the  con- 
struction of  the  three-phase  rheostat,  as  the  plates  may  be 
hung  in  any  convenient  grouping  with  the  same  result  as  a 
carefully  spaced  equilateral  triangle.  There  is  one  peculiar- 
ity,- however,  that  should  be  kept  in  mind.  It  may  be  neces- 
sary on  large-capacity  rheostats  to  use  two  or  more  pipes 
in  multiple.  These  pipes  will  carry  more  current  when  sep- 
arated several  feet  than  when  carried  side  by  side. 

The  carrying  capacity  of  an  electrode  is  limited  by  arc- 
ing caused  by  gas  or  steam  on  the  electrode  surface.  This 
gas  or  steam  periodically  blows  the  water  away  from  the 
pipe,  drawing  a  series  of  arcs.  This  causes  violent  fluctua- 
tions of  the  load,  and  satisfactory  operation  is  impossible 
under  these  conditions.  If  electrodes  are  hung  in  running 
water,  the  gas  will  be  swept  away  as  formed,  with  a  conse- 
quent increase  in  capacity.  These  electrodes  should  be  kept 
well  away  from  submerged  timbers  or  charring  and  arcing 
may  occur.  The  sight  of  a  log  burning  under  water  usually 
creates  wild  excitement  among  the  natives. 

All  adjacent  metal  parts  of  the  building  should  be  tied 
together  with  cables  to  prevent  burning  between  the  con- 
crete and  the  iron  and  also  to  reduce  the  danger  of  electrical 
shock. 

The  rheostats  usually  kill  and  in  some  cases  cook  a  large 
number  of  fish.  When  the  plates  are  comparatively  close  to- 
gether, a  large  fish  apparently  offers  less  resistance  than  the 
water  and  will  carry  enough  current  to  burn  to  a  crisp. 

Variable  Conditions 

All  the  foregoing  conclusions  are  based  on  experiments 
when  time  was  at  a  premium  and  the  cheapest  temporary  load 
was  the  object  sought.  Experience  shows  that  there  are  so 
many  unknown  variables  in  any  particular  location  that  the 
cut-and-dry  method  is  far  and  away  the  easiest  and  best. 

The  temperature  of  the  water,  the  kind  and  amount  of 
mineral  salt  in  solution,  or  even  the  amount  of  mud  in  sus- 
pension, all  affect  the  problem.  An  arrangement  that  has 
worked  satisfactorily  on  30,000  volts  in  several  mountain 
streams  has  failed  utterly  when  tried  on  2300  volts  in  a 
stream  carrying  silt  and  mineral  salts. 


67  Cases  of  Fare  Increases 

The  Bureau  of  information  of  the  American  Electric 
Railway  Asociation  has  prepared  a  list  of  electric  railways 
which  have  obtained  fare  increases  of  some  sort  since  the 
year  I!) 1 4.     In  all  (>7  cases  arc  noted,  of  which  4  belong  to 


Canada,  viz.:  The  Port  Arthur  and  Fort  William  Electric 
Railway,  the  Saskatoon  Municipal  Railway,  the  British  Col- 
umbia Electric  Railway  (this  was  a  reduction  to  stimulate 
traffic  and  fight  jitney  competition  and  was  discontinued), 
and  the  Kingston,  Portsmouth,  and  Cataraqui  Railway.  For 
the  most  part  the  changes  are  from  6  tickets  for  25c  to  a 
straight  cash  fare  of  5c, 

The  latest  increase  noted  is  that  of  the  Bay  State  Street 
Railway,  of  Boston,  which  has  just  been  granted  permission 
by  the  Massachusetts  Public  Service  Commision  to  establish 
a  6-cent  fare  on  its  entire  system  for  a  six  months'  trial.  The 
sale  of  20  tickets  for  $1  and  a  universal  transfer  have  also 
been  approved. 


Safety  Car  Used  in  Kitchener 

The  car  illustrated  herewith  is  that  recently  placed  in 
operation  by  the  Kitchener  and  Northern  Railway  Company, 
and  described  in  the  last  issue  of  the  Electrical  News.    It  is 


Kitchener  safety  car  giving  satisfaction. 

operated  by  one  man.  As  shown  in  the  photograph,  when 
the  door  is  opened  the  step  is  automatically  lowered  and  vice 
versa.  •  This  car  has  now  been  in  operation  since  early  in 
July  and  is  giving  satisfaction. 


Favorable  Experience  in  Port  Arthur 

Another  Canadian  city  that  has  had  favorable  experience 
with  the  "safety"  car  is  Port  Arthur,  Ont.  In  that  city  the 
street  railway  is  under  the  Public  Utilities  Commission,  of 
which  Mr.  M.  M.  Inglis  is  manager.  Mr.  Inglis  has  had 
three  one-man  cars  in  operation  on  the  Belt  Lines  for  almost 
two  years,  and  so  far  they  have  been  eminently  successful. 
These  cars  also  take  in  a  portion  of  the  main  line  system.  j 
During  the  rush  period  they  have  experienced  no  great  difli-  j 
culty,  owing  to  the  fact  that  the  one-man  cars  are  more  or 
less  all  loaded  up  at  the  terminal  point. 

They  have  been  entirely  free  from  accidents  during  this 
period,  and  the  patrons  of^the  system  are  more  than  satis- 
fied since  the  inauguration  of  the  one-man  cars,  owing  to  the 
fact  that  the  management  have  been  able  to  give  them  more 
frequent  service  than  under  the  two-man  car  operation. 

The  greatest  difficulty  found  in  connection  with  the  oper- 
ation is  in  the  matter  of  making  change,  where  straight  5 
cent  fare  is  collected.  Where  tickets  are  used  and  the  "pay 
as  you  enter"  method  of  collection  in  operation,  Mr.  Inglis 
says  he  fails  to  see  why  one-man  car  operation  should  not 
prove  successful  and  come  more  into  use  in  the  future.  Mr. 
Inglis  adds:  "We  could  not  do  better  than  recommend  one- 
man  car  operation  on  routes  where  traffic  is  not  congested." 
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Refitting  Steel  Wheels  with  New  Tires 

Practice  Followed  by  Big  Coast  Company  Reduces  Maintenance  Costs— Illustrated 

Details  of  Equipment 


The  British  Columbia  Electric  Railway  Company  some 
years  ago  inaugurated  the  practice  of  refitting  their  wheels 
with  tires  on  both  their  city  and  interurban  lines.  The  prac- 
tice has  met  with  success,  and,  in  consequence,  the  illustra- 
tions,  herewith,  which  indicate  in  detail  this  company's  prac-t 
ticc,  will  be  of  interest  to  other  Canadian  electric  railways. 
In  these  illustrations  the  standards  are  shown  for  both  city 
and  suburban  wheels.  On  new  equipments,  the  B.  C.  E.  R. 
Co.  place  a  rolled  steel  wheel  having  dimensions  suitable  for 
use,  after  they  have  run  their  mileage,  as  centres  for  tires. 
On  their  city  equipment  these  tires  are  shrunk  on  with  no 
other  fastenings  than  a  guiding  flange  on  .the  front  of  the 
face,  and  the  tire  riveted  over  the  edge  of  the  wheel  centre 
at  the  back.  So  far,  the  company  have  experienced  no  diffi- 
culty with  these  tires  after  wearing  to  a  thickness  of  IJ^-inch, 
but  they  do  not  consider  it  advisable,  under  the  heavy  brak- 
ing conditions  obtainable  on  their  lines,  to  allow  their  tires 
to  run  with  any  less  than  a  1^-inch  thickness. 

On  their  interurban  equipment  they  start  with  a  33-inch  . 
wheel  with  a  3-inch  rim,  which,  when  worn  to  witness  mark, 
is  turned  for  a  centre  to  which  the  tire  is  bolted  in  the  same 


WHEEL  qAUGE 


COMTOUR  OF  IMTERURB^H  WHEEL 

Interurban  steel  whee."  and  bolted  tires. 

way  as  is  used  by  the  Midvale  Steel  Company,  and  which 
is  rapidly  becoming  standard.  These  rolled  steel  centres  are 
lighter  than  cast  iron  centres,  the  combined  weight  of  centre 
and  tire  being  very  "little  more  than  an  original  wheel,  or 
practically  the  same  on  the  city  wheels.  Under  the  conai- 
tions  obtaining  in  Vancouver  as  to  distance  from  market, 
consequent  difficulties  in  delivery,  freight  charges,  etc.,  the 
B.  C.  E.  R.  Co.  have  found  this  combination  of  steel  wheel 
and  tire  to  be  the  most  economical  to  date,  although  whether 


CEHTRE  OFA»LE 


FIQ.S 

Rolled  steel  wheel  and  tire  for  city  traffic. 

it  will  remain  so,  with  the  present  condition  of  the  steel 
market,  is  becoming  problematical. 

A  study  of  the  illustrations  will  indicate  in  detail  the 
wheel  practice  of  this  company. 


Toronto  Conciliation  Board  Findings 

As  we  go  to  press  announcement  is  made  by  Judge 
Snider,  chairman  of  the  Conciliation  Board  appointed  to  de- 
termine the  points  at  issue  between  the  Toronto  Street  Rail- 
way Company  and  its  employees,  that  it  has  not  been  pos- 
sible to  reach  a  unanimous  agreement.  It  is  intimated  that 
the  chairman  and  Mr.  D.  A.  Carey,  the  appointee  of  the  em- 
ployees, will  make  a  majority  report.  Mr.  Duncan  McDon- 
ald, the  appointee  of  the  company,  may  agree  to  this  report 
after  consultation  with  the  manager,  Mr.  R.  J.  Fleming,  or 
he  may  submit  a  minority  report.  It  is  intimated  that  all 
points  at  issue  have  been  agreed  upon  with  the  exception 
of  the  wage  rate,  which,  it  is  understood,  is  placed  at  7 
cents  an  hour  increase  in  the  majority  report.  The  amount 
originally  asked  for  was  10  cents,  knd  the  company  granted 
a  temporary  increase  of  6  cents  pending  the  finding  of  the 
Conciliation  Board. 


Hydro  current  was  recently  turned  on  in  Watford.  Ont. 
supply  being  furnished  from  the  Kent  sub-station. 
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Does  Your  Show  Window  Bring  You  Business? 
—Is  it  One  of  Your  Sales  Staff  ?— Utilize 
to  the  Utmost  This  Most  Valuable 
Part  of  Your  Store 

"How  to  Make  Your  Show  Window  Pay  Your  Rent," 
another  of  the  Society  for  Electrical  Development's  new 
series  of  "How  to"  service  booklets,  has  been  issued.  This 
booklet  takes  up  the  question  of  efficiency  in  window  decora- 
tion, giving-  a  numljer  of  valuable  illustrated  suggestions  as 
to  what  to  do  and  what  not  to  do  to  bring  real  results.  It 
is  by  no  means  of  the  nature  of  a  text  book  on  the  sub- 
ject, but  rather  a  brief  hand  book  of  simple  facts  for  the 
guidance  of  salesmen,  dealers  and  others,  who  may  be  led, 
after  reading  it,  to  the  study  of  more  pretentious  works  along 
similar  lines.  No  book  like  it,  however,  has  ever  appeared 
in  the  industry,  and  electrical  men  who  have  never  given 
serious  attention  to  window  display  matters  will  find  abund- 
ant reasons  why  they  ought  to  do  so.  The  booklet  aims, 
first  of  all,  at  being  practical,  and  its  suggestions  may  be 
applied  to  small  displays  as  well  as  to  large  ones.  Follow- 
ing is  a  list  of -^he  chapter  headings: — Half  the  Game  is  in 
Looking  the  Part;  How  to  Secure  Simplicity;  How  to  Avoid 
Confusion;  How  to  Avoid  Reflections;  How  to  Make  Window 
Backgrounds;  How  to  Finish  ofif  Your  Background;  How 
to  Make  Window  Floors;  How  to  Make  Your  Window  At- 
tractive at  Night;  How  to  Care  for  Equipment;  How  to 
Avoid  Loss  of  Pulling-  Power;  How  to  Utilize  the  Ideas 
Shown  in  the  Sales  Service;  How  to  Utilize  the  Store  In- 
terior; How  to  Arrange  Show  Cards;  How  to  Make  Your 
Displays  Timely. 

Making  Your  Show  Window  Pay  Dividends 

There  is  one  space  in  your  store  that  is  valuable  above 
all  others — Yes,  ten  times  n-iorc  valuable — Your  Show  Win- 
dow. It  is  worth  all  the  time,  money,  care  and  intelligent 
thought  that  you  can  put  into  it.  The  best  window  display 
is  that  which  sells  the  most  goods — not  the  one  which 
shows  the  most  or  entails  the  greatest  expense.  It  is  the 
commf)n  sense  window.  You  can't  conceive  of  a  better  adver- 
tising n-icdium  or  space  in  the  whole  merchandising  world — 
pay  what  you  will.  Isn't  it,  then,  well  worth  while  to  give 
careful,  thoughtful  study  to  those  principles  on  which  experts 
and  authorities  have  developed  window  trimming-  to  modern 
perfection  ? 

It  has  been  variously  estimated  that  from  :iO  to  50  per 
cent,  of  store  sales  are,  in  fact,  made  on  the  sidewalk, 
ilirough  the  medium  of  good  window  display,  before  the  pat- 
rf)n  enters  the  store.  Some  claim  even  higher  percentages. 
'J'he  fact  remains  that  buying  enthusiasm  can  be  created 
th  rough  this  valuable  medium  which  fully  justifies  every  effort 
toward  making  the  display  most  presentai)le. 

No  merchandising  line  lends  itself  better  to  an  at- 
tractive showing  than  electrical  goods.  The  electrical  dcaler 
is,  therefore,  in  an  unusual  position  to  ])ut  his  window  in 
the  best  class. 


Half  the  Game  is  in  Looking  the  Part 

Do  you  ever  stop  to  realize  the  many  people  who  see 
nothing  of  your  store  but  the  outside — the  front?  Many 
of  them  are  possible  customers — some  of  them  your  present 
customers.  You  are  courting  favor  from  all  of  them.  Is 
your  store  front — your  show  windows — neat  and  attractive  so 
that  i'ou  can  afford  to  stake  on  it  the  entire  r-eputation  of  your 
business?  Does  it  reflect  you — your  policy?  It  should.  It  is 
one  of  your  biggest  advertising  assets  and  can  be  made  to 
bring  you  in  a  lot  of  new  business  if  you  will  only  give  i^ 
the  attention  a  wonderful  opportunity  deserves. 

The  secret  of  real  success  in  window  display,  from  the 
viewpoint  of  profit,  is  to  develop  the  greatest  possible  pull- 
ing- power  at  lowest  cost.  But  when  windows  fall  short  of 
top  notch  selling  efficiency,  that  store  is  losing  money,  for 
every  lost  sale  is  so  much  lost  money. 

With  many  electrical  dealers  the  matter  of  displays  has 
been  neglected,  while  strenuous  efforts  in  other  ways  have 
been  made  to  attract  trade.  Many  times  business  is  at- 
tracted to  the  store,  but  the  appearance  of  the  windows, 
store  front  and  goods  on  display  fail  to  confirm  or  bear 
out  the  favorable  impression  the  other  publicity  has  made. 
So,  Mr.  and  Mrs.  Customer,  when  right  at  the  door  ready 
to  buy,  hesitate,  reconsider,  and  naturally  gravitate  to  the 
store  of  the  dealer  who  has  developed  the  possibilities  of  his 
windows. 

An  Appeal  to  the  Eye  is  Effective 

The  sales  capacity  of  a  window  is  measured  strictly  by 
its  attractiveness.  When  you  fail  to  recognize  that  fact  you 
are  passing  up  your  first  and  easiest  way  to  get  on  the 
profit  side  of  your  ledger.  An  appeal  to  the  eye  is  the  most 
direct  and  effective  method  of  arousing  interest  in  me^r- 
chandise.  Practically  every  article  must  first  appeal  to  the 
eye.  The  good  window  display  owes  its  effectiveness  to  this 
first  principle  of  selling. 

Let  Common  Sense  Help  in  Your  Window  Displays 

There  are  some  "set  rules"  which  the  experienced  win- 
dow dresser  will  follow,  pertaining  to  deft  workmanship  and 
the  artistic,  but  beyond  and  underlying  all  is  that  easiest 
yet  rarest  used  faculty  (which  every  one  can  cultivate) — 
common  sense!  And  common  sense  says  that  a  window 
should  not  be  crowded  full  of  many  kinds  of  devices,  or  the 
same  kinds  of  goods,  in  the  belief  that  the  more  there  is 
shown  in  the  windows,  the  more  there  will  be  sold. 

There  is  a  consistent  limit  to  tlic  amount  of  merchandise 
that  should  be  shown  as  to  obtain  the  maximum  results 
without  confusion.  More  than  that  necessary  to  make  the 
display  distinctive  and  attractive  will  make  it  distractive,  con- 
fusing and  much  less  effective  in  results.  The  art  in  window 
trin-iming  is  largely  a  matter  of  knowing-  when  and  where 
to  stop. 

The  display  window  of  the  past,  with  its  miscellaneous 
<.f)llection  of  wares,  has  been  discarded.  The  one  of  sim- 
plicity, good  balance,  and  good  lighting  has  taken  its  place. 
Nothing  is   more   detrimental    t(.   a   merchant's   store  front' 
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than  an  overdressed  window  display.  Simplicity  must  be  ob- 
served. The  most  ef¥ective  window  disjjlay  is  that  which 
exhibits  a  single  idea.  It  drives  home  a  single  thought 
which  not  only  attracts  quickly  but  is  retained  more  easily — 
remembered.  The  spectator  gets  a  single  impression  centered 
on  the  line  displayed  and  when  he  passes  on,  the  mental 
])icture  goes  with  him.  A  single  impression  is  more  easily 
made  than  a  series  of  impressions. 

How  to  Secure  Simplicity 

A  single-idea  display  can  be  made  more  complete  than 
is  possible  with  a  variety  of  goods.  It  is  much  easier  to  dress 
a  window  attractively  with  a  single  idea  than  with  a  mis- 
cellaneous display.  Furthermore,  with  single-idea  displays 
changes  can  be  made  more  often  with  the  contrast  so  strong 
that  the  mere  change  itself  attracts  attention. 

All  window  displays  should  be  changed  often;  they  should 
never  l.)e  allowed  to  get  stale  and  to  this  the  single-idea 
adopts  itself  admirably. 

Miscellaneous  display  is  admissible  occasionally  for  the 
sake  of  variety  and  change.  Variety  display  with  some  classes 
of  goods  is  desirable,  hut  that  should  be  the  exception  rather 
than  the  rule. 

Artistic  Arrangement 

The  window  display  that  is  arranged  on  artistic  lines  will 
attract  favorable  attention.  The  appreciation  of  the  masses 
of  the  fitness  of  things  is  much  greater  than  is  generally 
acknowledged.  All  people  may  not  be  critics  but  nearly 
everybody  is  subconsciously  attracted  to  a  display  made  with 
due  regard  for  the  artistic.  The  general  public  comprise 
an  entire  group  of  possible  customers,  but  only  the  pleased 
element  can  be  considered  as  probable  purchasers.  If  the 
public  receives  favorable  impressions  from  the  show-win- 
dows it  has  been  brought  to  a  condition  of  mmd  that  must 
always  precede  purchase.  The  display  has  secured  its  "good 
will"  as  well  as  attention;  and  this  "good  will"  is  the  most 
important  asset  any  concern  can  have.  There  is  a  natural 
harmony  between  the  artistic  and  the  practical.  The  pub- 
lic is  pleased  and  the  merchant  is  benefitted  by  the  artistic, 
practical  display.  The  fact  that  the  purpose  of  the  show 
window  is  to  sell  goods  should  not  and  need  not  De  lost  sight 
of  in  an  attempt  to  create  a  pretty  picure.  The  window  story 
should  always  carry  its  selling  "punch,"  the  display  being  built 
around  this  idea. 

Bring  Out  the  Merits  of  the  Articles 

After  selecting  the  goods  for  display,  the  next  step  is  to 
so  arrange  them  as  to  attract  attention.  By  this  is  meant 
attention  to  the  merits,  the  utility  of  the  goods,  rather  than 
to  the  pretty  manner  in  which  they  are  arranged.  The  more 
the  display  man  tries  to  bring  out  the  good  points  of  each 
article,  and  the  less  he  tries  to  do  something  smart  and 
r>retty,  the  more  successful  he  will  be  in  making  displays  that 
really  sell  goods. 

Merely  attracting  attention,  however,  is  not  enough.  The 
window  must  be  so  arranged  that  the  passer-by  will  stop 
and  look.  Interest  must  be  still  further  aroused  to  the  ex- 
tent that  this  passer-by  instinctively  wants  to  learn  more 
about  the  goods.  Show  cards  are  essential  and  must  contain 
strong  selling  talks.  The  thoughts  presented  should  be  so 
forceful  as  to  create  in  the  mind  of  the  reader  a  desire  to 
possess  the  goods.  A  thoroughly  successful  display  is 
arranged  in  such  a  manner  as  to  first  attract  wide  attention. 
It  causes  the  largest  possil)le  numbers  of  those  passing  to 
stop  and  look  over  the  display.  It  then  causes  the  largest 
possible  number  to  enter  the  store  to  make  a  purchase. 

.  It  IS  not  always  the  size  of  the  window  or  the  display 
that  draws  the  crowd.     It  is  the  novelty  of  arrangement 


or  stock  shown.  A  small  window  is  often  made  to  pull  bet- 
ter than  other  larger  ones. 

Avoid  Reflections 

Some  stores  are  so  located  that  the  reflections  of  light 
from  the  glass  are  so  strong  that  at  certain  times  of  the  day 
it  is  practically  impossible  to  see  the  display  at  all. 

There  -are  windows  where  one  cannot  get  a  glimpse 
through  or  behind  that  glaring  reflection,  even  by  getting 
close  to  the  glass  and  twisting  the  head  this  way  and  that. 
The  cause  of  this  is  the  superabundance  of  light  on  the  out- 
side— the  side  of  the  glass  on  which  the  observer  stands. 
The  trouble  increases  with  the  brilliancy  of  the  outside  light 
and  the  darkness  of  the  display  or  trim  inside.  With  a  bright 
day  and  a  solid  black  window  trim,  a  plate  glass  makes  an  al- 
most perfect  mirror.  The  reverse  would  be  a  perfectly  white 
interior,  in  which  case  the  glass  would  be  almost  invisible 
and  the  reflection  much  less  or  not  at  all.  This  is  borne  out 
by  the  fact  that  at  night-time  there  is  little  or  no  reflection; 
windows  usually  appear  to  have  no  glass  in  them. 

The  remedy  is  obvious:  have  as  light  an  interior  and  back- 
ground as  possible — tints  and  shades  instead  of  strong,  solid 
and  dark  colors.  Where  of  necessity  the  display  or  trim  is 
black  or  dark,  the  reflection  can  be  greatly  lessened  by  turn- 
ing on  the  (inside)  window  lights.  All  this  is  self-suggestive 
of  keeping  the  windows  spotlessly  clean. 


Electrical  Week  for  Winnipeg,  September  3-8 

Winnipeg  is  having  an  electrical  week  beginning  Mon- 
day, September  3,  and  continuing  Until  Saturday  night,  Sep- 
tember S.  This  will  take  the  form  of  a  display  and  demon- 
stration of  electrical  goods  and  equipment  at  the  Alhambra, 
the  reconstructed  coliseum  on  Fort  Street.  Mr.  J.  M.  Leamey 
is  chairman  of  the  exhibition  board.  All  the  booths  have 
been  disposed  of  to  prominent  electrical  firms  in  the  city,  and 
the  decorations  and  installations  of  equipment  are  proceed- 
ing. The  idea  back  of  the  undertaking  is  not  to  make  money 
but  to  place  before  the  public  an  opportunity  of  observing  the 
great  advances  that  have  taken  place  in  electrical  equipment 
for  the  home,  the  factory  and  the  office,  and  to  demonstrate 
their  labor-saving  and  pleasure-giving  qualities.  Entrance  to 
the  display  has  been  placed  at  the  nominal  rate  of  10  cents, 
which  is  to  be  donated  to  the  Patriotic  Fund  and  the  Red 
Cross. 

It  is  fitting  that  an  electrical  display  of  this  nature  should 
he  held  in  Winnipeg,  which  is  one  of  the  Canadian  cities 
which  boasts  of  exceedingly  cheap  power,  so  that  the  vari- 
ous electric  utensils  now  so  commonly  used  may  be  operated 
at  a  nominal  cost.  For  example,  Winnipeg  already  can  prol)- 
a])ly  claim  a  larger  percentage  of  homes  using  electricity 
for  cooking  than  may  be  found  anywhere  else  in  Canada 
and  the  present  display  and  exhibition  should  add  very  con- 
siderably to  this  number.  A  feature  of  the  week  will  be  a 
midday  luncheon  prepared  electrically.  Electrically  prepared 
meals  will  also  be  served  at  any  hour  to  visitors  who  may 
order. 


Mr.  Knott's  Canadian  Trip 

Mr.  George  C.  Knott,  Hatheway  &  Knott,  electrical  mer- 
chandise, 120  Liberty  St.,  New  York,  has,  during  the  past  two 
months  very  thoroughly  covered  the  Dominion  of  Canada  in 
his  firm's  interests.  In  addition  to  carrying  off  some  nice  or- 
ders, Mr.  Knott  also  carried  away  the  pleasant  recollection  of 
many  old  friendships  renewed.  If  he  will  only  make  this  trip 
often  enough  Mr.  Knott  may  soon  be  a  good  Canadian  again. 
Hatheway  &  Knott  designate  themselves  "New  York  head- 
quarters for  the  Canadian  electrical  trade." 
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New  Book  About  the  Society  for  Electrical  Development 

The  all-the-year-round  activities  of  the  Society  for  Elec- 
trical Development  are  ijictured  and  descriljed  in  "Aims  and 
Achievements,"  a  review  of  the  Society's  work  which  has 
just  been  issued.  The  l)ook  is  a  concise  readable  digest  of 
what  the  Society  is  doing-.  It  describes  in  terse,  simple 
language  its  endeavors  to  combine  engineering,  publicity, 
merchandising,  advertising  and  field  co-operatfon  for  the 
benefit  of  its  membership  and  the  entire  industry.  A  graphic 
chart,  which  is  a  feature  nf  the  book,  separates  this  work 
into  three  divisions — educational  work  with  the  public;  in- 
vestigation and  educational  w(.)rk  with  other  trades  and  in- 
dustries; and  trade  development  and  sales  promotion  work 
with  the  electrical  industry  itself.  In  each  of  these  fields  the 
Society  is  doing  certain  definite,  important  work,  along,  lines 
not  duplicated  by  any  other  organization.  The  new  book  is 
entirely  without  any  spirit  of  boastfulness,  assuming  rather 
a  modest,  straightforward  style  which  is  convincing.  It  is  a 
sincere  presentation  of  the  reasons  for  the  Society's  exist- 
ence, giving  a  clean  insight  into  the  constructive  work  it  is 
doing  for  its  members  and  the  entire  electrical  industry. 
Upon  request,  a  copy  will  be  sent  free  to  anyone  interested. 


George  Cutter  Company  Changes 

George  Cutter  Company,  South  Bend,  Ind.,  announces 
the  appointment  of  R.  \V.  Ten  Broeck  and  A.  B.  Sonneborn 
as  sales  representatives  for  the  state  of  Michigan.  They  have 
established  offices  at  42(1  Ford  Building,  Detroit,  Mich.  In 
connection  with  the  sale  of  street  and  industrial  lighting 
equipment,  switches,  panel  boards,  switclilioards,  cutout  boxes, 
and  other  products  of  the  George  Cutter  Company,  an  en- 
gineering department  will  1)e  maintained  for  the  purpose  of 
drawing  up  plans  and  specifications  for  the  installation  of 
such  equipment.  Both  Mr.  Ten  Broeck  and  Mr.  Sonneborn 
are  well  and  favofa.l)ly  known  to  the  electrical  trade,  especi- 
ally in  the  Detroit  territory.  The  former  was  associated 
with  the  Packard  Motor  Company  for  a  number  of  years, 
later  with  the  Davis  Slate  &  Manufacturing  Company,  and 
for  the  past  two  years  with  the  Mutual  Electric  &  Machine 
Company  of  Detroit.  Mr.  Sonneljorn  was  connected  with  the 
latter  company  for  three  years  and  during  the  past  year 
was  district  representative  of  the  Detroit  Electric  Welder 
Company,  of  Lansing,  Mich.,  with  offices  in  Detroit. 


Using  Bonus  to  Cut  Costs 

In  Sedalia,  Mo.,  the  City  Light  and  Traction  Company, 
owned  by  the  Cities  Service  Company,  is  combating  the  high 
cost  of  labor  and  materials  by  offering  a  bonus  to  the  em- 
ployees of  the  Broadway  electric  -plant  for  reducing  the  fuel 
consumption  below  a  certain  figure.  This  figure,  at  which 
no  Isonus  is  paid,  is  set  at  six  and  one-half  pounds  of  coal  per 
kilowatt-hour,  and  when  the  coal  consumption  is  reduced  be- 
low this  standard  amount,  the  employees  receive  35  per 
cent,  of  the  cost  of  the  coal  actually  saved.  The  savings  are 
posted  each  day,  and  the  plan  is  developing  no  small  amount 
of  interest  among  the  employees.  The  bonus  is  divided 
equally  among  all  of  the  men.  and  for  the  month  of  April 
was  $3.92  per  man.-  Mr.  F.  A.  Clark,  chief  engineer,  is  sure 
that  the  bonus  will  soon  amount  to  a  considerably  higher 
figure.— N.E.L.  A.  Bulletin. 


This  Sold  Lots  of  Goods 

With  a  busy  young  man  at  a  desk  inside  to  talk  with 
anyone  who  might  use  it,  an  eastern  electrical  shop  installed 
a  telephone  just  outside  the  display  window.  The  novelty 
of  the  idea  appealed  to  passers-by,  and  hundreds  grasped  the 
o|)p()rlunily  to  speak  to  him  through  the  instrument. — Sys- 
tem. 


"Golden  Glow"  Flood  Lighting  Projectors 

"fioldcii  (dow"  headlights  for  steam  and  electric  rail- 
way service,  and  "Golden  Glow"  and  "Crystal"  mirror  search- 
lights for  marine  and  other  purposes  are  so  generally  known 
that  the  announcement  that  the  Electric  Service  Supplies 
Company  have  recently  enlarged  their  line  to  embrace  flood 
lighting  projectors  will  be  received  with  a  great  deal  of  in- 
terest. The  new  line  of  flood  lighting  ijrojectors  shows  types 
for  various  purposes.  They  embody  the  use  of  a  U-inch 
glass  mirror,  either  of  "Golden  Glow"  or  "Crystal"  glass, 
the  particular  type  suited  for  any  given  condition  depending 
largely  as  to  the  functioning  of  the  eye  under  the  given 
condition.  These  mirrors  are  true  paraboloids;  they  are  first 
pressed  to  shape  in  moulds,  the  inside  then  being  polished 
by  a  special  patented  process;  the  outside  or  back  surface  is 
then  ground  to  a  mathematically  exact  curve  and  later 
polished.  After  this  it  is  given  a  heavy  backing  of  silver, 
which  in  turn  is  copper-plated,  and  the  copper  finally  coated 
with,  a  compound  to  make  it  impervious  to  moisture,  gas.  or 
other  agents.  Both  "Golden  Glow"  and  "Crystal"  mirrors  are 
highly  perfect  optically  and  on  this  account  are  highly  effici- 
ent as  light  projectors. 

The  only  difference  between  "Crystal"  and  "Golden 
CAow"  mirrors  is  in  the  quality  of  the  glass  employed,  the-, 
former  being  of  clear  crystal  glass,  while  the  latter  is  green- 
ish-yellow in  color,  better  known  perhaps  simply  as  "Golden 
Glow."  The  projected  light  from  a  "Crystal"  mirror  projector 
is  white,  much  the  same  in  special  qualities  as  the  light 


Type  FL-1412  equipped  with  type  B  support. 


from  the  incandescent  bulb  employed.  "Golden  Glow"  pro- 
jectors project  a  flood  of  soft  golden-yellow  light,  this  due 
to  the  fact  that  the  mirror  alters  the  spectral  quality  of  the 
light  received  from  the  incandescent  bulb  liefore  projecting 
it  into  tlie  beam.  This  alteration  of  the  spectral  qualities 
of  the  light  is  accomplished  while  it  is  passing  through  the 
"Golden  Glow"  glass  to  reach  the  silver  reflecting  surface 
of  the  mirror;  in  this  passage,  the  light  from  the  bulb  has 
subtracted  from  it  a  large  percentage  of  the  high  frequency 
rays — that  is,  rays  above  the  green  portion  of  the  spectrum; 
in  other  words,  the  glass  absorbs  these  rays  and  passes 
and  reflects  the  rays  of  all  portions  of  the  spectrum  below 
the  blue.  Owing  to  the  fluorescent  nature  of  the  glass,  a 
large  percentage  of  the  absorbed  radiation  is  returned  to 
the  projected  beam  in  the  form  of  greenish-yellow  light — the 
light  of  highest  visual  characteristics.     The  projected  liglil 
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i.s  therefore  rich  in  the  soft,  non-blinding',  j>reenish-yellow 
rays  of  the  spectrum. 

The  light  from  the  "Crystal"  mirror  projector  being' 
white  and  spectacular,  should  be  used  on  all  flood  lighting 
jobs  where  spectacular  results  are  desired.  As  for  example, 
in  flood  lighting  monuments,  public  buildings,  flags,  foun- 
tains, etc.  White  light  can  and  should  preferably  be  used 
on  all  flood  lighting  subjects  -where  lighting  the  sul)ject  as 
a  whole  is  the  main  consideration.  It  should  not  be  used 
on  subjects  requiring  the  disclosure  of  very  fine  detail  or 
on  subjects  where  the  eye  is  to  be  called  into  continuous  use. 

The  light  from  "Golden  Glow"  projectors  is  a  soft,  gold- 
en-yellow light,  a  light  rich  in  rays  under  which  the  eye 


Type  HBD-1412  reflector. 


works  at  its  highest  efficiency.  Therefore,  this  light  should 
be  used  in  flood  lighting  all  utilitarian  subjects;  it  should  be 
used  for  all  subjects  in  which  the  eye  must  be  . able  to  dis- 
close fine  detail,  or  where  the  eye  is  to  be  called  into  con- 
tinuous use.  These  two  simple  rules  make  easy  the  selection 
of  the  proper  projector  for  each  and  every  occasion.  In  their 
general  flood  lighting  catalog,  the  company  publish  a  list  of 
some  125  subjects  suitable  for  flood  lighting. 

Both  the  14-inch  mirror  projectors  are  adapted  to  take 
a  400  watt  Mazda  C  concentrated  filament  flood  lighting  bulb; 
by  the  use  of  an  adapter  any  medium  screw  base  lamp  may 
be  employed — such  as  the  200  watt  Mazda  C  flood  lighting 
lamp,  or  any  other 'standard  concentrated  filament  lamps  de- 
signed for  headlight  or  stereoptican  service;  with  this  wide 
range  of  lamps  to  select  from,  it  is  readily  seen  to  what-  a 
wide  variety  of  uses  these  projectors  may  be  jjlaced.  Equip- 
ped with  a  400  watt  flood  lighting  bulb,  these  projectors  give 
d  maximum  beam  candle  power  of  over  250,000,  with  a  beam 
dispersion  of  13  degrees;  by  drawing  the  filament  of  the  bulb 
slightly  behind  the  focal  point  of  the  reflector  the  disper- 
sion may  be  increased  to  16  degrees,  the  candle  power  de- 
creasing to  approximately  140,000;  controlling  the  disper- 
sion in  this  manner  enables  the  beam  to  be  most  effectively 
controlled  for  any  particular  purpose.  For  general  purposes 
the  company  recommend  their  Type  FL-1413  projector, 
with  either  reflector,  depending  on  the  flood  lighting  condi- 
tions to  be  met.  As  this  projector  is  fundamentally  the  basis 
on  which  all  the  types  are  built  a  brief  description  may  be 
given  regarding  it. 

The  body  proper,  including  ventilator  housing  and  door, 
is  made  of  sheet  metal;  wherever  possible  electrical  spot 
welding  is  utilized  instead  of  riveting,  this  resulting  in  a 
strong,  rigid  and  weatherproof  construction.  The  door  is 
swung  on  heavy  pressed  steel  hinges,  is  fitted  with  a  rubber 
basket  to  assure  its  being  thoroughly  watertight,  and  is  held 


securely  closed  by  a  wing  nut  latch  which  will  noi  work  open. 
The  mirror  is  su]jportc(l  in  a  steel  felt-lined  shell  and  is 
securely  held  therein  l)y  means  of  eight  segments  claniping 
the  edge  throughout  the  entire  periphery.  This  steel  shell 
also  supports  the  entire  focusing  mechanism  as  well  as  the 
incandescent  lamp,  so  relieving  the  mirror  of  all  strain.  The 
projector  is  amply  ventilated,  cold  air  entering  sarne  through 
openings  in  the  lower  jjortion  of  the  door;  this  circulates 
around  the  lamij  and  mirrf)r,  portions  passing  behind  the 
niirror  through  openings  in  the  upper  retaining  segment, 
while  still  other  portions  pass  into  the  mirror  and  around  the 
lamp  Ijase  where,  passing  backwards  through  the  niirror 
opening,  they  cool  the  base  of  the  lamp  and  all  mechanism 
having  to  do  with  its  support  and  focusing.  All  heated  air 
passes  out  through  the  ventilator  located  on  lop  of  the  hous- 
ing. This  system  of  ventilation  has  proven  almost  ideal, 
keeping  the  lamp,  mirror  and  mechanism  at  a  reasonable  tem- 
perature at  all  times.  To  the  lamp  casing  proper  is  mounted 
a  heavy  cast  quadrant,  this  being  supported  in  a  double- 
jawed  swivelling  base;  by  means  of  this  construction  the 
lamp  may  be  rotated  in  any  direction  or  elevated  or  de- 
pressed at  will,  thus  enabling  the  operator  to  accurately  train 
the  beam  on  any  object  to  be  illuminated;  means  are  pro- 
vided for  locking  the  lamp  in  any  desired  position. 


Automatic  Pole-Type  Constant  Current  Transformer 

An  automatic  pole-type  constant-current  transformer  for 
use  with  series  street  lighting  systems  at  points  distant  from 
the  central  stations  has  been  perfected  by  the  Canadian  Gen- 
eral Electric  Company.  The  theory  of  operation  is  identical 
with  that  for  station  type,  constant-current  transformers. 
The  unique  feature  of  this  type  is  that  it  is  mounted  on  a 
pole  and  is  operated  by  an  oil  time-switch.  There  are  no  new 
and  untried  principles  or  parts.  It  is  a  consolidation  of 
various  features  previously  tried  and  proved  right  in  other 
tj'pes  of  transformers  which  have  been  on  the  market  for  a 
long  time.  It  is  entirely  automatic  in  operation,  is  submerged 
in  oil,  mounted  in  a  weather-proof  tank,  and  requires  no  care 
or  attention  after  it  has  been  properly  installed.  It  may  be 
properly  referred  to  as  an  "outdoor"  transformer.  For  in- 
door use  it  may  be  mounted  on  the  station  wall  or  ceiling,  if 
floor  space  is  at  a  premium. 

This  type  R.  O.  transformer  fits  into  the  lighting  com- 
panies' systems  where  transmision  conditions  arise  which 
would  require  a  sub-station  with  control  panels  and  attend- 
ants, but  where  the  amount  of  business  obtainable  and  con- 
struction costs  make  such  an  installation  impracticable. 
Series  street  lighting  systems  require  constant  current  and 
constant  current  transformers  have  always  required  a  sub- 
station with  control  panels  and  an  attendant.  On  that  ac- 
count it  has  been  difficult  to  provide  street  lighting  for 
smaller  towns  and  villages  where  the  revenue  derived  would 
not  be  sufficient  to  warrant  such  an  installation.  Larger 
cities  also  have  experienced  difficulty  in  solving  the  demand 
for  higher  intensities  and  more  units  in  their  suburbs.  The 
growth  of  these  outlying  districts  has  been  so  rapid  that  it 
has  been  almost  impossible  for  the  facilities  of  the  lighting 
companies  to  keep  pace.  When  it  becomes  impracticable  to 
run  circuits  from  the  central  station,  on  account  of  the  dis- 
tance and  the  copper  required,  it  is  not  always  advisable  to 
erect  a  sub-station.  In  many  cases  the  growth  of  communi- 
ties is  so  rapid  that  there  is  an  interval  before  the  sub-station 
can  be  erected  during  which  the  lighting  service  is  hard  put 
to  be  efficient  and  efifectual.  The  type  R.  O.  transformer  was 
designed  for  this  service  and  to  fill  this  demand.  It  does  not 
require  a  sub-station  or  an  attendant,  and  can  be  controlled 
by  an  oil  time-switch.  These  transformers  also  possess  cur- 
rent regulation  as  close  and  through  as  wide  a  range  as  is 
given  by  the  best  station  type  CC  transformer.  The  current 
from  full  load  to  no  load  is  maintained  within  1  per  cent,  of 
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normal.  This  feature  alone  materially  prolongs  the  life  of 
Mazda  lamps  operating  on  a  circuit  controlled  by  such  a 
transformer.  The  efficiency  is  the  same  as  for  the  station 
type  transformer,  and  has  a  high  power  factor. 

For  the  operation  of  Mazda  C  lamps  this  transformer  has 
material  advantages.  The  high  initial  reactance  s'erves  t* 
protect  the  lamps  at  starting,  and  acts  instantaneously  to 
check  surges  on  the  line  which  would  shorten  lamp  life.  The 
moving  secondary  coil,  with  its  high  repulsion,  gives  almost 
perfect  regulation  from  full  load  to  dead  short  circuit.  It 
not  merely  protects  the' lamps  from  changes  in  current  due  to 


changes  in  secondary  load,  but  it  also  protects  the  lamp  from 
fluctuations  in  primary  voltage. 

The  theory'  of  operation  being  identical  with  that  for  the 
station  type  constant  current  transformer,  the  design  differs 
only  in  the  requirements  to  make  the  transformer  automatic. 
Instantaneous  and  entirely  automatic  regulation  causes  con- 
stant current  within  1  per  cent,  on  either  side  of  normal  to  be 
maintained  from  full  load  to  short  circuit.  No  adjustments 
or  changes  in  taps  are  necessary.  A  tap  is  provided  in  the 
2.:i00-volt  primary  so  that  the  transformer  will  carry  full  load 
and  regulate  satisfactorily  when  operated  on  a  2,000-volt  cir- 
cuit. In  addition,  the  3,:5()()-volt  transformer  is  designed  so 
liberally  that  it  will  give  good  rcgnlalimi  on  a  2,400-volt  cir 
cuit.  These  transformers  have  an  ultimate  temperature  rise 
by  resistance  not  exceeding  ,'j.5  degrees  C,  based  on  a  sur- 
rounding temperature  of  35  degrees  C. 


The  Society  for  l-'lectrical  Development  are  distributing 
a  bulletin  describing  the  use  of  the  electric  fan  in  drying 
fruits  and  vegetables.  The  United  States  Department  of 
Agriculture  recently  pul)lishcd  Bulletin  841,  describing  how 
various  vegetables  and  fruits  may  be  preserved  by  dr-ying 
tlie  water  out  nf  tlicm  and  nTonnncnding  the  electric  fan 
as  the  most  convenient  instrument  for  this  iniriiosc.  The 
Imlletin  issued  by  the  Society  gives  a  (|iiantity  of  useful  in- 
formation on  this  new  industry. 


Portable  and  Adjustable  Lamps 

In  the  illustration  herewith  is  pictured  the  Wallace  port- 
able and  adjustable  lamp — the  lamp  that  "stays  put"  any- 
where; that  is,  it  clamps,  stands  or  hangs  anywhere  and 
folds  compactly  into  a  small  space  for  travelling.  Note  the 
adjusting  joint  for  regulating  the  position  of  the  lamp.  In 
addition  there  is  also  furnished  a  two-arm  extension  bracket 


so  that  current  for  lighting  and  for  some  other  purpose 
may  be  used  at  the  same  time.  When  so  used,  the  lamp  i 
an  attractive  table  lamp  and  for  this  purpose  is  supplied  with 
silk  or  cretonne  shades.  For  fastening  to  the  back  of  a  chair 
or  to  a  bed,  etc.,  there  is  a  spring  concealed  in  the  base. 
The  lamp  is  manufactured  by  A.  C.  Penn,  Inc.,  New  Yor' 
city,  and  is  being  distributed  in  Canada  by  Menzies  &  Com- 
pany, Limited,  439  King  St.  West,  Toronto. 


Electrically  Operated  Razor  Blade  Sharpener 

The  razor  blade  sharpener  made  by  the  A.  E.  Hill  Mfg. 
Co.,  Atlanta,  Ga.,  sharpens  the  blade  on  the  same  principle 
that  has  always  been  used  in  sharpening  the  old  style  razor 
by  hand.  The  only  difference  is  that  with  this  machine  the 
hone  and  strops  are  rotated  instead  of  moving  the  razor  over 
them.  The  hone  is  in  the  form  of  a  flat  disc  which  rotates 
in  a  horizontal  plane  and  the  strops  are  mounted  on  wheels 


which  run  in  vertical  planes.  A  special  folder  is  provided 
for  the  blades  which  will  hold  every  style  of  blade.  To 
sharpen  the  blade  it  is  placed  in  the  holder  and  held  against 
tlic  rotating  hone  for  an  instant,  each  side  being  applied 
to  the  hone.  The  holder  is  then  inserted  in  a  slot  provided 
for  it  between  the  two  sharpening  wheels  and  rocked  up 
and  down  so  as  to  apply  first  one  side  of  the  blade  to  the  liot- 
tom  wheel,  then  the  other  side  to  the  upper  wheel.    The  same 
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operation  is  then  performed  with  the  llnisliing-  wheels.  The 
sharpening  wheels  are  made  of  coarse  grained  leather,  the 
perforations  being  filled  with  a  honing  compound  which  feeds 
c)iit  over  the  straps  and  keeps  them  in  condition.  The  finish- 
ing wheels  are  covered  with  the  finest  grade  of  horse  hide 
which  has  been  "broke-in"  on  a  special  machine.  The  con- 
struction of  the  machine  and  holder  is  such  that  it  is  im- 
possible to  apply  the  blades  to  the  hone  or  strops  at  any- 
thing except  the  correct  sharpening-  angle.  It  is  claimed 
that  any  Isoy  or  girl  can  operate  it  and  get  the  same  results 
as  an  expert.  A  lamp  bracket  is  mounted  on  the  head  of  the 
machine  so  as  to  throw  a  good  light  directly  upon  the  work. 
The  stropping  wheels  and  hone  are  belt  driven  from  a  1/10 
horse-power  Robbins  &  Myers  motor. 


Portable  Motor-Driven  Planer 

The  small  motor-driven  planer,  illustrated  herewith,  is 
manufactured  by  J.  D.  Wallace  and  Company,  It  is  operated 
by  a  li  h.p.  motor  which  can  be  connected  to  an  ordinary 
light  socket  and  is  intended  for  use  in  pattern  shops,  repair 
shops  and  other  places  where  small  pieces  are  required  to  be 
dressed.     The  planer  is  equipped  with  two  or  tliree-knife 


J 


cutter  heads,  the  former  operating  at  4,000  r.p.m.  and  the 
latter  at  3,600  r.p.m.  The  width  of  the  cutting  knives  is  4 
inches,  the  length  of  the  front  table  10  inches  and  the  length 
of  the  rear  table  8  inches.  The  motor  is  direct  connected  and 
may  1)e  used  on  eitlier  a.c.  or  d.c.  circuit.  Patented  safety 
guards  are  provided  which  automatically  expose  and  cover 
the  cutting  knives  when  stock  is  passed  over  and  removed. 


The  G.  N.  W.  Telegraph  Company,  Toronto,  have  on 
tiieir  operating  stafT  two  deaf  and  dumb  girls  successfully 
handling  automatic  instruments. 


Glass  Eyelets  for  Temporary  Wiring 

Glass  push-pins  provided  with  an  eyelet  for  use  in  tem- 
porary low-voltage  wiring  are  being  made  by  the  Moore  Pusii 
Pin  Company.    The  pins  are  easily  attached  to  woodwork  or 

walls,  and  it  is  pointed  out  by  the  maker  that  they  are  particu- 
larly useful  for  amateur  battery  work  where  small  wires  are 
to  be  run  about  the  house. 


Trade  Publications  , 

Motor  Generator  Sets — Bulletin  No.  181,  issued  by  the 
Crocker-Wheeler  Company,  illustrating  and  describing  mo- 
tor generator  sets  for  all  purposes. 

C.  G.  E.  Publications — Bulletin  46251-B,  Outdoor  Meter- 
ing Outfits;  bulletin  44417-A,  Ventilated  Commutating  Pole 
Railway  Motor;  bulletin  45000- A,  Vacuum  Tul)e  Lightning 
Arresters. 

Solderless  Connectors — Catalogue  No.  15,  issued  by  Dos- 
sert  and  Company,  New  York,  describing  Dossert  solderless 
connectors  for  stranded  and  solid  wires,  rods  and  tubing; 
also  contains  price  lists,  code  words,  dimensions  and  other 
useful  information. 

Motors — Bulletin  No  24,  issued  by  the  Century  Electric 
Company,  St.  Louis.  This  is  a  very  completely  illustrated 
and  descriptive  book  of  64  pages  on  Century  single-phase, 
self-starting  motors  of  from  l/lO  to  40  h.p.  It  contains  many 
examples  of  motors  applied  to  various  appliances  and  data 
concerning  their  use. 

Synciironous  Motors  for  Power  Factor  Correction. — The 
Westinghouse  Electric  and  Manufacturing  Company,  East 
Pittsburgh,  Pa.,  has  recently  issued  an  enlarged  and  up-to- 
date  circular  on  the  theory  and  application  of  synchronous 
motors  and  power  factor  correction.  The  publication  fur- 
nishes a  clear  and  concise  explana.tion  of  the  underlying  prin- 
ciples of  power  factor  correction  and  its  controi.  A  complete 
set  of  accurately  platted  curves,  accompanied  l)y  examples 
showing  their  application  to  cases  in  actual  -practice,  are 
shown.  These  curves  give  the  operating  man  and  those  un- 
versed in  technical  calculation,  a  simple,  graphical  solution 
for  all  problems  in  power  factor  correction  likely  to  arise  in 
ordinary  practice.  Illustrations  and  detail  descriptions  show 
standard  Westinghouse  machines  for  capacities  from  200  kv.a. 
to  15,000  kv.a.  and  for  all  commercial  voltages  from  220  to 
6600  volts.  Exact  operating  figures,  furnished  in  several 
cases  by  meml)ers  of  operating  staffs  of  the  companies  con- 
cerned, show  the  success  of  synchronous  motors  in  improv- 
ing operating  conditions. 


Harry  Dallyn,  an  engineer  on  the  staff  of  the  Ontario 
Hydro-electric  Power  Commission,  was  recently  electrocuted 
at  Sarnia,  Ont.,  while  examining  a  switchlioard.  He  was  a 
graduate  of  Queen's  University. 
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Current  News  and  Notes 


Cookstown,  Ont. 

Hydro-electric  by-law  recently  submitted  in  Cookstown 
carried  by  big  majority, -only  one  vote  being  cast  against. 

Drummondville,  Que. 

In  connection  with  the  extensions  which  the  Southern 
Canada  Power  Company  are  carrying  out  at  Drummond- 
ville, P.Q.,  a  contract  has  been  awarded  to  the  S.  Morgan 
Smith  Company,  York,  Pa.,  for  a  400  h.p.  single  vertical 
turliine. 
Minden,  Ont. 

Negotiations  are  in  progress  regarding  the  construction 
of  the  Minden  Electric  Railway  through  the  Norland  dis- 
trict. A  preliminary  survey  has  been  made  through  Minden 
to  Mountain  Lake  and  estimates  are  he'mg  prepared  as  to  cost. 

Niagara  Falls,  Ont. 

Reprisals  against  Canada  are  being  talked  of  by  mer- 
chants and  business  men  in  Niagara  Falls,  N.Y.,  l)ecause  of 
the  cutting  off  of  the  electrical  power  supply,  due  to  the 
shortage  in  Canada.  The  purchase  of  the  Ontario  Power 
Company  by  the  Hydro  has  the  effect  of  depriving  some 
United  States  concerns  of  power  previously  supplied  by  the 
Ontario  Power  Company.  These  manufacturers  claim  they 
have  lost  a  hundred  thousand  horsepower  by  the  deal,  and 
they  suggest  that  as  a  reprisal  the  United  States  be  asked 
to  put  an  embargo  on  all  coal  coming  into  Canada. 

Though  handicapped  to  some  extent  by  shortage  of  labor 
the  Chippewa  development  scheme  is  proceeding  in  good 


shape.  It  is  noticealile  in  this  large  work  that  electric  cur- 
rent is  being  used  to  a  much  greater  extent  than  ever  on  a 
project  of  this  kind.  The  trains  which  haul  earth  from  the 
canal  excavation  are  operated  with  electric  locomotives  and 
the  shovels  are  also  electrically  operated.  There  will  be  no 
stoppage  on  the  work  this  winter  unless  conditions  are  un- 
usually severe,  and  it  is  estimated  that  five  years  will  be 
required  to  finish  the  job. 

Rosthern,  Sask. 

Tenders  are  called  to  September  1  by  the  town  of  Ros- 
thern, Sask.,  for  the  supply  and  installation  of  a  gas  engine 
driven  generator  of  a  capacity  of  50  kw.,  or,  as  an  alternative, 
two  units  totalling  this  capacity.  Transformer,  switchboard 
and  switchboard  ecjuipment  and  distribution  system  are  to  be 
included  in  the  tender  or  submitted  separately.  The  total 
expenditure  is  calculated  at  $30,000. 

Thessalon,  Ont. 

The  Hydro-electric  Power  Commission  ot  Ontario  are 
investigating  the  possibilities  of  power  development  in  the 
vicinity  of  Thessalon,  Ont.  The  sites  examined  included  Hal- 
combe's  Mill.  Little  Rapids,  McCreight  Dam,  Tunnel  Bridge, 
Grand  Falls.  Slate  Falls,  Day  Milles,  Milltown  and  Ansonia. 
An  ample  supply  of  power,  it  is  anticipated,  would  Ijring  to 
Thessalon  many  new  industries. 

Vancouver,  B.C. 

The  United  Water  Power  Companies,  Limited,  has  been 
incorporated;  head  office  Vancouver,  capital  $38,000. 


Personals 

Major  R.  F.  Morkill,  former  signal  engineer  of  the  Grand 
Trunk  Railway,- has  been  appointed  by  the  Director  General 
of  Transportation  to  take  over  all  signalling  work  in  the 
area  occupied  in  France  and  Belgium  by  the  British  forces. 

Mr.  C.  J.  Defbailletf,  Montreal  has  been  appointed  man- 
ager and  engineer  of  public  utilities,  including  the  light  de- 
partment, of  the  city  of  Sherbrooke,  and  will  take  up  his 
duties  on  September  1st.  The  city  has  in  contemplation 
a  large  amount  of  electrical  work,  including  the  building 
of  a  transmission  line  from  Weedon,  the  erection  of  a  sub- 
station and  the  installation  of  a  new  plant.  Mr.  Defbailletf 
is  succeeded  by  Mr.  E.  O.  Brown  as  electrical  engineer  of 
the  Canadian  Westinghouse  Company,  Montreal  division. 

Mr.  F.  P.  Holliday  has  just  recently  received  another  pro- 
motion, this  time  from  a  Flight-lieutenancy  to  a  Captaincy  in 
the  R.  F.  C.  Some  time  ago  he  won  the  Military  Cross  and 
more  recently  also  the  D.S.O.  Canadian  friends  will  remem- 
her  Capt.  Holliday  as  unusually  quiet  and  unassuming,  but 
he  has  demonstrated  beyond  a  doulit  tliat  beneath  the  sur- 
face there  is  plenty  of  that  "sterner  stuff"  for  which  the 
British  soldier  is  no  less  famed  in  the  present  than  in  former 
wars.  As  our  informant  puts  it,  "he  has  jumped  right  into  the 
foremost  rank  of  England's  flying  men."  It  is  indeed  grati' 
fying  to  Capt.  Holliday's  friends  that  from  a  sapper  in  the 
Second  Field  Company  of  Canadian  Engineers,  which  lef 
Toronto  in  the  early  days  of  the  war  under  Capt.  (now  Lieu 
tenant-Colonel)  T.  C.  Irving,  he  should  have  achieved  so 
much  honor  and  distinction.  In  this  connection  it  is  inter- 
esting to  record  an  item  in  a  British  paper  of  July  13  to  the 
effect  tliat  a  daughter  had  been  born  to  Capt.  and  Mrs.  Hol- 
liday at  their  ICnglish  home,  80  St.  Helen's  Road,  Hastings. 


We  Offer   For  Sale 

the  following 

SECOND  HAND  60  CYCLE  MOTORS 

1—  20  H.P.,  S50  R.P.M.,  220  V.,  2  Pliase  Westinghouse,  CCL 
:!— 10  71.  P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCT. 
2  "  5  M.P..  1120  R.P.M.,  220  Y.,  2  I'hase  Westinghouse,  CCL 

2—  :>  II. P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
1—  2  H.P.,  1720  R.P.M.,  220  V.,  2  Pliase  Westinghouse,  CCL 

1 —  2  H.P.,  1720  R. P.M.,  any  volt,  2  or      pliase,  Crocker  Wheeler, 
to  he  wound. 

:>,  _  1   H.P.,  1720  R.P.iVI..  any  volt,  2  or  :?  phase,  Westinghouse 
CCL,  to  lie  wound. 

2 —  10  II. P.,  1120  R.P.M.,  any  volt,  :i  phase,  Westinghouse  CCL, 

with  Star  Delta  Switch. 
1—20  H.P.,    S50  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 
'2—10  U.P.,  1120  R.P.M.,  220  V.,  :?  Phase  Westinghouse,  CCL 
1—  5  II. P„  1120  R.P.M.,  220  v.,  :!  Phase  Westinghouse,  CCL 
1 II. P.,  1720  R.P.M.,  220  V.,       Phase  Westinghouse  CCL,  re- 
wound. 

1—  :i  H.P.,  1720  R.P.M.,  220  \',.  :!  Phase  Westinghouse  C,  revvovin.l. 
1  II  I'..  1720  R.P.M.,  220  \'..  :;  Phase  Westinghouse,  C 

25  CYCLE  MOTORS 

1-  -.-)0  il  l'..  7."iO  R.P.M.,  rm  v.,  :{  Phase,  Can.  Gen,  Elec,  Form  K, 
1    CO  II. I'.,  7.")0  K.P.M.,  r>W  v.,      Phase,  Crocker  Wheeler. 

TRANSFORMERS 

2—  7")  K.W.,  CGE,  M.C,  00  cycles,  voltage  1040/20S0-lir)/2.'?0. 
1—40  K.W.,  Packard  R(>0,  00  cycles,  voltage  2200-220, 

1__40  K.W.,  Westg.  C.,  00  cycles,  voltage  "22(K)/1 100-220/110. 
]—2'/j  K.W.,  Packard  RIO,  (iO  cycles,  voltage  1100/2200-110/220. 

Write  for  prices  on  these  or  new  machinery. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  Limited 
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PHILUPS  CABLES 

as  supplied  to  the  Toronto  Hydro  Electric  System 


These  illustrations  show  cross  sections  in  the  original  size  of  cables  recently  supplied  to  the 
T.  H.  E.  System  and  reordered  by  them  for  further  extensions.  The  specifications  are  as  follows. — 
Conductors  composed  of  37  strands  each,  .082  in.  diameter.  Thickness  of  dielectric  on  each  conduc- 
tor, .210  in.  Thickness  in  belt,  .210  in.  Thickness  of  lead  sheath,  .160  in.  Overall  diameter,  2.61  in., 
250,000  CM.  Three  Conductor,  Paper  Insulated,  and  plain  Lead  Covered  Cable  for  13,200  volts.  We 
can  supply  you  with  wires  and  cables  of  any  size  for    Power,   Lighting,  Telephone,  Telegraph,  etc. 

Write  us  for  detailed  information. 

NOTE. — Specification  of  cable  in  left-hand  cut:  3  0  B.  and  S. 
Three  conductor.  Each  conductor  19  strands,  each  ,094  in.  diam. 
Thickness  of  dielectric  on  each  conductor,  .21  in.  Thickness  of  dielec- 
tric on  belt,  .21  in.  Thickness  of  lead  sheath,  .15  in.  Overall  diameter, 
2.60. 

Specification  of  cable  in  right-hand  cut:  As  stated  in  copy. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:   Toronto         Winnipeg         Regina         Calgary  Vancouver 


Phillips  Factory 
at  Montreal 
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Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Adv»rtisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


TOWN  OF  COBALT 


Tenders  for 

Telephone  Equipment 
and  Installation 


Tenders  will  be  received  by  the  undersigned  up  to  5  o'clock  p.m.  of 
Tuesday,  September  18th,  1917,  for  the  supplying  of  material  and  labor, 
or  for  either,  necessary  in  the  installation  of  a  complete  telephone  system  in 
the  Town  of  Cobalt,  and  in  part  of  the  Adjoining-  Township  of  Coleman. 

Further  particulars  will  be  furnished  by  the  undersigned. 


17-17 


R.  L.  O'GORMAN, 

Town  Clerk. 


Motor  For  Sale 


1— I.'jO  H.P.,  3.5  cycle,  3  phase,  2200  volt, 
Westinghouse  motor,  type  C.C.L.,  480 
R.P.M.,  complete  with  sliding  base,  pulley 
and  compensator.  New  this  year.  Power 
Plant  Equipment  Co.,  Traders  Bank 
Building,  Toronto.  15-17 


FOR  SALE 
Hydraulic  and  Electric 
Machinery 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Ensinecr  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG.,  ISKinsSLW..  TORONTO 


PETRIE'S  LIST 

of  New  and  U»ed 

MOTORS 

for    Immediate  Delivery 


No.  11. P.  Pliase  Cycle  Volts 


One  S.  Morgan  .Smitli  water  Itirbitie  unit  (101.'?) 
twin  wheels  built  for  .^f)-!)!*  ft.  head,  rating  1,400 
li.p.,  governor  attached;  also  aiiout  li;0  ft.  steel 
Ijenstock,  S  ft.  diam.  !")/10  plate. 

One  Can.  (len.  Klec.  A.  C.  generator  (dynamo), 
750  k.v.a.  (l!il:{),  single  phase;  can  he  easily 
cliangcd  to  2  phase  or  .'5  phase. 

One  .\.  C.  stationary  transformer,  .lO  k.v.a.  ; 
primary  voltage,  1,040/2,040;  secondary,  2  taps,  50 
V.  and  100  v. 

One  llolt/er-Cabot  D.C.  generator,  G  volts,  2.''(0 
am|i.,  complete  with  field  rheostat. 

One  Kailroad  Engineer's  transit,  tripod  and  rod. 
Makers,  Kneffel  &  ICsser,  costing  !)!225. 

.Ml  in  the  best  condition.  Ouotatioivs  made 
t<j  relialde,  bona  fide  enijiiiries.  Delivery  can 
be  made  in  three  weeks.  llox  r>r>(j,  IClcctrical 
.News,  'Icjroiito,  Ont.  18-1. f. 


2.'i 
20 
10 

7 'A 
7 'A 
■7  A 


25 
25 


00 
00 


00 


550 
550 
5.50 
220 
550 
.5.'-|0 
5.50 
200 
550 
550 
220 
110 


Speed 
1440 

710 
1420 
1710 
1700 

7.50 
1440 

,S50 
1440 
14.50 
1400 
.■i400 


Maker 
J.  &  M. 
Westg. 
Westg. 
Fisher 
Lancashire 
Packard 
Chapman 
Westg. 
Excelsior 
Excelsior 
Excelsior 
niehl 


5-500  c.p.  Incandescent  lamps  with  sockets  and 
globes. 

Write  Us  for  Prices 

H.  W.  PETRIE,  Limited 

Front  St.  We«t  •  Toronto,  Ont. 
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FOR  SALE 


MOTORS 
GENERATORS 
TRANSFORMERS 

25  and  60  CYCLE 


If 

You  Have 
Electrical  Equipment 
For  Sale 

Send  Particulars  to 

E.  A.  LOWRY 

209  King  Street 


GUELPH 


ONT. 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO.  ONT. 


ELECTRIC  ROW  BOAT  MOTOR 

Make  your  Row  Boat 
an  Electric  Launch. 
Buy  a  jewel  De- 
tachable Row 
Boat  Motor  run 
by  electricity. 
Attaches  to  any 
Row  Boat  and 
runs  on  two  six 
Batteries. 

Agents  wanted.   Write  for  prices 

JEWEL  ELECTRIC  COMPANY, 
112  N.  Fifth  Ave.,  Chicago 


rROCURED  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 


SEND  FOR  HAND  BOOK 

ATE  NTS 


PHONI 

MAIN 
-  2682 

RIDOUT  Sc  MAYBEE 

59  Yonge  Street 


TORONTO 


CANADA 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work*,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Office!  and  Brunch  Warehoufei: 
501  Merchintf  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue.  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  thipment*  from  Factory  or  nearest  Warehouse 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama^Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

**Majestic**  heat  everywhere— the  dining-roonif  the  drawing-room, 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 


300% 

STRONCERTHAN 

ACID  FLUX 


and  cleans  the  wire  or  metal 
without  biting  the  surface.  Can't 
start  corrosion  nor  reduce  capa- 
city of  the  wire.  That's 


4  forms :  Stick,  paste, 
salts,  and  liquid. 


Sample  for  your 
Dealer's  Name. 

Houston  &  Co.,  Ltd.,*^"'^Sl;rp''Ec!°''' 

22    College    Street,  Toronto. 
1825  Scarth  Street,  Regina. 
"In  the  Soderman's  game  since  '93." 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern   Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarks  mitcbell 
Pcrcival  H.  IDitcbcli 

Consulting  and  Snpervisinti 
Engineers 

Hjdraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng-ineering. 

Trader*  Bank  Building,  TorontO 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Blda..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechnnical,  Electrical,  Hydraulic,  Steam,  Ga» 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
626    Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  iVlcGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W.Craig  St.,  Montreal 


BANK  Off  ICE^<l_-<^°""=E' SCHOOL.  ^ 
OOURT  HOUSE  a^^"""'^"»'J^!^"ini!C^ 
Dfllig5T0R£flTTINCS.%^S5END  FOR 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Lie;ht,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE     :  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :       A.  L.  Mudge,        A.  L.  MieviUe 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.  Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATEN  T  S 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 
Also  at  Montreal,  Ottawa,  Washington,  D.C. 


STANLEY  LI0HTF007 

RCC'O  PATENT  SOLICITOR  AND  ATTOnNeV 

UUMSDCN   BLDG.(^*Jy'^'!!,^J.")  TORONTO. 


NCW  eOOKLCT  OF  COMP 


.ETC  INFORMATION  FREE 
M.  37  13 


Electrical  Testing 

Laboratories 

'Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Toweis  end 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  aflfecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. :  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que.; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
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A  NICKEL 

Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.  Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
31^  this  natural  stronger-than- 

■^■C/  1  A-*^     steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufadtured  forms  are  Rods,  Flats,  Casings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


lllllln.lllllMIHlMlllllllt 


Quality  That  Speaks 

Far  more  tlian  we  can  say  about  Weston  pre-eminence 
is  revealed  fully,  unmistakably,  emphatically  in  every 
detail  of 


Indicating  Instruments 

Their  superiority  is  so  marked,  so  easily  demonstrated 
by  test,  tliat  only  one  decision  will  be  possible  after 
you  have  made  comparisons. 

Weston  Electrical  Instrument  Co. 

23  Weston  Ave.,  Newark,  N.  J. 
TORONTO — A.   H.  Winter-Joyner,  Ltd., 

100  Wellington  Street  West. 
MONTREAL,    WINNIPEG    and  VANCOUVER— 
Northern  Electric  Company,  Limited 


IlilllillllllllllliliiiiiiiiiiiiiiiiiiliiliiliiiliiiiiilliliT: 


Power  Factor  Meter — 
One  of  the  complete 
group  of  Weston  Round 
Pattern  Instruments  for 
service  on  A.  C.  Switch- 
boards. 

Write  for  particulars  re- 
garding Weston  models 
designed  for  any  field  of 
Indicating  Electrical 
Measurement  that  inter- 
ests you. 


Reamers 


Cutters  Taps  Dies  Drills 

p.  &  W.  Co. 

Look  for  these  letters  on  the  tools 
Pratt  &  Whitney  Co.  of  Canada,  Limited 


MONTREAL 

723  Drummond  BIdg. 


DUNDAS,  ONT. 

WINNIPEG 

1205  Mc Arthur  Bldg 


VANCOUVER 

609  Bank  of  Ottawa  Bldg. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;. half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  General  Electric  Company 
Canadian  Westingliouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company 'of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

British  Ahnniiiium  Company 
Northern   Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghonse  Company 

Ferranti  Electrical  Compan_y  of  Canada 

Toyner,  Limited,  A.  H.  Winter  . 

Northern  Electric  Company 

Wagner   Electric   Mfg.   Company  of  Canada 

Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian    Westingliouse  Company 
Duncan  Electrical  Company 
Hulibell   Company.   Harvey . 
National   Metal   Molding  Company 


AUTO  STARTERS 

Adams-Bagnall    Electric  Company 

BATTERIES 

Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


Jordan  Bros.  Inc. 


BLOCKS 


BOLTS 

McGill    Manufacturing  Company 

BONDS  (Rail) 
Electric   Railway  Improvement  Company 
Ohio  Crass  Company 

BOXES 

Canadian   Westinghonse  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

Slanrhiid    Underground   Cable   Company   of  Can- 
ada. Limited. 

BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited 
Joyner,  Limited,  A.  H.  Winter 
"Pringle,  R.  E.  T.,  Ltd. 

BRAKfiS 

Sundh   Electric  Company 

BUS  BAR  SUPPORTS 

Joyner,  Limited,  A.  H,  Winter 
Moloney  Electric  Company  of  Canada 

BUSHINGS 

Electrical   Fittings  Company 
National   Metal   Molding  ■Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company 
Canada  Wire  &  Gallic  Company 
D.   &   W.   Fuse  Company 
Northern  Electric  Comjiany  < 
Phillips  Electrical  Works,   F.ugeuc  1'". 
Standard    L'nderground    Cable    Cimipiiny    of    (  an- 
ada.  Limited. 

CABLE  ACCESSORIES 

Northern  Electric  Company 

Slandaitl    I'mlcrground    Crddc    (  niii|.:iny    of  Can 
ada.  Limited. 


CARBONS 

Canadian    Westinghouse  Company 

CAR  EQUIPMENT 

Ohio   Brass  Company 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic   &   Engineering  Company 

CHAIN  (Driving) 
Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian   Crocker- Wheeler  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company   of  Canada 
Northern    Electric  Companny 
Sundh  Electric  Company 

COILS 

Cleveland  Armalure  Works 
D.  &  W.  Fuse  Company 

COMPOUNDS 

Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSE1RS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British  Aluminium  Company 
National   Metal   Molding  Company 
Nortliern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
National   Metal   Molding  Company 
Northern   Electric  Company 

CONVERTING  MACHINERY 

Canadian   Vickers  Limited 

Ferranti   Electrical   Company   o/  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Northern  Electric  Company 

CONTROLLERS 

Canadian  Crocker-Wliceler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Sundh    Electric  Company 

CONNECTORS 

Dossert  &  Company 

COOKING  DEVICES 

Canadian  General   Electric  Company 
Canadian    Wesfingliouse  Company 
National   F.liiliir    Mealing  Company 
Northern   h.l'  -  i  i  i'    i  nnipany 
.Spielmann    Ayim  u  s,  Registered 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 

Nortliern   lUectiic  Company 


CRUDE  OIL  ENGINES 

Boving  Hydraulic  &  Engineering  Company 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago   F"use   Manufacturing  Company 
1).   &  W.   Fuse  Company 
G.  &  W.  Electric  Specialty  Company 

DETECTORS  (Voltage) 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,   Limited,   G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson   Glass  Company 

ELECTRIC  RANGES 

National    Electric    Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  I^aboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Northern  Electric  Company 

FIXTURES 

Benjamin    Electric    Manufacturing  Company 
Canadian  General   Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman   Brass   &  Metal  Company 

FIXTURE  CHAIN 

McKiniion  Chain  Company 

FLASHLIGHTS 

Nortliern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Tubular  Woven  Fabric  Company 

FUSES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Daum,  A.  F. 

Detroit  Fuse  &   Manufacturing  Company 
D.   &  W.   Fuse  Company 
Economy  Fuse  Si  Manufacturing  Company 
G.       W.  Electric  Specialty  Company 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 

(Continued  on  page  ) 
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REFLEX 

Spark  Plugs 

The  REFLEX  Line  of 
Spark  Plugs  is  a  trade 
winner.  They  are 
made  right — stay  clean 
and  keep  the  car  on 
the  go.  A  Gold  Bond 
guarantee  against  de- 
fective material  and 
workmanship  is  given 
with  each  plug. 

Every  customer  satisfied  —  profits 
sure — a  good  line  to  handle  for  win- 
ning" the  good-will  of  motorists  and 
,   users  of  engines. 

Get  the  "Reflex"  Agency. 

Write  for  full  particulars. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


An 

Attractive 

Design 

for 

White- 
Way 

Lighting 


A.  H.  WINTER  JOYNER,  LIMITED 

TORONTO  MONTREAL 

"Consult  a  Specialist" 


Standard 

Wires  and  Cables 
are  cheapest  in  the 
end  because  their 
superior  quality 
insures  durability 
and  dependability 


Manufactured  Ijy 

Standard  Underground  Cable  Co. 

of  Canada,  Limited, 

Hamilton,  Ont, 

Montreal,  Toronto,  Hamilton,  Seattle. 

Manufacturers  of  Electric  Wires  and  Calilcs  uf  all  kinds, 
all  sizes,  for  all  classes  of  service  ; 
also  Cable  Accessories. 


Do  Not  Guess 


Know  that  your  motors 
are  dependable.  There  is; 
one  sure  way.  Buy 


Motors 

■  Rememljer  "The  Proof 
of  the  I'uddiiii;" — consult 
Ihe  man  \\-h()  (jwns  or  run.s 
a  AX'ayner  Motor,  llis  ex- 
perience will  eliminate  any 
doubt  in  your  mind. 

Then  send  for  Bulletins 
11013  and  11113. 


of  Caxiada  Liniitcd-Moivtj"eal 


(iuardian  Bldg.,  Montreal. 


■Ml  .\delaidc  Si.  \V. 


Tot  onto. 
.SIS 
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FUSE  BOXES 

1).   &  \V.   Fuse  Company 
Xortliein  Electric  Company 

GENERATORS 

Canadian  Crocker-Wheeler  Company 
Canadian  (General  Electric  Company 
Canadian   Westingliouse  Company 
Canadian  Vickers,  Limited 
Electrical   Maintenance  &  Repairs  ompany 
Ferranti   Electrical   Company   of  Canada 
Lancashire   Dynamo   &   Motor  Company 
Lincoln  Electric  Company  of  Canada 
Thomson   Company,   Limited,  Fred 
Toronto   &   Hamilton   Electric  Company 

GLASSWARE 

Jefferson   Glass  Company 

GUARDS  (Lamp) 

JlcGill  Manufacturing  Company 

HANGERS 

Standard    Underground   Cable   Company   of  Can- 
ada, Limited. 

HEATING  DEVICES 

Canadian  General  Electric  Company 
Canadian   Vickers,  Limited 
Canadian    Westinghouse  Company 
Majestic  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HYDRAULIC  MACHINERY 

Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Rednianol  Chemical  Products  Co. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Weston  Electrical  Instrument  Company 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 

Kedmanol   Chemical  Products  Company 

INSULATORS 

Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 
Illinois    Electric    Porcelain  Company 
Moloney   Electric   Company   of  Canada 
Mica   Company   of  Canada 
Northern  Electric  Company 
Ohio   Brass  Company 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Majestic  Electric  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 

LAMP  BULBS  (Electrical) 
Jefferson    (ilass  Company 

LAMPS 

Canadian   (icneral   Electric  Company 
Electrical    Maintenance    &    Repairs  C(im])any 
High    Efficiency   Lamp  Company 
IJncoIn  Electric  Company  of  Canada 
Moloney   Electric  Company 
Northern  IClectric  Company 
Starr  Son  &  Company,  John 


LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric   Service   Supplies  Company 
Moloney   Electric   Company   of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian    General    Electric  Company 
Cope,  T.  J. 

Northern  Electric  Company 

Ohio   Brass  Company 

Pringle,'  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 
Sundh   Electric  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 

Chicago  Mica  Company 

Kent  Bros-  * 

Mica  Company  of  Canada 

MOTORS 

Canadian   Crocker- Wheeler  Company 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Canadian  Vickers 

Century  Electric  Company 

Electrical  Maintenance  &  Repairs  Company 

Ferranti  Electrical  Company  of  Canada 

Great  West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Company 

Northern  Electric  Company 

Petrie,   Limited,   H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

Thomson  Company,   Limited,  Fred 

Toronto  &  Flamilton  Electric  Company 

Wagner  Electric   Mfg.   Company   of  Canada 

NICKEL 

Internationa!   Nickel  Company 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Devoe  Electric  Switch  Company 
Northern    Electric  Company 

PAINTS 

Spielmann  Agencies  Rcgd. 

PAINTS  &  COMPOUNDS 

(i.    Sr    W.    Electric   Specialty  Company 
McGill    Manufacturing  Coniiiany 
Spielmann    Agencies,  Registered. 
Standard   Underground  Cable  Co.  of  Canada 


PHOTOMETRICAL  TESTING 

Electric  Testing  Laboratories,  Inc. 


PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 

Acme  Stamping  &  Tool  Works,  Limited 
Ohio  Brass  Company 

PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern   Electric  Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 

Hubbell  Company,  Harvey 

Northern   Electric  Company 

Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,   Limited,  A.  H.  Winter 
Northern  Electric  Company 

Standard   Underground   Cable   Company   of  Can 
ada.  Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &  Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturtng  Company 
Hubbell  Company,  Harvey 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Siuidh  Electric  Company . 

REMOTE  CONTROL  SWITCHES 

Electrical  Maintenance  &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 

Electrical  Maintenance  &  Repairs  Company 

Thomson  Company,  Fred 

RHEOSTATS 

Canadian    Westinghouse  Company 
Sundh   Electric  Company 

RODS 

International   Nickel  Company 

ROSETTES 
Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin.  Electric   Manufacturing  Company 
Canadian    General    Electric  Company 
Duncan   Electric  Company 
Monarcli  Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 

Starr  Son  &  Company,  John  '4 
(Continued  on  Page  .';2) 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


Transformers 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
'  neers,  we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


Redmanol 

^^^^^^  '  The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


"AMERICAN"  BITUMINIZED 

FIBER  CONDUIT 

can  be  laid  in  trench  either  with  or 
without  concrete.  Minimum  absorption 
— maximum  puncture  test.  7  foot 
lengths  mean  faster  laying. 

^-in  walls  and  ^-in. 
socket  joints.  Sealing 
compound  furnished 
with  each  shipment. 
Skilled  labor  unneces- 
sary. 


AMERICAN 
CONDUIT 
COMPANY 

EAST  CHICAGO 
IND.  U.S.A.  ' 
140  NASSAU  STREET, 
NEW  YORK 


Write  for  Literature. 


Puncture  Proof 
Outdoor 
"Unit    Type"  Insulators 
Outdoor  Sub-Stations 
Air    Break  Switches 
Choke    Coils,  Fuses 
Bus   Bar  Supports 


Unit 


Type 


Latest  Developmeni 

Ask  for  Data 
Prompt  Shipments 

Moloney  Electric  Co. 

Toronto 
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SOLDERING  FLUXES 

Allen  Company,  L.  15. 
Houston  &  Company 

SPECIAL   HEATING  APPLIANCES 

National  Electric  Heating  C9mpany 

STANDARD  CELLS 

Weston   Electrical    Instrnment  Company 

STORAGE  BATTERIES 

Canadian    Hart    Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Canailian  General  Electric  Company 
Joyncr.   IJmited,  A.   H.  Winter 
Xorthern  Electric  Company 
Pringle,  R,  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westingliouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Moloney   Electric  Company  of  Canada 
National   Metal  '  Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 
Sundh   Electric  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical   Company   of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 


TAPS 


Jordan  Bros.,  Inc. 


TELEPHONE  EQUIPMSNT  AND  SUPPLIES 

Canadian  Independent  Telephone  Company 
Northern  Electric  Company 

TOASTERS 

National  Electric  Heating  Company 
Northern  Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Thordarson   Electric  Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson   Electric   Manufacturing  Company 
Wagner   Electric  Mfg.   Company  of  Canada 

TRANSMISSION.  TOWERS 

Canadian  Bridge  Company 


TROLLEY  GUARDS 

Ohio.  Brass  Company 

TUBING 

Northern  Aluminum  Company 

TURBINES 

Boving  Company  of  Canada 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,   Limited,   G.   M.  ' 
Northern   Electric  Company 

VACUUM  CLEANERS 

Houston  &  Company 
Pringle,  R.   E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 
Smith  Company,  S.  Morgan 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company 
Canada   Wire   &  Cable  Company 
r>.  &  W.  Fuse  Company 
International   Nickel  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 
.  Starr  Son  &  Company,  John 

WIRING  DEVICES 

Canadian  General  Electric  Company 
Northern  Electric  Company 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 
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MARK 


A 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 

Special  porcelain  of  all  kinds.  In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes, 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A. 
Toronto,  Canada,  307-308  Tyrrell  Building 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package      -       Quantity  250 

ASK   YOUR   JOBBER,   OR   WRITE  US 

The  Duncan  Electrical  Co.,  Limited 


1665  St.  James  St. 


MONTREAL,  QUE. 


For 

Chemical  Plants 

The  insulation  on  Lincoln 
Motors  protects  the  windings 
against  damage  from  acids, 
alkalies,  and  other  chemical 
solutions. 

In  many  large  installations 
the  motors  are  driving  pul- 
verizers, mixers  and  general 
machmery  under  the  most 
severe  conditions.  . 

Lincoln  Motors  have  been 
adopted  in  a  number  of 
Chemical  Plants  after  long 
comparative  service  tests  of 
several  different  motors. 

Write  for  Bulletin  on  Motors 
**Link  up   with  Lincoln'* 


Lincoln  Electric  Co. 

of  Canada,  Limited 


Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 
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W^stinghouse 

Arc  Welding  Equipment 


Filling  up  Blow  Holes  in  a  Casting  with  a  Westinghouse  Electric  Arc  Welding  Equipment. 


Don't  Scrap  Castings — Weld  Them 

Shrinkage  cracks,  blow  holes,  misruns  or  similar  defects  can  be  built  up  with 

Westinghouse  Arc  Welding  Equipments 

The  value  of  the  electric  Welding  outfit  as  a  money  saver  has  multiplied 
during  the  past  few  years  owing  to  the  increase  in  the  cost  of  materials 
and  supplies  used  in  foundry  practice,  and  the  rush  for  production. 

It  will  pay  you  to  investigate  the  possibilities  a  Westinghouse  Arc  Welding 
outfit  will  afford  you. 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto       Montreal  Ottawa  Halifax     Ft.  William      Winnipeg       Edmonton  Calgary  Vancouver 

Traders  Bank     52  Victoria      Ahearn  &  Soper      105  Mollis  Telfer  158  Portage         211  McLeod       Grain  Exchange     Bank  of  Ottawa 

Bldg.  Sq.  Ltd.  St.  Bldg.  Ave.,  E.  Bldg.  Bldg.  Bldg. 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOV  lost  in  prestige 


through  not  being  able  to  take  care  of 
your  customers'  business  ? 
How  much  have  YOJJ  lost  in  Profit  on 
this  business  f 

Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

■Ton  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
tlirough  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Others  are  doing  it.    Why  not  you?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phones: 

Adelaide  902 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"  ALW^AYS  ON  THE  JOB  " 


Nights  and  Holidays 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.T.  Dale,  Manager,  Beach  1723 


Renold  Patent  Silent  Chains 

EFFICIENCY        RELIABILITY        DURABILITY  COMPACTNESS 


Two  10  H.P.  Renold  Silent  Chain  Drives  which  have  been  operating  Exciters 
continuously  for  over  four  years  in  Canadian  Municipal  Power  House. 


Recognition  of  the  RENOLD 
record  of  Reliability  and  Sup- 
eriority is  strongly  evidenced 
by  the  fact  that  one  of  the 
largest  and  most  important 
Canadian  Municipalities  re- 
cently ordered  a  500  H.  P. 
RENOLD  Silent  Chain  Drive 
to  operate  a  "  Standby  "  Unit. 

Write  for  illustrated 
catalogue 

WE  STOCK  CHAIN  AND  REPAIRS 


Sole  Canadian  Agents 


JONES     &     GLASSCO  Engineers 


Branch  Office,  Toronto 


(Reg'd) 


St.  Nicholas  Bldg.,  MONTREAL 
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ELECTRIC  REPAIRS 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Co.,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 


I    G  &  W  DETACHABLE  POTHEADS  | 

Are  a  Direct  Solution  of  Many  Problems  1 


They 
Simplify 


They 
Eliminate 


Lay  Out 
Construction 
Maintenance 
Operation 

Cutting  and  Splicing 
Temporary  Jumpers 
Duplication  of  Lines 
Spare  Equipment 


They 
Facilitate 


They 
Are 


Sectionalizing 
Testing 
Throw  Overs 
Feeder  Stripping 
Tie  Line  Provision 

Low  in  Cost 
Safe  to  Handle 
Permanently  Reliable 
Co  nserva'ively  Rated 
Widely  Used 


Let  us  show  their  application  to  your  circuits 


G  &  W  Electric  Specialty  Company  | 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.S.A.  = 


A.  H.  Winter-Joyner,  Ltd. 
A.  H.  Winter-Joyner,  Ltrl. 
Benz-Richardson  Co.,  Ltd. 
General  Supplies  Ltd. 


100  Wellington  St.  West  Toronto 
New  Birks  Building  Montreal,  Que. 
69!?  Notre  Dame  Ave.  Winnipeg 
122  11th  Ave.  West        Calgary,  Alta. 


bL.XXVI  No.  18 


Toronto,  Sept.  15,  1917. 


Generation,  Transmission  and  Application  of  Electricity 


of  theWide  Vari- 

e1y  of  Success- 
ful InstaUations 

oMeters 


BUILT  LIKE  A  WATCH 


From  the  depths  of  the  earth  (on  mhie  locomo- 
tives)— from  the  depths  of  the  sea  (on  submarines) 
to  the  highest  of  Iniildings  (like  the  Singer,  the 
Metropolitan,  the  Woolworth,  the  Equitable  build- 
ings of  New  York) — Sangamo  meters  are  used.  For 
every  class  of  service  there  is  a  type  of  Sangamo 
meter  particularly  adapted  to  the  requirements, 
whether  the  meter  has  to  he  used  under  conditions 
of  intense  vil)ration  or  jarring,  as  on  a  battleship, 
on  an  electricalh'  liglited  train;  in  a  res'dence,  on  a 
switchboard  of  a  great  industrial  plant,  or  in  the 
service  of  leading  central  stations.  The  adaptability 
of  the  Sangamo  meter  for  all  these  varying  condi- 
tions, the  ease  with  which  it  may  be  installed,  the 
accuracy  it  will  maintain  in  long  service  and  the 
facility  with  which  it  may  he  tested  from  time  to 
time,  are  absolutely  unequalled.  Ask  for  our  litera- 
ture and  be  convinced. 

Sandamo  Electric  G3inpany 

of  Caiiada,Ijimited 


Toronto 


Montreal 
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A  Timely  Suggestion 
for  Christmas 


No.  49827-E 


No.  49824-E 


We  are  prepared  to 
supply  you  with  a  high 
grade  line  of 

PORTABLE 
ELECTRIC 
LAMPS 

We  offer  a  complete 
assortment  of  article 
and  exclusive  designs, 
of  which  only  a  few 
are  illustrated  here. 

These  Reading 
Lamps  make  pradlical 
Christmas  gifts  and 
there  should  be  a  good 
demand  for  them  in  your 
territory. 

It  will  pay  you  to 
get  in  touch  with  our 
nearest  house  before  the 
rush  of  the  Chri^mas 
season  commences. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy 


No.  49825-E 


No.  49821  E 


We  will  be  glad  to  quote  you  on  these  and  other 
attractive  Christmas  Sellers 

Northern  Ekctrfc  Compafty 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 
TORONTO 
LONDON 
WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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No.  8O504 


No.  80506 


Wire  your 
next  job 
the 

Benjamin-Starrett  Way 


No.  80508 


\  FTER  the  work  is  done,  after  the  wiring  job 
is  completed  in  a  thorough  and  capable  manner, 
what  is  there  to  show  that  the  wiring  is  workman- 
like and  a  credit  to  the  man  who  did  it? 

What  is  it  that  always  remains  in  plain  sight — the 
one  piece  of  evidence  as  to  the  character  of  the 
work  ? 

It  is  the  centre  of  distribution — the  panel  board. 

Benjamin-Starrett  Panels 

are  made  of  moulded  insulating  material,  and  have 
the  bus  bars  concealed.  They  are  small,  light,  and 
not  subject  to  breakage. 

Careful  comparison  of  labor  costs  between  the  old 
styles  of  panel  installation  in  cabinets  and  the  Benjamin- 
Starrett  type,  shows  that  the  latter  is  the  cheaper  to 
install. 

They  make  a  better — and  a  better  looking  job. 


No.  80510 


Benjamin  Electric  Mfg.  Co. 

of  Canada,  Limited 

11-17  Charlotte  Street        -         -  TORONTO 
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oS^I^II  "FlEXTU  B  E 


The  seamless,  interwoven  and  non  -  collapsible 
construction  of  FLEXTUBE,  the  quality  of  the 
materials  which  enter  into  its  construction,  the 
"roller-bearing"  wireway,  the  double  compounding 
and  the  protecting  outer  braid,  make  this  a  dis- 
tinctive product,  one  which  pleases  the  wiremen, 
increases  the  profit  of  the  contractor,  and  gives 
eminent  satisfaction  to  the  owner. 

Your  use  of  FLEXTUBE,  or  examination 
of  a  sample  (sent  upon  request),  will 
verijy  every  claim  we  make  for  it. 


National  Melal  Molding  S 

Manufacturers  of 

EJectricaJ  Conduits   &•  Fittings 
1118  Fulton  Building,  PITTSBURGH, PA. 


Atlanta 
Boston 
Buffalo 

Chicago 

Kueiios  Aires 


Dallas 

Denver 

Detroit 


Portland 
Havana 


Los  Angeles  Salt  Lake  City 

New  York  San  Francisco 

Philadelphia  Seattle 
St.  Louis 
Manila  Paris 


Canadian  Distributors 
CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 


Head  Office, 


TORONTO 


Montreal 
Halifax 
Ottawa 
Cobalt 


District   Sales  Offices: 
Winnipeg 
Calgary 
London 


Edmonton 
Nelson 
Vancouver 
South  Porcupine 
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Bang  away 
on 


North (^rtt  Electric 

DURADUCT 


(Reg.  Can.  Patent  Office) 


An  ec^ridental  hammer  blow  will  flatten  Duraduct 
but  it  has  the  "come  back." 

You  can't  hurt  it  because  it  is  a  single  wall  conduit. 
There  are  no  layers  to  pull  away  from  each  other. 
This  is  but  one  of  the  exceptional  features  you 
obtain  only  in  Duraduct. 

All  reliable  dealers  sell  Duraduct. 


Northara  Ekctn'c  C^mpa/iy 


MONTREAL 
HALIFAX 
OTTAWA 


UMITED 

TORONTO 

LONDON 

WINNIPEG 


THE  BLACK  DOTTED  LINE  IS  THE  MARK  OF 

— —^-DURADUCT  


REGINA 
CALGARY 
VANCOUVER 
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Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%. Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 


rERRANTI 


-SN^/  S 


Poly  Phase 
Transformers 

Pole  Type 

Before  placing  an  order  for  Trans- 
formers, make  an  inspection  of 
our  extensive  stock  of  3-phase,  60- 
cycl Pole  Type  Transformers  at 
Winnipeg"  or  Toronto  warehouses. 

Immediate  shipments 

Ferranti  Electrical  Company 
of  Canada,  Limited 

TORONTO  MONTREAL  WINNIPEG 

90  Sherbourne  St.      704  Unity  Bldg.      Farmer's  Advocate  Bldg. 
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Special  Poly-Phase  Meter  for 
Hydro  Electric  Lines 


One  of  the  main  features  in  our  new 
type  meter  is  a  double  terniinal  block, 
giving"  greater  protection  in  overloads. 
The  inside  of  this  meter  is  designed  with 
plenty  of  room  for  the  connections.  This 
is  a  safety  feature  in  lightning  storms  and 
surge  conditions.  All  three  line  wires  are 
carried  direct  through  the  meter  from  left 
to  right.  This  meter  is  designed  for  and 
is  used  on  the  lines  of  the  Hydro-Electric 
Power  Commission  for  Ontario.  Write 
for  Bulletins,  and  prices. 


Chamberlain  &  Hookham  Meter  Co. 

LIMITED 

243  College  Street  61  Albert  Street 

TORONTO  WINNIPEG 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing-  In- 
duction Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


A  cc  i  d  e  n  ts  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire "  machines, 
minimum  incon- 
venience from 
such  breakdowns. 


350  H.  p.  Self  Starting  Synchronous  Motor  Driving  Colliery  ' 
Ventilating  Fan. 

The  Lancashire  Dynamo  and  Motor  Co.  of  Canada^  Ltd. 

Montreal  107-109  Duke  St.,  Toronto 
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Acme  Stamping  and  Tool  Works  .  .  40 
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National  Electric  Heating  Company  56 
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Nerlich  Company  
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Ohio  Brass  Company 


Packard  Electric  Company    16 
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Robertson  Limited,  J.  M   54 

Robbins  &  Myers  Company   19 

Ross  &  Company,  R.  A   54 
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Sangamo  Electric  Mfg.  Co   1 

Smith  Company,  S.  Morgan   11 

South  Bend  Current  Control  Co.  . .  52 

Spielmann  Agencies  Regd   11 

Spray  Engineering  Company   17 

Standard  Underground  Cable  Com- 
pany of  Canada,  Limited   47 

Standard  Wiring  

Starr,  Son  &  Co.,  John   47 

Sundh  Electric  Company   ; 

Steel  Company  of  Canada   15. 

Tallman  Brass  and  Metal  Company  10 

Thompson,  Clarence   54 

Thompson,  Fred  &  Co  

Thompson-Levering  Company  ....  46 

Thordarson  Manufacturing  Company  53 

Toronto  and  Hamilton  Electric  Co.  53 

Tubular  Woven  Fabric  Company  . , ,  5 

Vickers  Limited   , , .  ... 

Wagner  Electric  Manufacturing  Co. 

Weston  Electrical  Instrument  Co.  . ,  45 
White  Electrical  Company,  T,  C.  ... 


Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  TORONTO 

809  Unity  Bldg.  MONTREAL      3402  0»ler  Ave.,  Shaunessy  Heights,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Our  line  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oscillating  and  Non-oscillating  Fans  are  furnished,  in  9",  12"  and  16"  sizes, —  every  fan  is 

ready  for  service  with  10  ft.  of  cord  and  attachment  plug. 
The  newf  type  Adjustable  Ceiling  Fan  is  a  w^onder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 
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GALVADUCT 


Quebec  Bank,  Branch  Office 

A  "GALVADUCT"  Building 


"GALVADUCT" 

The  most  perfect  interior  construction 
conduit  on  the  market.  Recognized  as 
the  standard  of  high  quality. 

Always  Specify  Galvaduct  or 
Loricated  Conduits 


"LORICATED'^ 

A  high  class  interior  construction  con- 
duit of  the  enamelled  type,  proof  against 
acids  or  other  corrosive  agents. 

If  your  Jobber  cannot  supply 
you— write  us. 


Conduits  Company,  Limited 

Toronto 

LORICATED 
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IT  is  time  to  pre- 
pare for  the  Fall 
rush  of  business. 

A  showroom  well 
stocked  with  hand- 
some fixtures  will 
be  a  big  advantage. 

We  can  not  only 
furnish  you  with 
these  but  can  ship 
them 

NOW. 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 

Toronto — Duggan  &  Levy — 166  King  Street  West. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


CHAIN 

Electric 
Fixture 
Chain  of 
all  kinds 

Our  fixture  chain 
is  positively  the 
finest  Canadian 
made  product  for 
use  with  fixtures 
of  all  kinds. 

Send  your  requirements  or  write  for 
details  and  prices 

McKinnon  Chain  Co. 

ST.  CATHARINES,  ONT. 

Agents — Duggan  &  Levy,  166  King  St.  W.,  Toronto 


FOR   CORRECT  ILLUMINATION 


In  these  "Luminous"  light- 
ing units  you  get  all  the  advan- 
tages oi  other  standard  units, 
but  none  of  their  disadvantages. 

They  are  specially  design- 
ed to  give  a  well  diffused  light 
from  high  candle  power  nitro- 
gen filled  lamps. 

Illustrated  are  a  few  of  our 
most  popular  models. 


Literature 
upon 
Request 


Luminous  Specialty  Company,  Indianapolis,  ind. 
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Waterproof 
Insulation 

Plants  where  moisture 
conditions  are  especially 
severe  are  rapidly  adopt- 
ing Lincoln  Motors  as 
standard. 

Representative  firms  in  each  of  the 
following  lines  are  using  Lincoln 
Motors: 


Paper  Mills 
Brick  Plants 
Breweries 
Packing  Houses 
Ice  Plants 
Refrigerating 

Plants 
Dairies 


Salt  Works 
Chemical 
Works 
Oil  Refineries 
Paint  Factories 
Bakeries 
Coal  Mines 
Ice  Cream  Plants 


Write  for  Bulletin  on  Motors 
**Link  up  with  Lincoln** 


Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Branch  Office 
MONTREAL 


SMITH  HYDRAULIC  TURBINES 


Accompanying 
cut  illustrates 
vertical  shaft 
scroll  case  unit 
furnished  to 
Northwestern 
Consolidated 
Mill,  Minne- 
apolis, Minn., 
developing  400 
H.P.,  450  Rev. 
under  45  ft. 
head. 


Built  in  sizes  and 
types  of  units  to 
meet  any  require- 
ments. Note  the 
design  and  general 
appearance  of  sta- 
bility in  accompany- 
ing illustra- 
tion. 


If  interested  in  Water  Power  Machinery  write 
Department  "N"  for  Bulletin 

S.  Morgan  Smith  Co.,  York, Pa. 

H.  B.  Van  Every,  Canadian  Representative,  405  Power  Bldg.,  Montreal 


Friends  of  the  Electrician 


''ANTI-SULPHURIC**  ENAMEL 

The  only  reliable  protection  against  the  action  of  acid  and 
chemical  fumes. 

*'FERRODOR 


Rustproof  elastic  paint.  Superior  to  Grapliite  or  Red  Lead.  De- 
fies all  climatic  conditions. 

''DRIOROL** 

Oil-proof  Enamel.  Dries  quickly  over  greasy  and  oily  surfaces. 
Not  affected  by  lubricating  or  transformer  oils. 

**ARMOUR** 

Fire-resisting  paint,  or  colorless  solution. 

*'ARMACELL** 

Possesses  the  highest  insulating  qualities  of  any  varnish  on  the 
market. 


OHMALINE 


Black,  quick  air-drying  insulating  composition.  Also  supplied 
for  stoving,  and  as  a  solid  insulating  compound. 


SHAYDOLITE 


for  coloring  electric  lamps.  Used  in  the  Royal  Xavy.  Weatlier- 
proof.    Dries  rapidly. 

''ARMABRON** 

Bitumen  protective  paint,  elastic,  acid-resistin.g.  weatherproof. 
Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  H.  M.  Iinperial  and  Overseas  Governments) 
STOCKED  BV 

SPIELMANN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 
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We  are  fully 
prepared  to 
give  you  the 
best  of  service 
and  the  best 


FANS 


S-in.,  4  blade — Menominee  Elec.  Co. 

Get  ready  for  this  profitable  business.  Menominee 
Fans,  of  all  types,  will  give  your  customers  all  that  you 
wish  in  a  high-grade  Electric  Fan. 

Send  for  prices  and  information. 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  East  TORONTO 

"Jobbers  of  Electrical  Merchandise" 


The  machines  which  are  difficult  to  start  and  bring 
up  to  speed,  require  the  heavy  starting  torque  developed 
by 


Repulsion  Start  Induction 

SINGLE  PHASE  MOTORS 

to  insure  their  successful  operation. 


— starting  torque,  greater  than  3  times 
full  load  torque. 

— starting  current,  less  than  3  times  full 
load  current. 


All  sizes  up  to  40 
horse-power. 


THEY-KEEP-A- 

RUNNING. 

K  h.p.  motor  direct  connected  to  a 
coffee  mill  and  meat  chopper. 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  249 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel  Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.    Prompt  deliveries. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory:  Philadelphia,  Pa. 


New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Chicago,    Monadnock  Block. 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 
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O-B  Trolley  Retriever 


0-B  Trolley  Retrievers 
Work  Every  Time 

When  the  trolley  wheel  starts  to  jump 
a  powerful  spring  in  the  O-B  Retriever 
comes  into  play  and  pulls  the  pole  down 
clear  of  the  overhead. 

It  is  rugged,  simple — practically  trouble 
proof. 

It  is  always  ready — reset  automatically 
when  the  conductor  replaces  the  wheel 
on  the  wire. 

Ask  about  our  free  trial  offer. 

Complete  description    of  O-B  Retriever 
on  page  578  Catalog  No.  i6. 

The  Ohio  Brass  Company 

Mansfield,  Ohio 


Artistic 


Lighting  Units 


Diana  portable  lamp  shade. 


We  specialize  in  hand  decorating  in  color 
and  deep  etching  in  white  and  color 
on  a  wide  range  of  shapes  and 
sizes   of  illuminating 
glassware. 

NOTHING  BETTER  ON  THE  MARKET. 


Deep  positive  etching  in  old  ivory  color. 


Jefferson  Glass  (Smpany  Ipted 

Factory  and  Head  Office:  TORONTO 

MONTREAL— Royal  Trust  Bldg.,  L.V.  Webber,  Manager.    WINNIPEG— 592  Notre  Dame  Ave.,  A.  E.  E.Iing,  Agent 

VANCOUVER— 606  Welton  Block,  R.  G.  Moore,  Agent. 
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FOR  STARTING  SMALL  MOTORS 

Approved  by  the 

Hydro  Electric  Power  Commission 

and  by  the 

Canadian  Fire  Underwriters'  Association 

THE  F.  P.  10  OIL  SWITCH 

Simple     Safe      Compa^  Effe^ive 

This  oil  switch  is  an  entirely  new  de- 
velopment for  starting  and  protecting  three 
phase  induction  motors  up  to  lo  h.p.  and 
6oo  volts.  For  the  recommended  field  it 
is  unsurpassed. 


F.  P.  10  Oil  Switch.    Cover  and  oil 
tank  removed. 


SCALE  INCHES 

I  2  3 


F.  P.  10  Oil  Switch.    Bottom  view  showing  switch  and 
protective  plugs. 


Simple — Few  operating  parts, 
arranged  in  systematic 
manner. 

Safe  —  All  live  parts  enclosed. 
May  be  locked  in  open  posi- 
tion. 

Compact  —  All  parts  supported 
by  frame,  making  installation 
easy. 

Effective — Double,  downward, 
quick  break  in  each  phase, 
under  oil. 


Head  Office:  Toronto.   Sales  Offices:  Montreal,  Halifax,  Sydney,  Ottawa.  Cobalt,  South  Porcupine,  London,  Winnipeg,  Calgary,  Edmonton, 

Nelson  and  Vancouver. 


Manufacturers  of  Electrical  Apparatus  and  Supplies  for  Railway, 
Light  and  Power  Purposes 


iiiiiii 
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Made  in  Canada 


Meters 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 


General  Sales  Office, 

Traders  Bank  Bldg. 

TORONTO 


N.  W.  Office  and  Warerooms, 
WINNIPEG 


St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 


SeptemlKT  15,  1917 


THE    ELECTRICAL  NEWS 


17 


Water   Cooling  Sprays 


The  illustration  shows  part 
of  a  "SPRACO"  installation  in 
the  plant  of  the  Ottawa  Artificial 
Ice  Co.,  Ottawa,  Ont. 

In  any  plant  where  water  is 
to  be  cooled,  and  particularly  in 
localities  where  the  water  must 
be  conserved,  "SPRACO"  equip- 
ment is  most  economical. 


The  experience  of  our  engineers 
is  at  your  service. 


Spray  Engineering  Co.,  93  Federal  St.,  boston 


Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


TRANSFORMERS 

Manufactured  for  all  electrical  purposes 


MOLON 


Single  and  ^-Phase  iransrorrners 


To  secure  prices  give  us  K.  IV.  capacittfy 
voltagef   cycles,  transformers  required, 

WADE  m  CANADA 


RIC  CO. 


Factory  .    jMirtv*  General  Sales  Office 
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What  is  the 


Wallace 


ADJUSTABLE 


MOVABLE 
SHADE 
REFLECTS 
LIGHT  ANY 
ANGLE 


lamp 


AT  first  sight  a  novelty.  Next  thing 
a  practical,  mighty  useful  article. 
Then  third  and  last — a  big,  salable, 
profitable  member  of  your  store's 
merchandise  family. 

Salable  everywhere — for  the  home, 
for  the  office,  for  the  traveler — where- 
ever  electricity  is  used. 


A.  C.  PENN,  Inc.,      New  York 

MENZIES  &  CO.,  LTD. 

Canadian  Distributors 


439  King  Street  West 


TORONTO,  CANADA 


JOINT  HERE 
FOR  ADJUSTING 
POSITION  OF 
LAMP. 


FOLDED  WHEN 
NOT  IN  USE 
FOR  TRAVELLING. 


SPRING  CONCEALED  IR  BASE  WILL  FASTEN 
TO  BACK  OF  CHAIR  OR  BED. 


Retails  for 

$4.25 

in  Brass, 
Nickel  or 
Bronze 
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j                       i  FOR  J3&K'isXij  '''^^^^^B 

^FOR  THE  HOME-  f  | 

l|b3B FOR  jFwELEr«j||™  ^2k|t 

A  Small  Motor  with  Large  Sales  Possibilities 

Every  home,  jewelry  shop  and  dental  office  presents  an  opportunity  for  the  sale  of  a 
Robbins  and  Myers  small  Buffing,  Grinding  and  Dental  Lather  Motor.  The  dealer 
who  is  not  selling  this  motor  is  passing  up  a  real  opportunity. 

The  field  for  its  sales  is  limited  in  size  only  by  the  number  of  electrically  wired  homes 
in  the  dealers'  city.  The  dealer  has  just  as  many  possible  prospects  for  this  motor  as 
he  has  for  electric  fans,  vacuum  cleaners,  toasters  or  any  other  electrical  device  which 
is  used  in  the  home. 

Each  motor  is  furnished  complete  with  a  cord  and  plug,  buffing,  grinding  and  brush 
wheels,  chucks  and  a  three-step  pulley — everything  necessary  for  light  grinding  and 


buffing  work  and  for  driving  small  machines, 
wanted. 

This  motor  is  not  a  novelty  to  catch  cheap 
trade  but  it  is  a  high-grade,  reliable  motor 
built  for  hard  every-day  service.  It  is 
rated  at  i/6  horse-power  and  will  carry 
heavy  overloads  without  injury. 

Attractive  folders  with  the  dealer's  name 
and  address  printed  on  them  are  furnished 
free  for  local  advertising.  Ask  for  a 
quantity  when  you  order  the  motors. 


Ritter  chucks  can  also  be  furnished  if 


Bulletins  and  prices  on  request 

The  Robbins  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia     Boston     dncinnati     Cleveland     Chicago     Buffalo     St.  Louis     San  Francisco 

CANADIAN  DISTRIBUTORS 


The   Century  Electric  Co. 
Montreal 


Costello  &  Crowe  Dawson  &  Co.,  Ltd.             Eastern  Electric  Co. 

Ottawa                               Montreal  St.  John 

La  Cie  Codere  &  Fils,  Inc.              Mechanics  Supply  Co.,  Ltd.  Great  West  Electric  Co., 

Sherbrooke                                          Quebec  Winnipeg. 


,     John  Starr  &  Sons  Co.,  Ltd. 
Halifax 
Rogers  Electric  Co.,  Ltd. 
Toronto 


Uobbins  St  M^ers  Motors 


20 


THE    ELECTRICAL  NEWS 


September  15,  1917 


WELDED  TRANSFORMER  CASES 

This  is  a  good  example  of  an  article  which  has  been  greatly  improved   by   Oxy-Acetylene    Welding,    being    leak-proof  and 
trouble-proof  and  the  cost  of  production  lessened. 

Oxy-Acetylene  Welding 

Improves  the  Product  and  Reduces  Its  Cost 

Oxy-Acetylene  Welding  as  a  means  of  joining  metals  is  universally  adopted  because  it  is  more  Effi- 
cient, more  Rapid,  and  more  Economical,  and  in  most  cases  more  Practical  than  the  old  methods,  such  as 
rivetting,  overlapping,  brazing,  etc.  In  many  instances  its  use  lis  absolutely  indispensable.  Whenever  the 
manufactured  article  is  WELDED  its  value  is  increased,  and  the  cost  of  production  lessened. 

In  every  fully-equipped  plant  Oxy-Acetylene  Welding  avoids  the  necessity  for  scrapping'  broken  ma- 
chine parts,  castings,  etc.,  and  saves  the  heavy  cost  of  replacements.  Eliminates  losses  caused  by  "break- 
downs" and  time  lost  waiting  for  new  parts.  Enables  the  building  up  of  parts  deficient  through  faulty 
design  or  workmanship,  wear,  and  breakage,  thereby 

REDUCING  LOSSES  —  INCREASING  PROFITS 

Will  you  let  us  tell  you  how  the  Process  will  benefit  you  ? 

An  Oxy-Acetylene  Welding  Plant  is  an  invaluable  ad-  We  are  the  Pioneers  of  the  Process,  with  Factories  all 

junct  to  every  Factory,  Workshop,  or  wherever  there  is  over  the  world,  having  exceptional  facilities  for  giving  you 

the  necessity  for  joining  metals,  either  for  repairing  or  SERVICE,  and  a  stafi  of  experts  at  each  of  our  Canadian 

manufacturing.     The    Saving  it  effects  is  incomparably  Factoties  to  advise  you  as  to  its  most  successful  applica- 

greater  than  its  cost,  often  paying  for  itself  on  the  first  tion  to  your  Industry,  and  in  particular  how  YOU  may 

job.  benefit. 

Write  to-day  while  you  think  of  it;  your  interest  will  be  appreciated. 

L'AIR  LIQUIDE  SOCIETY 

Manufacturers  of  Oxygen,  Dissolved  Acetylene  Apparatus  and  Supplies  for  Oxy-Acetylene  Welding. 
CANADIAN  BRANCHES  AND  FACTORIES- 
TORONTO  MONTREAL  WINNIPEG  HALIFAX 
16  Baler  Street                   Cor.  1st  Ave.  and  Ernest                   1297  Pine  Street  Factory  under  construction 
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More  Electric  Companies  Inaugurate  Profit 
Sharing  Plans 

One  of  the  many  companies  in  the  United  States  which 
have  adopted  the  profit  sharing  plan  in  one  form  or  another 
for  their  employees,  is  Henry  L.  Doherty  &  Company,  oper- 
ators of  Cities'  Service  Company.  This  plan  went  into  opera- 
tion on  August  1  of  this  year.  By  the  rules  now  formulated 
for  the  carrying  out  of  this  scheme,  any  member  of  the  Do- 
herty organization  may  subscribe  for  the  company's  stock, 
the  maximum  amount  of  his  subscription  depending  on  the 
length  of  his  employment  and  the  amount  of  his  salary.  Em- 
ployees of  less  than  one  year's  standing  may  subscribe  for 
an  amount  of  stock  equal  to  50  per  cent,  of  their  yearly  in- 
come; employees  of  three  years  may  invest  up  to  80  per 
cent,  of  their  income,  and  so  on.  Certain  further  limitations 
are  placed  upon  the  amount  so  that  those  with  the  biggest 
salaries  may  not  purchase  too  much  of  the  stock,  which  has 
been  found  a  very  attractive  investment.  The  company's 
stock  is  divided  into  preferred  and  common  in  the  ratio  of 
two  to  one,  and  any  money  invested  by  an  employee  is  used 
to  purchase  the  two  kinds  of  stock  in  this  proportion;  that 
is,  if  an  employee  invests  i^HOO.  $200  of  it  buys  preferred  stock 
and  $100,  common  stock.  One  of  the  most  important  fea- 
tures in  connection  with  this  scheme  is  that  stock  may  be 
paid  for  on  the  instalment  plan.  Interest  at  the  rate  of  6 
per  cent,  is  charged  on  deferred  payments  on  common  stock, 
but  the  subscriber  receives  preferred  stock  each  month  ac- 
cording to  the  amount  paid.    No  cotnmon  stock,  however,  is 


delivered  until  practically  paid  for.  In  cases  of  emergency  an 
effort  will  be  made  to  carry  the  employee  until  such  time 
as  he  can  assume  his  obligations.  In  the  event  of  an  em- 
i:>Ioyee  leaving  the  company,  he  may  make  special  arrange- 
ments with  them  to  continue  paying  his  instalments,  or  the 
company  will  buy  back  the  stock  at  the  purchase  price. 


Effective  Conscription  Depends  Upon 
Proper  Classification 

It  is  common  knowledge  that  the  sum  total  of  the  effective 
effort  of  our  Canadian  army  has,  in  the  past,  l>een  materially 
lessened  owing  to  the  apparent  lack  of  appreciation  on  the 
part  of  the  military  authorities  that  the  training  and  experi- 
ence of  certain  classes  of  our  recruits  fit  them  for  special 
work.  This  has  been  particularly  and,  we  believe,  glaringly 
obvious  with  regard  to  technically-trained  men,  for  on  the 
one  hand  we  have  many  such  enlisted  as  privates  in  the  or- 
dinary infantry  regiments  and  quite  unable  to  obtain  trans- 
fers, while  at  the  same  time  our  engineer  officers  have  been 
scouring  the  country  for  suitable  men  for  their  battalions,  and 
finally,  having  failed  to  secure  them,  have  been  forced  to 
accept  unsuitable  substitutes.  The  condition  throughout,  in 
a  word,  is  one  of  "misfits,"  and  the  incomprehensible  thing 
about  the  whole  business  is  that  such  a  state  of  affairs  should 
exist  when  it  is  so  obvious  and  when  the  remedy  could  be 
so  easily  applied. 

What  would  be  thought  of  any  organization  in  civil  life 
that,  having  a  number  of  positions  to  fill  requiring  varying 
degrees  of  skill  and  ability  would  employ  the  required  num- 
ber from  the  first  that  offered  and  distribute  them  over  the 
work  with  an  utter  disregard  for  their  fitness?  What  degree 
of  efficiency  could  such  an  organization  expect  from  its  staff? 
Yet  that  is  very  like  the  methods  adopted  in  the  past  in  the 
selection  of  our  battalions,  so  far  as  technical  men  at  least 
are  concerned. 

Now  that  conscription  is  in  force  and  the  government  has 
been  granted  the  right  to  say  to  each  citizen  of  Canada 
"Come" — and  he  cometh — surely  there  is  no  longer  any  ex- 
cuse for  placing  the  engineer  otherwise  than  where  his  train- 
ing, experience,  and  inclination  will  make  him  of  the  greatest 
service  to  the  Empire.  There  is  little  doubt,  we  trust,  that 
our  government  will  use  the  greatest  care  and  wisdom  in  this 
direction.  In  so  doing  they  will  have  the  undivided  support 
of  all  classes,  many  of  whom  have  chafed  at  their  inability 
to  help  terminate  the  war.  As  an  example  of  engineering- 
sentiment  we  may  note  a  resolution  recently  passed  by  the 
Joint  Committee  of  Technical  Organizations  (Ontario 
branch),  and  which  we  reproduce  hereunder.  It  recites 
briefly  the  weakness  in  selection  in  the  past,  and  urges  that 
men  be  used  for  work  for  which  they  are  most  nearly  fitted. 
This  resolution,  we  understand,  has  already  been  forwarded 
to 'the  Minister  of  Militia,  Sir  Edward  Kemp.  We  believe  it 
will  appeal  to  every  Canadian  citizen,  of  whatever  rank  or 
position  in  life,  as  entirely  reasonable  and  businesslike,  and 
calculated  to  make  for  the  greatest  efficiency  in  our  army. 

"In  view  of  the  many  instances  coming  to  the  attention 
of  technical  men  of  Canada  where  men  technically  trained 
have  in  the  past  been  listed  in  or  transferred  into  branches  of 
the  service  for  which,  by  training  and  experience,  they  were 
poorly  qualified,  thereby  causing  dissatisfaction  among  the 
men  and  reducing  the  efficiency  of  the  service,  and  in  view 
of  the  passage  of  the  Military  Service  .Act  in  the  Dominion 
Houses  of  Parliament  and  the  assurance  that  conscription  will 
be  put  into  operation  at  an  early  date,  be  it 

"Resolved,  that  the  Joint  Committee  of  Technical  Or- 
ganizations make  suitable  representations  to  the  Prime  Min- 
ister and  the  Cabinet  at  Ottawa  and  others  in  authority,  re- 
questing 

(a)   That  very  special  effort  he  made  to  insure  that  men 


22 


THE   ELECTRICAL  NEWS 


September  15,  1917 


be  drafted  into  that  branch  of  the  service  for  which  they  are 
most  nearly  fitted  by  their  training  and  experience  in  civil  life; 

(b)  That  the  Joint  Committee  of  Technical  Organiza- 
tions hereby  express  their  willingness  to  assist  the  govern- 
ment to  the  best  of  their  ability  in  carrying  out  the  forego- 
ing in  the  case  of  those  branches  of  engineering — mining, 
chemical,  or  other  industry — coming  within  their  scope." 


What  is  the  True  Value  of  Advertising? 

An  interesting  story  is  told  of  the  discussion  at  a  board 
meeting  of  one  of  our  large  manufacturing  companies  re- 
cently, on  the  question  of  advertising.  The  active  heads  of 
the  business  were  grouped  around  the  big  mahogany  table 
debating  ways  and  means,  and  the  treasurer,  watchful,  as  is 
his  duty,  of  inroads  on  the  treasury,  was  speaking:  "I  am 
strong  for  advertising  at  the  right  time.  I  readily  admit  that 
it  will  build  up  sales  to  a  point  that  can  be  reached  by  no 
other  means.  I  am  the  last  one  in  the  world  to  underesti- 
mate its  value.  But  at  the  present  moment  it  is  absolutely 
impossible  to  fill  any  more  orders  than  we  have  on  hand — 
enough  to  keep  us  full  steam  ahead  for  many  months.  What 
can  we  possibly  get  out  of  an  investment  of  thousands  of 
dollars  if  we  cannot  meet  the  demand  after  we  have 
created  it?" 

The  advertising  manager  saw  visions  of  a  man  without 
a  job,  yet  he  felt  instinctively  that  any  defence  he  may  make 
would  be  discounted  owing  to  the  position  he  held.  The 
situation  was  saved  by  one  of  the  vice-presidents,  who  in 
past  years  had  learned  the  real  worth  of  advertising.  "Gen- 
tlemen," he  said,  "there  is  a  whole  lot  of  truth  in  what  our 
treasurer  has  just  told  you.  We  are  tremendously  handi- 
capped by  the  shortage  of  raw  materials  and  the  present  con- 
gestion on  the  railroads.  As  has  been  pointed  out,  we  now 
have  on  hand  enough  business  to  keep  us  busy  for  a  year. 
On  the  surface,  it  does  seem  like  a  waste  of  money  to  ad- 
vertise now.  ^ 

"But  let  us  go  deeper  into  this  question.  Just  imagine 
that  the  war  is  over  and  there  is  no  longer  the  condition 
of  high  prices  and  enormous  demand  that  prevails  now.  Just 
imagine  for  a  moment  that  foreign  competition  has  once 
more  broken  into  the  field. 

"Suppose  we  have  discontinued  our  advertising;  then, 
gentlemen,  the  condition  which  I  have  described  will  surely 
be  a  difficult  one  for  us;  and  that  is  putting  it  mildly.  Be- 
cause of  our  short-sightedness  the  public  will  have  forgotten 
us.  The  name  of  our  product  will  no  longer  be  a  byword. 
It  is  very  likely  that  a  competitor  will  have  usurped  our 
place,  simply  by  advertising  when  we  think  it  unnecessary. 
I  cannot  urge  too  strongly  that  you  consider  this  angle  of 
the  question,  too. 

"I  feel  sure — I  was  never  so  sure  of  anything — that  the 
future  of  this  great  organization  that  we  have  so  carefully 
nurtured  and  reared,  is  to  a  very  large  measure  dependent 
upon  the  advertising  we  do  now.  By  keeping  our  name  and 
the  name  of  our  product  l)efore  the  public  now,  we'll  hollow 
for  our  products  a  niche  in  the  future. 

"I  know  that  every  one  of  you  carries  a  large  life  in- 
surance policy.  You  think  any  man  short-sighted  who  does 
not.  If  some  one  were  to  suggest  to  you  that  you  discon- 
tinue your  policy,  merely  because  you  are  well  and  physic- 
ally fit  now,  and  because  the  expense  seems  unnecessary,  you 
would  think  your  adviser  was  crazy. 

"But,  gentlemen,  advertising  is  the  life  insurance  policy 
of  this  business.  The  premium  is  large.  It  hurts  us  some- 
times to  pay  out  thousands  of  dollars  without  seeming  to 
get  a  tangible  return  on  the  investment.  But  just  as  sure 
as  you're  a  foot  high,  the  time  will  come  when  you  will  be 
glad  that  you  were  far-sighted  enough  to  see  what  the  future 
woulfl  bring." 


Montreal  Tramways  had  Good  Year 

The  annual  report  of  the  Montreal  Tramways  Company 
for  the  fiscal  year  ended  June  30,  1917,  shows  gross  earnings 
of  $7,725,500,  as  compared  with  $6,443,300  for  the  previous 
year — an  increase  of  14.45  per  cent.  The  operating  expenses, 
however,  have  increased  at  a  greater  rate,  or  by  24.14  per 
cent.  The  ratio  of  operating  expenses  to  passenger  earnings 
was  62.4  per  cent.,  compared  with  57.53  last  year.  The  re- 
port states  that  the  company  has  continued  the  work  of  plac- 
ing its  overhead  feeder  wires  in  the  municipal  conduit  and 
has  completed  during  the  year  the  work  commenced  last 
year  on  Bleury  Street  and  Park  Avenue.  The  installation  of 
the  17,000  h.p.  steam  unit  is  practically  completed  and  was 
expected  to  be  in  operation  by  the  first  of  September;  work 
has  commenced  on  the  installation  of  another  unit  of  the 
same  size.  During  the  year  the  company  placed  an  order 
for  100  motor  and  trailer  cars  of  the  latest  type  and  con- 
taining every  known  device  and  improvement  to  assure  the 
comfort  and  safety  of  the  travelling  public. 

At  the  last  session  of  the  Legislature  the  government 
appointed  a  commission  of  five  members  with  power  to  make 
a  new  contract  between  the  city  of  Montreal  and  the  com- 
pany. The  directors  expect  this  matter  will  be  settled  shortly 
and  will  result  in  the  company  being  able  to  develop  and 
maintain  its  system  in  the  best  interests  alike  of  the  public 
and  the  company. 

The  assets  of  the  company  are  placed  at  $42,260,000,  of 
which  the  cost  of  the  road  and  equipment  is  $37,543,000. 


Mineral  Production  of  Canada  in  1916 

The  Department  of  Mines,  Ottawa,  has  just  issued  a  pre- 
liminary report  on  the  mineral  production  of  Canada  during 
the  calendar  year  1916.  Of  particular  interest  to  the  elec- 
trical trade  is  the  reduction  in.  the  price  of  copper,  regarding 
which  we  extract  the  following  items.  The  average  price  of 
copper  per  pound  in  New  York  is  given  at  12.4  cents  in 
1911,  16.14  in  1912,  15.3  in  1913,  13.6  in  1914,  17.3  in  1915  and 
27.2  in  1916. 

The  production  of  copper  has  shown  large  increases  dur- 
ing the  past  three  years.  In  1916  the  total  copper  contents 
of  smelter  products  credited  to  Canadian  ores  and  estimated 
recoveries  from  ores  exported  amounted  to  119,770,814  pounds, 
which  would  be  worth  $32,580,057  at  the  average  monthly 
price  of  refined  copper  in  New  York  27.202  cents  per  pound. 
The  production  in  1915  was  100,785,150  pounds,  and  at  17.275 
cents  per  pound,  the  average  price  for  the  year,  would  be 
worth  $17,410,635.  There  was  thus  an  increase  in  1916  of 
18,985,664  pounds,  or  18.8  per  cent,  in  quantity,  and  $15,169,422 
or  87.1  per  cent,  in  total  value.  An  electrolytic  copper  re- 
finery which  has  been  installed  at  Trail  began  active  opera- 
tions about  November  1  and  has  a  capacity  of  10  tons  of 
refined  copper  per  day.  Of  the  total  1916  production  92,- 
763,603  pounds  were  contained  in  blister  copper  and  in  matte, 
and  27,007,211  pounds  estimated  as  recovered  from  ores  ex- 
ported. In  addition  to  the  recoveries  from  domestic  ores 
there  was  also  recovered  in  British  Columbia  smelters  5,551,- 
166  pounds  of  copper  from  imported  ores.  The  production 
in  Quebec  from  pyrite  ores  was  5,707,200  pounds  as  against 
4,197,482  pounds  in  1915.  These  are  the  quantities  reported 
as  l)eing  paid  for;  the  actual  ore  contents  were  much  higher. 

The  Ontario  production  is  derived  chiefly  from  the  nickel- 
copper  ores  of  the  Sudbury  district  and  of  the  Alexo  mine  in 
Timiskaming,  supplemented  by  a  small  recovery  from  the 
Cobalt  district  silver  ores  and  by  shipments  made  from  six 
copper  properties  under  development.  The  total  production 
in  1916  was  44,997,035  pounds,  as  against  39,361,464  pounds  in 
1915,  an  increase  of  12.5  per  cent. 

The  British  Columbia  production  was  somewhat  less  than 
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early  estimates  seemed  to  indicate.  The  quantity  reported 
being  65,080,119  pounds,  as  compared  with  56,692,988  pounds 
in  1915,  an  increase  of  8,393,131  pounds,  or  14.8  per  cent.  The 
1916  production  in  this  province  included  47,904,283  pounds 
recovered  in  blister  and  matte  and  17,181,837  pounds  re- 
covered from  ores  shipped  to  United  States  smelters.  The 
Coast  mines,  including  the  Britannia,  Texada  Island  and 
Anyox  mines,  together  with  the  shipments  from  Hazel- 
ton,  are  credited  with  43,048,065  pounds,  and  the  Trail  Creek 
and  Boundary  mines  with  32,038,054  pounds.  The  increase 
in  1916  has  been  entirely  from  the  Coast  properties.  The 
high  price  of  copper  has  stimulated  production  from  the 
White  Horse  district  of  the  Yukon.  Complete  returns  have 
not  yet  been  received  but  the  ore  shipments  were  approxi- 
mately 49,000  tons  with  a  recoverable  copper  content  esti- 
mated at  3,980,640  pounds.  In  1915  the  production  from  this 
source  was  533,316  pounds. 

The  New  York  price  of  electrolytic  copper  increased  from 
a  minimum  of  335^  cents  during  the  first  week  of  the  year  to 
29)4  cents  in  May,  falling  to  23 J.^  cents  again  about  the  middle 
of  July.  From  that  the  price  increased  steadily  to  33^  cents 
during  the  first  half  of  December,  closing  the  year  at  about 
30  cents.  The  average  monthly  price  was  37.303  cents,  as 
compared  with  an  average  of  17.375  cents  in  1915,  an  increase 
of  9.937  cents  or  57.5  per  cent.  Higher  prices  for  copper 
have  not  been  recorded  since  1873,  when  the  average  for  the 
year  was  38  cents. 

Exports  of  copper  according  to  Customs  records  were: 
Copper  fine  in  ore,  matte,  regulus,  etc.,  134,943,400  pounds, 
valued  at  $30,776,536;  copper  in  pigs,  bars,  sheets,  etc.,  3,430.- 
400  pounds,  valued  at  $581,268.  There  were  also  exports  of 
old  and  scrap  copper  amounting  to  5,846,600  pounds,  valued 
at  $1,384,895.  The  total  value  of  the  imports  of  copper  in 
1916  are  recorded  as  $7,565,377,  as  against  $3,957,770  in  1915. 
The  imports  in  1916  included  25,584,087  pounds  of  copper  in 
pigs,  ingots  and  manufactures  valued  at  $7,565,377;  other 
manufactures  of  copper  values  at  $334,437  and  copper  sul- 
phate $1,803,655  pounds,  valued  at  $198,543.  There  was  also 
a  considerable  import  of  copper  contained  in  brass. 


Increase  or  Decrease  in  Principal  Products,  1916 


Principal  Products. 

Increase  C+)  or 
Decrease  (  — )  in 
Quantity. 

Increase  (+)  or 
Decrease  (— )  in 
Value. 

Nickti   ■ 

+  18,98S.<>«4 
+  8,907 

-  42,904 

-  4,722,770 
+  14,649-907 

-  956,788 

% 
18-84 

0-97 
27  05 
10-20 
21-45 

3-59 

+  15.169,422 
+  184,124 

-  387.279 
+  947.149 
+  8.542.900 
+  3,625,793 

+31.225,194 

+  1,585,494 
+  6,746,375 

-  124,098 
+  161,139 
+      437 , 245 
+  216,997 
+  91,712 
+  98,829 
+  36,653 
+  68.401 

-  447 , 163 
+  282,445 
+  73,803 

-  126,7.58 
.-  376,938 

+  9,023,089 
+40,248,283 

% 
87-13 

0-97 
22-57 
36-52 
41-69 
27-41 

41-19 

44-35 
21-01 
14-52 
129-71 
345-40 

5-  86 
30-51 
10-03 
17-87 
11  40 

6-  41 

7-  22 
7-28 

7-  80 

8-  88 

14-72 
29-35 

guaru  

+  17,674 
+  1.194,655 
-  133,197 
+  1,336 
+  40.634 
+  5.114,406 
17,341 
+  23,373 
+  8,695 
+  4,133 
321,982 

12-91 
9-00 

28-05 

50-70 
274-94 

25-41 
8-05 
8-17 
6-84 
3-45 
5-67 

Sud  and  Gravel  

+  435,632 

8-63 

(a)  The  total  production  of  pis  iron  shows  an  increase, 


Government  reports  of  Canadian  foreign  trade  for  the 
fiscal  year  ended  March  31,  1917,  show  that  Canada  imported 
during  that  period  a  value  of  $6,343,490  of  electrical  mer- 
chandise. This  compares  with  $4,896,106  for  the  previous 
year.  Of  the  total,  only  $176,700  came  from  the  United  King- 
dom, and  97  per  cent.,  or  $6,149,343,  came  from  the  United 
States.  This  sum  includes  the  electrical  business  that  or- 
iginated in  the  United  States  and  does  not  show  the  extent 
to  which  we  depend  on  electrical  goods  manufactured  in 
Canada  by  United  States  Canadian  branches.  Many  of  the 
larger  manufacturers  in  the  United  States  have  Canadian 
branch  factories  where  goods  are  made,  or,  frequently,  as- 
sembled to  avoid  import  duties. 


Some  Interesting  Facts  Regarding  Industrial 
Fatigue— Shorter  Hours  Do  Not  Mean 
a  Reduction  in  Output 

In  the  recent  report  by  Dr.  H.  M.  Vernon  to  the  Health 
of  Munition  Workers  Committee  much  interesting  informa- 
tion is  given  as  to  the  injurious  effects  of  excessive  hours  of 
labor,  Sunday  work,  etc.  It  is  proved  that  with  a  consider- 
able reduction  in  the  hours  of  labor  and  the  enforcement  of 
Sunday  rest,  the  output  may  be  actually  increased.  The 
"Electrician"  prints  the  following: — 

Dr.  Vernon  holds  that  this  increase  is  not  due — as  many 
works  managers  inaintain — to  the  determination  of  the  worker 
to  earn  as  much  as  was  the  case  under  the  longer-hour  sys- 
tem, for  in  such  a  case  the  worker's  output  would  be  increased 
immediately  the  reduction  of  hours  occurred,  instead  of  the 
increase  occurring  gradually.  Even  if  money-making  were 
the  true  mainspring  of  action,  it  is  obviously  better  both  for 
the  health  of  the  worker  and  for  the  conservation  of  the 
machinery,  that  an  eight-hour  day  should  be  worked  instead 
of  a  twelve-hour  day,  provided  that  the  total  output  is  main- 
tained. 

From  observations  extending  over  a  period  of  13^ 
months  upon  the  output  of  workers  employed  in  making  fuses 
showed  that  a  reduction  of  working  hours  was  associated  with 
an  increase  of  production  both  relative  and  absolute.  The 
rate  of  production  changed  gradually  and  did  not  reach  an 
equilibrium  value  before  the  expiration  of  four  months.  There- 
after it  remained  steady  for  syi  to  5  months.  The  gradual 
change  negatives  the  suggestion  that  the  effect  was  a  mere 
consequence  of  the  desire  to  earn  the  same  weekly  wage  as 
before. 

Owing  to  the  reduction  of  the  working  time,  first  by  a 
change  from  a  12-hour  day  to  a  10-hour  day,  and  subsequently 
by  the  abolition  of  Sunday  labor,  it  was  possible  to  compare 
output  under  three  conditions.  A  group  of  women  (number- 
ing from  80  to  100)  engaged  in  the  moderately  heavy  labor 
of  turning  aluminium  fuse  bodies,  provided  the  following 
comparative  results: — 

(1)  When  actually  working  66.3  hours  a  week,  and  nomin- 
ally 74.8  hours,  their  relative  hourly  production  was  100, 
and  their  relative  gross  production  100;  (3)  when  actually 
working  54.8  hours,  and  nominally  working  from  58.5  to  66 
hours,  their  hourly  production  was  134  and  their  -gross  pro- 
duction 111;  (3)  when  actually  working  45.6  hours,  and  nom- 
inally working  from  49.5  to  58.5  hours,,  their  hourly  produc- 
tion was  158,  and  their  gross  production  109. 

It  is  therefore  to  be  inferred  that  had  these  women  been 
working  uniformly  a  nominal  50-hour  week  their  gross  out- 
put would  have  been  as  large  as  when  they  were  working  a 
nominal  66-hour  week,  and  considerably  greater  than  when 
they  were  working  a  77-hour  week. 

A  group  of  40  women  engaged  in  the  light  labor  of  mill- 
ing a  screw  thread  on  the  fuse  bodies  improved  their  gross 
output  by  3  per  cent,  when  actually  working  54.8  hours  a 
week,  the  standard  being  their  gross  output  when  working 
64.9  hours  per  week.  A  further  reduction  of  actual  work- 
ing hours  to  48.1  resulted  in  such  an  improvement  of  hourly 
output  that  the  gross  output  was  only  1  per  cent,  less  than 
when  the  actu^ll  working  time  was  16.8  hours  more. 

A  group  of  56  men  engaged  in  the  heavy  labor  of  sizing 
the  fuse  bodies  improved  their  hourly  output  by  37  per  cent, 
and  their  gross  output  by  31  per  cent.,  when  actually  work- 
ing 51-3  hours,  the  standards  being  the  hourly  and  gross  out- 
puts observed  when  the  actual  weekly  hours  were  58.3. 

Fifteen  youths  engaged  in  the  light  labor  of  boring  top 
caps  by  means  of  automatic  machines  produced  only  3  per 
cent,  less  when  their  actual  weekly  hours  of  work  were  54.5 
hours  than  when  they  were  72.5  hours. 

In  none  of  the  operations  studied  was  there  any  change 
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either  in  the  nature  of  the  operation  or  of  the  type  of  ma-  The  Electric  \'ehicle  Section,   National   Electric  Light 

chinery  during  the  pejiod  under  notice.    The  data  was  also  Association,  has  collected  some  interesting  data  showing  the 

so  chosen  as  to  eliminate  any  possible  disturbances  due  to  actual  savings  of  the  miniature  electric  locomotives  over  mule 

increasing  skill.  haulage  in  mines.    The  Madison  Coal  Corporation,  one  of  the 

A  part  of  the  improvement  in  output  was  ,due  to  the  largest  coal  mining  corporations  of  the  middle  West,  which 

workers  starting  work  more  promptly  when  on  shorter  hours.  strongly  advocates  the  use  of  the  electric  locomotive  in  coal 

At  one  period  women  engaged  in  turning  fuse  bodies  lost  mines,  based  on  actual  operating  experience,  states  that  in 

on  the  average  37  minutes  daily  by  starting  work  after  and  addition  to  the  money  saving  in  ton  haulage,  there  is  a  re-  •: 

stopping  before  the  nominal  time.    Nine  months  later,  when  markable  financial  economy  in  the  prevention  of  injuries,  for 

their  hourly  output. was  25  per  cent,  better,  they  lost  only  while  their  mule  drivers  form  only  five  per  cent,  of  their  en- 

26  5  minutes  daily  in  these  ways.  tire  working  forces,  their  accidents  amount  to  26  per  cent. 

A  rest  from  work  on  Sunday  is.  followed  by  a  relatively  of  the  whole  number,  and  the  cost  in  connection  with  them 
low  output  on  Monday,  and  this  output  steadily  rises  in  the  amounts  to  34  per  cent,  of  the  total  liability  cost.  Some  corn- 
course  of  the  week,  owing  to  the  increased  efficiency  pro-  parative  monthly  operating  costs  from  the  Madison  Corpora- 
duced  by  practice.    Generally  the  cumulative  effects  of  fatigue  tion  follow: 

neutralize  and  overpower  this  increased  efficiency,  and  the  Cost  of  Gathering  Coal  with  Storage  Battery  Locomotives  as 
output  may  fall  after  the  second  day  (or  night)  of  the  work-  Compared  with  Mules,  Figuring  that  the  "Electric" 

ing  week  if  the  hours  are  long  and  the  work  laborious,  or  Displaces  Four  Mules 

not  till  after  the  third,  fourth  or  even  fifth  day  if  the  hours  Mules 

are  shorter.  Feed  and  feeding  4  mules  $  69.44 

  Four  drivers,  162  hours  each   230.04 

The  Electric  in  Coal  Mines-Figures  Show  a  '-ir.lS  „.  .u,.'.  .ea.V::.  ::.  uZ 

Saving  in  Haulage  of  Approximately  One-Half  Veterinary  and  medicine,  4  mules   3.60 

By  A.  Jackson  Marshall.*  Harness   3.60 

"Fuel  oil  is  going  to  be  less  and  less  a  competitor  of  Driver  boss,  4  mules   18.00 

coal  in  the  far  West,"  states  the  Coal  Age.    "The  wells  in   

California  are  fewer  in  number  and  shorter-lived  than  was  Total  cost  to  maintain  4  mules  with  drivers  ....  $342.80 

expected.    More  by-products  are  being  obtained  from  crude  Tonnage  gathered  with  4  mules  during  one  month, 
oil  than  in  the  past.    This  development  is  likely  to  continue  8,368  tons.  Cost  to  gather  with  mules  and  drivers  .$.04096 

even  after  the  war  ends.    The  result  is  going  to  be  very  Storage  Battery  Locomotive 

high  prices  for  what  fuel  oil  is  available.    The  action  of  one  Maintenance  cost  of  batteries  one  month  $  30.00 

great  railroad  in  forsaking  oil  and  returning  to  coal  is  but  the  Maintenance  cost  of  mechanical  equipment,  one  month  12.50 

forerunner  of  similar  action  on  the  part  of  many  other  rail-  Motorman,  162  hours   68.44 

roads  and  industrial  plants.    The  Washington  coal  fields  soon  -prip  rider,  162  hours   57.51 

will  be  asked  to  supply  eight  or  ten  million  tons  of  coal  an-  Charging  batteries,  20  hours,  one  hour  each  night 

nually  instead  of  three  or  four  million."  mine  work  ;   6.55 

An  investigation  by  Mr.  Floyd  W.  Parsons  shows  that  Oil   .20 

about  1,100  new  coal  mines  have  been  opened  in  the  United   

States  in  the  past  fifteen  months,  and  the  question  of  labor  Cost  to  maintain  S.  B.  Locomotive  one  month..  $175.70 

is  at  present  the  chief  problem  of  th^  coal  industry.  "Forty 

million  men  have  been  drafted  from  productive  life  and  put  Tonnage  gathered  with  S.  B.  Locomotive  during  one  month, 
to  the  business  of  making  war.    At  least  three  men  at  home  8,900  tons. 

are  required  to  devote  their  energies  to  supplying  the  needs  Cost  to  gather  with  S.  B.  Locomotive  during  one 

of  every  actual  fighter  with  food  and  weapons  of  destruction;  month  $.01974 

whrch  means  we  have  turned  the  efiforts  of  nearly  two  hun-  Current,  73  kw.  at  l>4c  per  kw  00125 

dred  million  men  to  destroying  civilization  rather  than  to   

the  attainment  of  any  useful  ends.    No  wonder  the  cost  of  Total  cost  to  maintain  and  gather  with  S.  B.  Loco- 
food  has  gone  up  even  in  China  and  far-off  India.    If  the  war  motive  $.02099 

is  to  continue,  we  in  America  must  now  withdraw  our  quota 

of  men  from  useful  occupations.    If  we  are  to  do  as  well  as  Cost  to  gather  with  mules,  per  ton  $0.04096 

Canada  and  no  better,  we  must  send  more  than  3,000,000  Cost  to  gather  with  S.  B.  Locomotive  $0.02099 

soldiers  to  Europe,  for  we  have  13  times  the  population  of   

Canada."  Difference   in   favor   of   S.    B.   Locomotive  $0.01997 

One  of  the  ways  which  Mr.  Parsons  suggests  to  meet  xhe  Pocahontas  Smokeless  Coal  Company  of  West  Vir- 

this  labor  problem  is  to  introduce  machinery  and  labor  saving  ^1^;^  ig  also  successfully  operating  storage  battery  locomo- 

device-s.   The  electric  industrial  truck  and  the  storage  battery  tives.   At  their  mine  four  cars,  each  weighing  1300  lbs.  empty, 

locomotive  meet  this  emergency  in  a  most  satisfactory  man-  and  4100  lbs.  loaded,  are  hauled  on  each  trip  by  one  electric 

ler.  -         •  storage  battery  locomotive,  on  main   entry,  a  distance  of 

Today  storage  battery  locomotives  are  being  used  both  about  2500  ft.,  including  1200  ft.  against  3  per  cent,  grade,  400 

for  gathering  service  and  for  main  haulage.    As  one  of  these  ft.  against  2^  per  cent,  grade,  and  short  grades  5  and  7  per 

"electrics"  will  do -the  work  of  3  to  8  mules,  it  displaces  a  cent.,  all  against  the  loads.    To  secure  the  400  tons  a  day 

large  number  of  drivers  who  can  be  more  profitably  em-  that  this  mine  should  produce,  the  mule  haulage  would  cost 

ployed  at  the  coal  face.    The  cost  of  hauling  coal  and  ore  $73.5  a  month  and  battery  haulage  $306  a  month,  making  the 

with   storage   battery   locomotives   is   only  about   one-half  very  substantial  saving  of  -.$429  a  month  in  favor  of  the 

what  it  costs  to  haul  with  mules  or  horses,  and  the  mine  out-  "electrics."    Furthermore,  the  maximum  number  of  mules 

put  can  be  materially  increased  and  the  sanitary  conditions  and  cars  allowed  by  the  track  conditions  could  not  handle 

improved  by  the  use  of  this  electric  vehicle.  400  tons  a  day..    The  upkeep  on  ties  and  track  wa.s  quite 

•Secretary  Electric  Vehicle  Section  N.  E.  T..  A.  considerable  with   the  mule  haulage. 


September  15,  1917 


THE   ELECTRICAL  NEWS 


25 


Collecting   Overdue  Accounts  by  Mail 

Central  Station  Managers  Must  be  as  Proficient  in  Collection  as  in 
Distribution -The  Art  of  Letter  Writing 


It  is  one  thing  to  supply  electric  service  and  quite  an- 
other to  collect  the  accounts,  and  the  central  station,  to  be 
a  financial  success,  must  be  equally  proficient  in  both.  In 
these  days  of  almost  universal  electric  supply  when  the 
poorest  as  well  as  the  richest  citizen  enjoys  the  advantages 
of  light  and  power  at  small  cost,  the  distribution  of  accounts 
and  the  collection  of  payments  is  a  source  of  very  consider- 
able leakage  in  revenue  if  not  watched  with  the  greatest  care. 
When  the  supply  was  confined  to  a  few  and  the  amount  of 
the  monthly  bills  was  considerable,  the  cost  of  collection  was, 
by  comparison,  a  less  important  factor.  However,  the  in- 
clusion of  so  many  small  consumers,  which  keeps  the  aver- 
age bill  anywhere  in  the  neighborhood  of  fifty  cents  to  a 
dollar  per  month,  opens  the  way,  as  noted  above,  for  big- 
savings  or  big  expenses  according  as  the  problem  is  econ- 
omically handled  or  otherwise. 

The  average  consumer,  unfortunately,  does  not  stop  to 
consider  this  other  side  of  the  rnatter.  When  he  gets  his 
bill  for  70  cents  or  so  for  the  brilliant  illumination  of  his 
home  for  several  hours  per  day  for  a  whole  month,  includ- 
ing, in  all  likelihood,  the  use  of  an  iron  and  toaster  and  other 
small  power  consumers,  he  is  inclined  to  look  upon  it  as 
clear  gain  to  the  central  station  organization.  He  forgets 
the  tremendous  cost  of  the  machinery  and  equipment  in- 
volved in  this  supply;  forgets  that,  though  he  turns  his  cur- 
rent off  and  on  at  will,  this  machinery  must  stand  ready  day 
and  night,  winter'  and  summer,  to  supply  his  maximum  de- 
mand on  no  greater  notice  than  the  snap  of  a  switch,  for- 
gets the  labor  and  cost  of  reading  his  meter;  and  delivering 
his  monthly  bills — just  the  same  for  the  70  cent  customer  as 
for  the  $70  one.  He  not  infrequently  resents  the  fact  that 
he  must  make  payment  by  a  certain  date,  delays  a  day  or 
two  and  works  himself  into  a  righteous  wrath  when  the  re- 
ceiving teller  hesitates  to  allow  him  his  prompt  payment 
discount.  All  these  and  other  things  of  like  nature  make  the 
path  of  the  central  station  all  .too  sparsely  strewn  with  roses 
and  drive  home  to  all  of  us  the  necessity  for  still  greater 
educational  work  among  customers  in  general  that  both  sides 
of  this  very  much  one-sided  question  may  be  presented  to 
them  in  proper  perspective. 

But  the  climax  is  reached  by  the  customer  who  fails  to 
pay  his  account  at  all.  Of  course,  this  represents  a  small  per- 
centage of  the  total  and  unless  such  a  one  is  moving  out 
of  town,  or  has  an  alternative  source  of  electric  supply  upon 
which  he  can  sponge,  temporarily  at  least,  he  can  generally 
be  brought  to  task.  There  are  those  who  escape,  however, 
and  about  the  only  resort  then  is  to  correspondence. 

It  is  here  that  the  art  of  letter  writing  gets  its  severest 
test.  Modern  business  principles  demand  that  the  letters 
be  courteous,  tactful  and  convincing.  No  large  organization 
can  afTord,  in  these  days,  to  make  an  enemy,  even  of  a  run- 
away debtor.  "The  friendship  of  a  dog"  is  an  old  saying, 
but  fully  applicable  here.  The  letters  must  make  a  fripud 
at  the  same  time  that  they  must  collect  the  account.  It  is  no 
easy  task. 

In  quite  an  interesting  way  this  very  matter  was  recently 
treated  by  Mr.  Haver,  credit  manager  of  the  Southern  Cali- 
fornia Edison  Company,  before  a  meeting  of  the  employees 
of  that  company.  He  makes  two  splendid  points,  (1)  skill 
and  care  in  wording  the  letter;  (2)  promptness  and  regularity 
in  following  up.    Copy  of  actual  correspondence  was  also 


given  exemplifying  his  arguments.  Central  station  men  every- 
where may  learn  something  from  Mr.  Haver's  remarks,  which, 
in  part,  were  as  follows: — 

Do  Not  Reprimand 

Successful  collecting  by  mail  is  dependent  on  two  things 
— care  and  skill  in  wording  each  individual  communication  to 
the  debtor;  promptness  and  regularity  in  sending  and  fol- 
lowing up  correspondence.  Correspondence  is  usually  sent 
out  without  sufficient  thought  or  by  some  one  inexperienced 
in  the  work.  Too  frequently  such  letters  are  in  effect  a  re- 
primand to  the  debtor  for  not  having  paid,  instead  of  a 
suggestion  of  the  reasons  why  he  should  pay.  Quite  often 
letters  are  sent  out  at  the  convenience  of  the  writer,  instead 
of  being  sent  at  a  time  which  has  been  carefully  chosen  in  a 
well-thought-out  collection  scheme. 

The  experience  of  men  who  have  given  this  subject  much 
thought  shows  that  a  simply  worded,  courteous  letter,  put- 
ting the  facts  up  to  the  debtor  in  a  direct  man-to-man  fashion, 
will  produce  the  best  results.  In  wording  a  collection  letter 
keep  first  in  mind  the  old  adage,  "You  can  catch  more  flies 
with  molasses  than  with  vinegar."  Try  to  figure  out  the 
kind  of  a  man  your  debtor  is  and  then  place  yourself  in  his 
position.  Keep  the  pronoun  "I"  subservent  to  the  pronoun 
"you."  If  a  threat  must  necessarily  be  made,  do  not  em- 
phasize it  too  strongly,  but  try  to  bring  out  the  reasons  why 
the  debtor  should  avoid  the  action  threatened.  Observe 
carefully  the  general  rules  of  correspondence.  In  writing  to 
a  business  man  use  as  short  and  concise  a  letter  as  possible. 
In  writing  to  a  farmer,  and  especially  to  a  woman,  a  longer 
letter,  explaining  the  situation  more  fully,  will  be  permissible. 
In  writing  to  persons  of  limited  education  use  short  words 
and  explain  your  thoughts  in  a  simple  way.  Use  short  sen- 
tences, not  too  involved.  Use  short  paragraphs,  with  the  most 
important  arguments  in  the  first  and  last  paragraphs.  Avoid 
hackneyed  phrases,  such  as  "we  beg  to  acknowledge,"  "your 
kind  favor,"  "thanking  you  in  advance,"  "we  beg  to  remain," 
etc. 

Delays  are  Dangerous 

The  most  difficult  accounts  a  utility  has  to  handle  are 
closing  bills  against  people  who  can  no  longer  be  reached 
by  a  personal  call.  Discussing  a  plan  for  handling  such  ac- 
counts, I  want  to  emphasize  the  importance  of  collecting  all 
closing  bills,  if  possible,  at  the  time  the  closing  reading  is 
taken.  A  little  trouble  spent  in  getting  our  money  at  this 
most  opportune  time  will  save  much  work  and  postage  later 
on.  Closing-bill  collectors  should  be  thoroughly  instructed 
and  schooled  in  this  important  duty. 

If  the  bill  cannot  be  collected  with  the  closing  reading, 
we  must  depend  upon  the  results  of  future  calls  or  resort  to 
an  effort  to  collect  by  mail.  To  assist  in  caring  for  the  condi- 
tions arising  from  such  accounts  most  companies  have  adopt- 
ed standard  form  notices.  These  afford  a  basis  on  which  to 
start  correspondence  with  the  debtor.  They  may  in  them- 
selves be  sufficient  to  bring  in  the  money,  but  should  only 
be  considered  as  a  means  of  getting  in  touch  with  him.  It 
must  be  remembered  that  as  soon  as  a  reply  is  received  in 
response  to  a  form  letter  the  efficacy  of  any  subsequent  form 
is  lost,  and  the  subject  then  becomes  one  of  special  corres- 
pondence until  the  account  has  been  collected.  When  a  con- 
suxner  replies  to  one  of  our  notices,  his  reply,  no  matter 
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what  he  says,  is  the  collector's  golden  opportunity.  In  the 
majority  of  cases  collection  can  be  made  if  the  case  is  pro- 
perly handled  from  that  point  on.  Even  if  his  reply  is  a 
well-worded  tirade  against  corporations  and  a  general  denial 
of  his  debt,  he  has  acknowledged  something  in'  answering 
the  letter  and  afforded  a  basis  for  further  correspondence', 
which,  if  properly  handled,  will  result  in  payment  of  his  ac- 
count or  afford  an  opportunity  of  making  a  friend,  if,  as  in 
rare  tases,  it  is  found  that  the  account  is  not  properly  charge- 
;il)le  fo  him. 

Concentrating  the  Responsibility 

To  accomplish  this,  it  is  highly  important  that  one  per- 
son be  placed  in  charge  of  all  collection  correspondence  and 
that  he  have  sufficient  time  to  take  care  of  this  duty  regularly 
each  day;  that  a  complete  record  be  kept  of  all  correspond- 
ence sent  out  and  the  dates  thereof  and  of  the  results  of  all 
personal  calls  by  collectors;  that  any  communication  from  the 
del)tor  1-ie  recorded  immediately;  that  all  the  facts  contained  in 
such  a  record  be  in  mind  whenever  a  letter  is  dictated;  that 
every  possible  argument  be  brought  forth  to  make  him  pay. 
For  instance,  if  a  debtor  has  written  in  that  the  bill  is  too 
large  or  that  some  one  else  owes  it,  it  is  useless  to  write  him 
again  if  you  are  going  to  ignore  the  claim  which  he  has  set 
up.  His  contentions  must  be  answered  and  additional  argu- 
ments put  Ijefore  him  to  show  why  he  personally  owes  the 
account. 

I  have  said  before  that  our  correspondence  is  never  con- 
sidered closed  until  we  have  got  the  money  and,  if  possible, 
left  the  consumer  in  a  friendly  frame  of  mind.  We  are  not 
satisfied  with  getting  the  money  and  leaving  the  debtor  with 
a  grudge  against  the  company,  feeling  that  he  has  been 
obliged  to  pay  a  bill  which  he  does  not  owe  or  that  he  has 
been  overcharged.  In  many  instances  we  have  spent  as 
much  time  and  postage  in  straightening  out  our  relations 
with  the  debtor'^after  the  account  has  been  paid,  as  we  did  in 
getting  him  to  send  in  his  remittance.  To  illustrate  this,  I 
will  read  the  correspondence  we  had  with  one  of  our  con- 
sumers who  had  moved  away  leaving  an  unsettled  bill: 

A  Typical  Case 

"Venice,  Cal.,  Oct.  9,  1916. 

"S.  C.  Haver,  Jr.,  Credit  Agent, 

"Southern  California  Edison  Company, 
"Dear  Sir — In  re  yours  of  the  7th  inst.    Beg  to  state  that 
the  bill  would  have  been  paid  many  months  ago  if  the  man  I 


spoke  to  at  the  time  I  moved  (at  your  office)  hadn't  been  .1 
quite  so  officious.    At  the  time  that  I  moved  I  really  couldn't 
spare  the  amount  of  the  bill.    I  will  take  care  of  same  within 
a  few  days.    Yours  truly,  John  Doe." 

*    *  * 

"Los  Angeles,  Oct.  14,  1916. 
"Mr.  John  Doe,  2314  M^alnut  Avenue,  Venice,  Cal.  jfl 

"Dear  Sir — Referring  to  your  letter  of  Oct.  9  in  regard 
to  bill  of.  $1.21  for  service  at  2226  Fifth  Avenue,  Los  Angeles. 
I  am  sorry  you  feel  that  you  were  not  properly  treated  in  our 
office  at  the  time  you  moved  from  Fifth  Avenue,  as  our  em- 
ployees are  all  instructed  to  observe  the  greatest  possible 
courtesy  in  caring  for  the  wants  of  our  customers.  Will  you  , 
please  accept  our  sincerest  apology,  and  I  may  safely  say  that'^ 
you  will  not  have  another  such  experience  in  any  of  our  offices. 
In  regard  to  the  amount  which  you  owe,  I  hope  you  will  find 
it  convenient  to  send  me  a  remittance  on  or  before  the  20th 
of  this  month.    Yours  truly.  Credit  Agent." 

^  ^  'iS^' 

"Venice,  Cal.,  Oct.  16,  1916. 

"Mr.  S.  C.  Haver,  Jr.,  Credit  Agent, 

"Southern  California  Edison  Company. 
"Dear  Sir — Your  letter  of  the  14th  very  much  appreciated. 
I  am  sorry  for  my  own  actions  in  this  matter;  it  was  too 
small  a  thing  to  warrant  my  going  as  far  as  I  did.    Inclosed  . 
please  find  check  for  $1.21.    Yours  in  appreciation,  John  Doe." 

*    *  * 

"Los  Angeles,  Oct.  23,  1916. 
"Mr.  John  Doe,  3214  Walnut  Avenue,  Venice,  Cal. 

"Dear  Sir — -We  acknowledge  with  thanks  receipt  of  your 
check  in  the  amount  of  $1.31  to  cover  closing  bill  for  service 
at  3226  Fifth  Avenue,  Los  Angeles,  and  inclose  herewith  re- 
ceipt to  cover.  We  regret  any  inconvenience  which  this  mat- 
ter may  have  caused  you,  but  such  instances  have  at  least  one 
advantage — namely,  that  of  putting  a  large  corporation  such 
as  ours  in  closer  touch  with  at  least  one  more  of  our  con- 
sumers. We  are  in  business  in  many  cities  in  southern  Cali- 
fornia, and  it  is  always  our  desire  to  maintain  friendly  and 
frank  business  relations  with  every  one.  I  sincerelj^  hope  that 
you  will  continue  to  favor  us  with  your  patronage,  wherever 
you  may  be  in  need  of  electricity  for  lighting  or  power  ser- 
vice, and  assure  you  of  our  desire  to  render  you  the  best  pos- 
sible service  at  all  times.    Yours  truly.  Credit  Agent." 


Bonus  Plans  Adopted  by  Electric  Company 


Robbins  &  Myers  employees  will  welcome  announcement 
that  has  been  authorized  by  officials  of  the  company,  to  the 
effect  that  two  new  bonus  plans  for  employees  have  been 
adopted  by  the  company,  and  have  already  been  placed  in 
o])eration,  I)ecoming  effective  under  date  of  August  1,  1917. 
Under  these  two  plans  all  employees  are  offered  splendid 
opportunities  of  materidly  increasing  their  earnings. 

Believing  that  the  maximum  degree  of  efficiency  can  be 
obtained  by  complete  crystallization  of  tlie  spirit  of  co-opera- 
tion, and  believing  that  the  new  arrangement  will  offer  an 
incentive  to  all  employees  to  put  forth  their  Ijest  efforts  and 
take  more  personal  interest  in  their  work,  the  company  has 
taken  this  step  of  giving  its  eniployces  the  two  bonus  pro- 
positions. Both  plans  have  become  effective  as  of  August 
1st,  and  pay  days  falling  in  Septeml)er  will  bring  bonuses 
to  those  entitled  to  tlieni  under  the  "Perfect  Attendance" 
plan,  while  "Service"  bonus  iiaymcnts  will  start  on  .Septem- 
ber 2.'5th. 


Under  the  bonus  plans,  perfect  attendance  for  thirty- 
day  periods  will  bring  bonuses  ranging  from  three  to  five 
per  cent,  of  the  monthly  wage  or  salary,  while  length  of  con- 
tinuous service  of  employees  will  bring  bonuses  of  from  one 
and  a  half  per  cent,  to  ten  per  cent.,  the  percentage  being 
based  upon  the  number  of  years  of  service. 

The  two  plans  are  entirely  separate  and  yet  operate  to- 
gether. Plan  No.  1  is  known  as  the  "Perfect  attendance" 
lionus  plan.    Plan  No.  3  is  known  as  the  "Service"  bonus. 

Under  Plan  No.  1,  any  employee  with  a  record  of  thirty 
consecutive  and  perfect  days  for  attendance  and  time  punched 
in  and  out,  will  be  given  a  bonus  amounting  to  three  per 
cent,  of  his  straight  time  earnings  for  that  period.  If  any 
employee  has  a  second  successive  thirty-day  period,  the  bonus 
will  be  increased  to  four  per  cent.,  while  five  per  cent,  will  ! 
i>e  given  for  a  third  successive  thirty-day  period  of  perfect 
attendance.  Thereafter  if  the  record  is  continued,  the  bonus 
will  continue  at  five  per  cent. 
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Here  is  the  schedule  of  bonuses  under  plan  No.  1: 

First  30  days'  full  attendance,  3%  of  straight  time  earnings. 
Second  successive  30  days'  full  attendance,  4%  of  straight 
time  earnings. 

Third  successive  30  days'  full  attendance,  5%   of  straight 
time  earnings. 

Thereafter  for  continued  perfect  attendance,  5%  of  straight 
time  earnings. 

The  first  payments  under  the  "Perfect  Attendance"  bo- 
nus plan  are  to  be  made  about  the  middle  of  September,  the 
bonus  period  to  constitute  the  month  of  August.  Thereafter 
these  bonuses  will  be  paid  regularly  upon  the  tenth  of  each 
month  for  the  preceding  month's  record. 

There  are  certain  rules  governing  this  bonus  plan,  in- 
fractions of  which  will  destroy  records,  and  in  such  cases 
employees  will  begin  on  new  records  counted  as  the  first 
thirty  days.  Here  are  the  infractions  which  will  destroy 
attendance  records:  One  time  late,  one  absence,  washing  up 
before  quitting  time,  stopping  work  before  quitting  time, 
failure  to  start  promptly  at  starting  time. 

No  excuses  will  be  countenanced  in  this  attendance  bo- 
nus plan.  Sickness,  absence  from  work  for  any  cause  what- 
soever, tardiness,  punching  out  before  quitting  time,  or  fail- 
ure to  start  work  promptly,  will  destroy  attendance  records. 
If  any  employee's  record  is  broken  he  will  immediately  start 
on  a  new  one  counted  as  the  first  thirty  days.  The  records 
will  be  kept  from  the  time  clocks  which  must  be  punched 
by  all  employees,  including  office  employees.  At  present  there 
are  no  time  clocks  for  office  employees,  but  they  have  been 
ordered  and  will  be  installed  as  soon  as  possible. 

The  "Service"  Bonus  Plan 

Under  Plan  No.  2,  known  as  the  "Service"  bonus  plan, 
employees  will  be  given  bonuses  for  faithful  service  in  the 
company's  employ,  the  amount  of  bonus  to  be  determined  by 
the  length  of  continuous  service.  This  plan  also  becomes 
eflective  as  of  August  1st,  and  the  first  "Service"  bonus  pay- 
ments will  be  paid  on  September  35th,  and  will  be  based  upon 
the  August  earnings.  Thereafter  these  bonuses  will  be  paid 
quarterly,  and  the  payments  will  fall  due  December  25th, 
March  35th,  June  25th,  and  September  25th. 

Here  is  the  bonus  schedule  based  upon  length  of  service: 


has  taken  the  attitude  that  an  employee's  perfect  attendance 
record  should  not.  be  destroyed  by  absence  due  to  an  injury 
received  unavoidably  in  the  factory. 


6  months'  continuous  service 

1  year's  continuous  service 

2  years'  continuous  service 

3  years'  continuous  service 

4  years'  continuous  service 

5  years'  continuous  service 
And  thereafter   


1^%  of  earnings 

3  %  of  earnings 

4  %  of  earnings 
6  %  of  earnings 
8  %  of  earnings 

10  %  of  earnings 

10  %  of  earnings 


This  bonus  will  be  figured  upon  the  total  earnings  during 
the  quarter  it  is  paid  for,  and  no  over  tjme  will  be  mcluded 
in  figuring  such  bonuses. 

Present  standing  of  employees  as  to  length  of  service  is 
to  be  recognized  at  once  in  the  "Service"  bonus  plan.  For 
instance,  any  employee  of  the  company  who  has  been  there 
five  or  more  years,  will  receive  a  10  per  cent,  bonus  to  start 
with.  .An  employee  of  six  months'  standing  will  get  a  ly^ 
per  cent,  bonus,  and  the  scale  given  above  will  apply  in  all 
cases.  This  bonus  plan  applies  to  all  employees,  including 
those  in  branch  offices. 

There  are  numerous  minor  details  of  the  bonus  plan  still 
to  be  adjusted  by  the  officials,  but  everj'thing  will  be  in  opera- 
tion so  as  not  to  delay  the  first  payments.  Several  points 
have  been  raised  and  passed  upon.  If  any  employee  leaves  the 
company  during  his  "Perfect  attendance"  period  he  natur- 
ally loses  his  bonus.  If  any  employee  is  injured  and  has  to 
be  away  from  work  because  of  such  injury,  it  is  thought 
some  equitable  arrangement  will  he  made,  for  the  company 


Fine  Showing  for  Electric  Vehicles 

The  "Electrician"  prints  the  following  figures  received 
from  Mr.  J.  A.  Priestley,  cleansing  superintendent  at  Sheffield, 
of  the  travelling  time  of  horse  vehicle,  petrol  wagon  and 
•  electric  vehicle  over  a  measured  mile,  with  stops  as  follows: — 

Horse  and  Cart 

Total  travelling  time. 

Stopping  every  10  yards   33  mins.,  31  1/5  sees. 

Stopping  every  20  yards   32  mins.,  24  sees. 

Petrol  Wagon 

Stopping  every  10  yards   14  mins.,  48  sees. 

Stopping  every  20  yards   10  mins.,  51  1/5  sees. 

Electric  Vehicle 

Stopping  every  10  yards    11  mins.,  20  sees. 

Stopping  every  20  yards    9  mins.,  20  sees. 

Average  time  taken  by  each  vehicle  to  cover  10  yards  and 
30  yards  distances  from  starting  to  stop: — 

10  yards.    20  yards. 

Horse  and  cart   11.4  sees.    22.1  sees. 

Petrol  wagon   5.0  sees.      7.4  sees. 

Electric  vehicle   3.8  sees.      6.3  sees. 

Two-ton  vehicles  were  used  in  each  case. 


Cultivating  Foreign  Trade 

The  war  has  created  opportunities  for  Canadian  manu- 
facturers to  extend  their  export  business.  The  cutting  off 
of  German  supplies  and  also  to  a  certain  extent  of  British 
and  allied  products,  has  resulted  in  buyers  looking  more  and 
more  to  the  North  American  continent  for  goods  hitherto 
supplied,  by  European  countries.  For  example,  shortly  after 
the  commencement  of  the  war,  the  Duncan  Electrical  Com- 
pany, Limited,  Montreal,  commenced  to  cultivate  foreign 
trade  in  switches,  etc.,  and  they  have  now  extended  this 
part  of  their  business.  Certain  lines  made  by  German  houses 
have  been  improved  on,  and,  with  other  goods,  are  being 
sent  to  European  countries  and  to  South  America.  Folders 
and  catalogues  are  printed  in  English,  French,  Spanish  and 
Portuguese,  and  are  widely  distributed  in  the  various  coun- 
tries. The  company  are  thus  appealing  to  foreign  consumers 
in  their  own  language,  and  avoiding  the  mistake  of  many 
British  and  United  States  firms  who  wasted  a  large  amount 
of  money  and  labor  by  sending  out  printed  matter  in  Eng- 
lish. The  result  was  naturally  that  the  catalogues  were 
simply  thrown  into  the  waste-paper  baskets.  Mr.  Duncan, 
states  that  he  has  received  replies  from  all  parts  of  the 
world  and  that  the  orders  are  increasing  in  volume. 


Electric  Club  Resumes  Luncheons  Sept.  21 

The  Electric  Club  of  Toronto  will  hold  its  first  autumn 
mid-day  luncheon  on  Friday,  September  2i,  at  the  usual 
time  and  place — 12.30  noon.  Prince  George  Hotel.  This  may 
well  be  considered  the  most  important  meeting  of  the  year,  as 
it  is,  in  ef¥ect,  the  annual  meeting  at  which,  according  to  the 
constitution  of  the  Club,  the  new  Governing  Committee  is 
elected,  as  well  as  the  other  officers  of  the  organization.  A 
number  of  important  questions  regarding  the  scope  and  ad- 
ministration of  the  Club  will  also  be  up  for  discussion,  and 
it  is  urged  that  every  member  should  make  a  special  effort 
to  be  on  hand.  Any  person  who  is  connected  in  any  way 
with  the  electrical  industry  is  eligible  and  welcomed  to  mem- 
bership.   Remember  tlie  date — Friday,  September  21. 
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The  Manufacture,  Life  and  Maintenance 
of  Tramway  Tires— Valuable  Experi- 
ence of  a  British  Company  Cov- 
ering a  Number  of  Years 

Following  an  article  in  the  last  issue  of  the  Electrical 
News  on  the  practice  of  the  British  Columbia  Electric  Rail- 
way Company  in  fitting-  new  steel  tires  to  car  wheels,  we  are 
printing  some  extracts  from  a  very  complete  article  read  by 
Mr.  Arthur  Norton,  Assoc.  Mem.  Inst.  C.  E..  before  the 
Tramways  and  Light  Railways  Association's  ninth  annual 
congress,  held  in  London,  June  29,  1917.  The  article  is  en- 
titled "The  Manufacture,  Life,  and  Maintenance  of  Tramway 
Car  Tires,"  and  the  following  extracts  deal  particularly  with 
the  installation  and  maintenance.  The  re-tiring  of  iron  cen- 
tres is  a  practice  of  many  years'  standing  in  England,  though 
comparatively  rare  in  this  country.  It  follows  that  their  ex- 
perience is  of  extreme  value  to  Canadian  railway  men,  who 
may  be  interested  in  this  phase  of  maintenance: 

Gauges  and  Gauging 

The  accurate  gauging  of  the  bore  of  the  tire  is  of  ex- 
treme importance,  as  it  is  very  essential  that  the  standard 
shrinking  allowance  of  one-one  thousandth  of  the  diameter  of 
the  wheel  centre  shall  not  be  either  above  or  below  the  limit 
fixed.  It  is  a  moot  point  whether  sufficient  importance  is 
attached  to  this  question,  as  also  to  the  use  of  a  really  suit- 
able material  for  the  manufacture  of  gauges;  for  it  may  be 
pointed  out  that  the  sur^face  points  of  both  the  inside  and  out- 
side diameter  gauges  being  so  small,  a  certain  amount  of 
wear  is  inevitable,  which  can  be  easily  added  to  by  the  rough 
usage  to  which  such  gauges  may  be  subjected  in  the  hands  of 
rough  and  careless  workmen.  Some  such  special  steel  as 
"Quickstep,"  with  hardened  and  tempered  points,  would  suit 
admirably  for  this  purpose. 

It  is  also  of  great  importance  to  have  the  master  gauges 
kept  in  safe  custody,  so  that  the  gauges  used  in  the  shops 
may  be  proved  from  time  to  time.  Unless  this  precaution  is 
adopted,  the  contraction  allowance,  on  the  inside  diameter 
gauge,  may  very  readily  be  exceeded,  with  the  resulting  con- 
sequences of  broken  spokes  in  the  wheel  centres,  or  even  the 
actual  bursting  of  the  tire.  This  is  especially  liable  to  occur 
in  those  cases  where  more  than  the  standard  allowance  for 
contraction  has  been  allowed. 

There  are  records  where  as  much  as  in.  allowance  has 
been  made  in  tires  for  contracting  on  to  centres  (with  straiglit 
spokcsj,  having  a  diameter  round  about  :H>  inches,  lo  vvhicli 
allowance  may  be  added  a  possil)le  further  amount  due  lo  tlie 
worn  state  of  the  gauges,  as  indicated  above. 

'i  he  allowance  for  contraction  in  a  tire  wtjuld  no  doubt 
have  to  Ijc  increased  when  wheel  centres  are  designed  in  such 
a  way  that  the  rims  are  not  in  alignment  with  tiieir  bosses, 
wheels  designed  in  this  way  i)eing  i)rovided  with  "S"  spokes, 
and  the  contraction  of  the  wheel  centre  will,  therefore,  vary 
according  to  ihc  greater  or  less  degree  nf  Ihe  curNalnrc  of  the 
spokes. 


Apparatus  for  Recording  Expansion  and  Temperatures 

An  apparatus  has  been  designed  for  correctly  recording 
the  exact  amount  of  expansion  and  contraction  that  takes 
place  at  the  varyipg  temperatures  upon  heating  and  cooling  a 
tire.  By  means  of  this  recording  apparatus,  as  applied  on  a 
2->4-in.  standard  section  tram  tire  of  the  following  dimensions, 
31  in.  outside  diameter,  25-23/33  in.  inside  diameter,  the  ex- 
pansion and  contraction  that  took  place  were  most  carefully 
recorded.  The  expansion  and  corresponding  temperatures 
that  were  recorded  were  as  follows 

Expansion.  Temperature. 
3/64  in.  220  degrees  C. 

1/16  in.  250  degrees.  C. 

1/8    in.  400  degrees  C. 

5/32  in.  full.  500  degrees  C. 

3/16  in.  600  degrees  C. 

It  is  frequently  remarked  that  tires  are  put  on  at  a  "black 
heat,"  but  it  may  be  instructive  to  point  out  that,  given  a  good 
light,  a  "black  heat"  may  carry  a  temperature  of  550  degreed 
C.  'to  600  degrees  C,  although  if  the  shop  be  badly  lighted, 
this  latter  temperature  would  be  a  visible  red. 

A  temperature  of  650  degrees  C.  would  show  a  visible 
red  in  a  well-lit  shop,  but  in  the  case  of  tires  that  have  been 
subjected  to  careful  heat  treatment  the  whole  effect  of  that 
operation  may  be  nullified  by  exceeding  the  safe  temperature 
of  400  degrees  C.-420  degrees  C.  mentioned  below.  Also  a" 
650  degrees  C.  one  is  getting  dangerously  near  the  calescence 
change  point,  when  the  condition  of  the  steel  is  completely 
changed' owing  to  the  dif¥usion  in  the  pearlite  areas,  and  at 
such  temperatures  quenching  would  have  the  effect  of  partly 
hardening  the  tire.  This  calescence  change  point  is  shown 
in  the  heating  curve  round  al)out  740  degrees  C,  and  in  the 
cooling  cur\  e  at  680  degrees  C.  Should  the  calescence  change 
point  be  exceeded,  and  the  tires  cooled  off  by  the  ordinary 
hose-pipe  method,  the  tires  will  develop  hard  and'  soft  places, 
with  the  result  that  flats  are  very  much  more  readily  in- 
duced vvhen  the  tire  comes  to  be  put  into  service 

Having-  fixed  the  necessary  contraction,  and  knowing  the 
required  temperature  that  is  necessary  to  contract  the  tire 
on  to  its  wheel  centre,  it  is  of  importance  to  see  that  the  tem- 
perature so  fixed  upon  is  not  exceeded,  and  it  may  be  em- 
phasized that  it  is  undesirable  to  go  beyond  the  safe  limit  of 
420  degrees  C,  this  being  the  melting  temperature  of  zinc, 
and  can  therefore  be  very  readily  checked,  as  described  below. 
Method  of  Heating  Tires  Prior  to  Shrinking 
The  tires,  having  been  bored  to  the  correct  diameter  on 
tin-  tire-boring  mill,  are  then  heated  on  a  gas  ring  arrange- 
nicnt,  which  shows  the  actual  fixing  of  a  gas  ring  into  a  tire 
prior  to  heating.  This  arrangement  allows  the  tire  to  be 
heated  to  the  exact  temperature  required,  the  latter  being 
readily  checked  l)y  placing  one  or  two  small  pieces  of  zinc 
on  the  face  of  the  tire,  the  zinc  lieing  suitably  covered  witli 
a  metal  cup,  so  as  to  rstain  the  heat,  the  cup  being  removed 
momentarily  in  order  to  see  if  fusion  has  taken  place. 

As  ])ointed  out,  it  is  not  necessary  to  heat  the  tire  tcj  this 
li  iiipcrature,  as  1/16  in.  expansicm  takes  place  at  250  degrees 


Septeinbfi"  15,  1917 


THE    li  L  E  C  i  '  R 1  C  A  L  NEWS 


29 


C,  and  the  tire  can  be  very  readily  gauged  when  heated. 
Care  should  be  taken  to  see  that  the  desired  expansion  con- 
sequent on  the  temperature  is  not  exceeded. 

We  now  come  to  the  point  when  the  wheel  centres 
already  pressed  on  to  the  axle  are  carefully  turned  to  the 
required  diameter,  the  method  thus  adopted  ensuring  the 
wheels  being  concentric  with  the  axle.  A  method  has  been 
designed  by  the  Sheffield  Corporation  Tramways  for  lifting 
the  wheels  and  axle  into  position  over  the  heated  tire,  the 
actual  lifting  being  accomplished  by  very  quick  acting  block 
tackle.  The  wheel  centre  is  then  lowered  into  the  tire,  and 
the  general  practice  adopted  for  cooling  ofT  the  tire  is  the 
rather  primitive  one  of  applying  a  stream  of  water  by  means 
of  a  hose-pipe,  administered  by  hand. 

Even  Temperature  During  Cooling 

As  every  precaution  is  taken  in  the  process  of  manufac- 
ture to  keep  the  temperature  of  the  tires  uniform,  it  may  be 
pointed  out  that  this  method  is  liable  to  produce  unequal  dis- 
tribution of  cooling  stresses.  A  better  method  is  to  allow 
the  tires  to  cool  off  slowly  in  the  atmosphere,  but  this  is  not 
always  possible,  owing  to  the  time  that  is  required  for  sucli 
an  operation.  It  is,  therefore,  advisable  to  instal  a  perforated 
ring,  and  through  the  perforations  provided  water  is  allowed 
lo  play  freely  on  to  the  surface  of  the  tread  oif  the  tire. 

Removing  Worn-out  Tire 

The  method  adopted  in  Belfast  for  removing  a  worn-ou*: 
tire  is  to  place  the  wheels  in  such  a  position  that  the  gas 
plays  freely  on  the  tread  of  the  tire,  the  time  required  for  the 
operation,  from  the  time  it  is  placed  inside  the  gas-ring,  being 
seven  minutes. 

Fixing  Tire  By  Means  of  Studs 

The  practice  of  fixing  the  tire  to  the  wheel  cen'tr^  by 
means  of  studs  was  formerly  in  more  or  less  general  use,  but 
on  such  big  systems  as  Glasgow  it  has  been  discarded  aiio- 
gether  as  being  unnecessary.  There  is  grave  obiection  to 
boring  holes  in  tires,  necessitated  by  the  above  practice,  as 
each  of  the  holes  forms  a  notch  in  the  body  of  the  tire,  from 
which  fractures  may  readily  start,  and  especially  in  those 
cases  where  the  tire  is  nearing  the  end  of  its  life. 

Flats  on  Tires 

One  great  advantage  of  the  adoption  of  the  steel-tired 
wheel  over  the  cast-iron  chilled  wheel  has  been  the  com- 
parative freedom  from  flats,  which  so  readily  obtained  in  the 
latter,  especially  when  the  chilled  portion  had  worn  away, 
but  no  doubt  the  opportunities  of  producing  them  at  the 
I. resent  time  may  be  more  frequent,  owing  to  the  type  of 
labor  available  for  drivers  being  possibly  not  quite  sp  skilled 
,is  in  the  days  preceding  the  attempt  of  the  German  emp^ior 
to  rule  the  earth. 

Maintenance  of  Flanges 

I  In  considering  the  question  of  tire  wear  it  is  always  im- 
''portant  to  remember  that  the  wheel  flanges  play  a  very  sig- 
nificant part  in  steering  the  car  through  the  various  points, 
crossings,  and  curves,  and  it  therefore  becomes  a  matter  of 
vital  importance  to  see  that  the  flanges  are  properly  main- 
tained so  as  to  avoid  any  risk  of  derailment,  with  more  or  less 
serious  consequences.  In  addition,  the  amount  of  side-play 
is  reduced — an  important  consideration  when  one  takes  into 
account  the  increased  wear  to  both  tire  and  rail,  which  is 
bound  to  take  place  when  too  much  lateral  movement  is 
allowed.  It  is  therefore  advisable  to  send  the  wheels  into  the 
shops  for  re-turning  at  that  point  in  their  lives,  when  the 
flanges  can  be  reformed  with  the  least  possible  loss  of  metal 
on  the  tread,  and  for  further  guidance  it  may  be  useful  to 
quote  the  practice  adopted  in  Belfast,  which  may  be  summar- 
ized when  any  of  the  following  conditions  obtain: 

1.  When  the  tires  on  one  pair  of  wheels  have  wchmi  to 
different  diameters. 


a.  When  the  inside  of  the  flange  becomes  approximately 
at  right  angles  to  the  tread,  thus  forming  a  definite  corner  on 
the  tire. 

3.  When  the  flange  becomes  more  than  :j/lG  in.  above  or 
below  the  standard  section  of  flange  of  the  original  tire. 

4.  When  the  flange  at  its  base  is  less  than  Vs  in. 

5.  When  the  tread  of  the  tire  is  worn  with  a  considerable 
hollow. 

In  re-turning  worn  tires  it  is  not  the  general  practice  to 
re-form  the  profile  to  its  original  contour,  as  it  is  argued  if 
this. were  done  it  would  necessitate  cutting  too  much  valuable 
material  away,  which,  in  turn,  would  shorten  the  life  of  the 
tire. 

Outside  Diameter  Gauge 

For  gauging  the  diameters  of  tires  the  gauge  points 
should  always  be  fixed  at  a  certain  distance  from  the  outer 
face  of  the  tire.  By  this  method  absolute  continuity  in  re- 
cording the  wear  of  tires  is  obtained,  as  it  is  from  the  point 
thus  obtained  on  the  section  that  the  profile  of  the  worn  tire 
is  drawn  and  the  life  due  to  wear  recorded.  In  certain  cases, 
when  calculating  the  mileage  result,  the  amount  of  material 
cut  away  to  re-form  the  flanges  and  to  pair  the  tires  is  in- 
cluded with  that  which  has  been  lost  owing  to  wear.  This 
method  cannot  altogether  be  described  as  satisfactory,  as  the 
actual  loss  due  to  wear  should  only  be  considered  in  arriving 
at  the  mileage  results.  In  this  connection  it  may  be  well  to 
emphasize  the  fact  that  when  the  diameter  of  one  wheel  is 
found  to  be  wearing  smaller  than  the  other,  it  is  better  that 
such  difference  should  be  corrected  as  soon  as  possible,  the 
flanges  being  re-formed  to  their  original  section  at  the  same 
operation.  When  tackled  in  time  the  amount  of  material  that 
is  necessary  to  cut  away  from  the  body  of  the  tire  to  re-form 
the  profile  is  so  very  much  less  than  would  be  the  case  when 
one  wheel  was,  say,  half  an  inch  smaller  in  diameter  than  the 
other,  and  it  is  always  well  to  bear  in  mind  the  adverse  effect 
that  such  a  pair  of  wheels  must  have  on  the  track,  etc. 

The  mileage  obtained  from  these  two  sets  (sections  of 
which  were  shown)  was  73,106  in  the  first  case  and  84,070  in 
the  other;  or,  taking  the  worst-worn  tire  in  each  set,  you  get 
4,873  miles  per  %  in.  wear  in  the  first  case  and  5,604  in  the 
second.  It  may  also  be.  noted  that  in  the  case  of  Car  No.  343, 
No.  2  end,  there  is  a  difference  of  Yz  in.  in  the  diameter  of  one 
wheel  as  compared  with  the  other,  the  result  being  that  the 
smaller  wheel  has  to  travel  V/2  in.  further  than  the  large  one 
at  each  revolution. 

The  difference  has  to  be  made  up  by  continual  slipping, 
thus  causing  excessive  wear  to  both  tire  and  rail,  excessive 
consumption  of  current,  to  say  nothing  of  our  very  old  and 
esteemed  friend,  "rail  corrugation."  It  therefore  follows  that 
the  ratio  of  wear  of  the  smaller  tire  is  increased  as  its  diame- 
ter decreases,  with  the  added  consequence  of  flange  creeping, 
which  again  emphasizes  the  importance  of  re-turning  and 
pairing  the  tires  more  frequently  during  their  life. 

With  reference  to  mileages  obtained  on  two  other  ex- 
amples, where  the  records  are  being  very  carefully  noted, 
for  the  first  period  run  a  mileage  of  8,000  miles  per  ^  in. 
radial  wear  was  obtained,  whereas  for  the  second  period  an 
approximate  wear  of  6,000  miles  per  '^  in.  is  shown,  or  a  re- 
duction of  25  per  cent.,  due,  no  doubt,  to  the  reduced  width  of 
the  worn  flanges,  for,  owing  to  the  extreme  shortage  of  labor, 
owing  to  war  conditions,  it  was  found  impossible  to  turn  the 
tires  after  the  first  period. 

Limit  of  Wear 

The  life  of  a  tire  is  generally  concluded  when  its  thick- 
ness is  reduced  to  in.  or  in.,  although  there  are  cases  on 
record  where  that  limit  is  exceeded,  e.g.,  a  pony  tire  was  run 
until  it  had  practically  worn  through,  the  thickness  being 
about  }/»  in.  to  3/16  in.;  and  a  driving  tire  down  to  7/16  in.; 
but  tlie  flanges  in  Iioth  cases  were  wonderfully  well  luaiu- 
lained. 
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Women  as  Conductors  and  Motormen— 
Their  Success  Varies  Greatly  with 
Local  Conditions- Conductors 
Most  Satisfactory 

By  Archibald  Robertson 

The  question  of  using  women  as  conductors  and  drivers 
on  electric  railways  is,  of  course,  more  pressing-  in  England 
than  in  Canada,  but  a  discussion  which  took  place  at  a  con- 
vention of  the  Tramways  and  Light  Railways  Association, 
recently  held  at  London,  is  of  interest  as  showing  conditions 
in  the  British  Isles.  There  was  by  no  means  a  unanimity  of 
opinion  that  women  were  satisfactory  substitutes  for  motor- 
men,  although  as  conductors  there  were  comparatively  few 
failures.  Much  appears  to  depend  upon  the  topography  of 
the  country,  as,  apparently,  the  girls  are  apt  to  lose  then- 
heads  and  wring  their  hands  at  sharp  curves,  heavy  grades,  or 
slippery  rails.  It  must  also  be  remembered  that  in  certain 
section  of  England  the  passengers  are  rather  rough,  and,  in 
the  absence  of  prohibition,  somewhat  more  difficult  to  handle 
than  would  be  the  case  at  the  present  time  in  our  own  coun- 
try. The  following  brief  article  by  Mr.  Archibald  Robertson, 
manager  of  the  Greenock  and  Port  of  Glasgow  Tramways, 
expresses  conditions  on  his  own  line: 

I  believe  the  Greenock  and  Port  Glasgow  Company  was 
one  of  the  first,  if  not  actually  the  first,  tramway  company  to 
experiment  with  women  drivers  and  conductors.  It  will  be 
readily  understood  that  this  was  not  from  any  desire  to  make 
a  change,  but  from  absolute  necessity.  On  the  outbreak  of 
war  a  considerable  proportion  of  our  men  at  once  enlisted, 
and  as  the  various  shipbuilding  yards  were  very  busy  and  pay- 
ing high  wages,  men  could  not  be  got  to  fill  the  vacancies.  A 
considerable  proportion  of  our  pre-war  running  staff  were 
double-ended.  Conductors  who  had  qualified  as  drivers  were 
at  once  put  on  td~ drive,  and  we  set  about  training  the  men 
who  had  not  already  qualified  as  drivers,  meanwhile  filling 
up  the  vacancies  on  the  back  platform  with  selected  women. 
As  time  went  on  more  men  left,  until  we  were  faced  with  the 
alternative  of  putting  on  women  drivers  or  drastically  curtail- 
ing the  service;  and,  considering  that  about  70  to  75  per  cent, 
of  our  traffic  is  munition  workers'  traffic,  it  will  be  readily 
agreed  that  stoppage  or  serious  curtailment  would  have  been 
disastrous.  After  very  anxious  and  careful  consideration — 
and,  I  might  add,  with  considerable  trepidation — it  was  de- 
cided to  train  a  few  selected  women  as  drivers.  The  lady 
superintendent  of  the  local  labor  exchange  gave  us  valuable 
assistance  in  selecting  the  proper  type,  and,  after  about  four 
weeks'  training,  the  first  batch  of  half  a  dozen  was  put  on  the 
road  in  charge  of  cars.  The  number  was  steadily  added  to, 
until  we  had  something  like  80  per  cent,  of  women  on  the 
running  staff — that  is,  conductors,  drivers,  and  checkers.  Six- 
ty-two per  cent,  of  drivers  were  women.  I  do  not  know 
whether  the  military  authorities  in  the  north  are  more  exact- 
ing in  their  demands  than  in  the  south,  or  whether  our  men 
volunteered  more  readily,  hut  I  know  that  but  for  the  assist- 
ance of  the  women  it  would  have  been  inipossi1)le  to  have 
maintained  anything  like  a  full  car  service. 

Easily  Handle  18-ton  Cars 

The  experiment  of  i^utting  women  on  the  front  platforms 
was  an  immediate  success.  The  first  lot  received  perhaps  a 
longer  period  of  training  than  some  of  the  later  lots  and  pro- 
bably a  little  more  attention  tlian  is  usual  in  tlic  cases  of 
male  drivers.  After  a  month's  training  they  were  as  efficient 
as  good-class  men  with  a  similar  period  of  traininsj,  and 
n-iuch  superior  to  the  class  of  men  procurable  nowadays,  in 
Greenock,  while  we  have  no  very  steep  hills,  the  cars  are 
large  12-tonners,  seating  74;  the  main  streets  are  narrow,  and 
cf)ngestcd  vehicular  traffic  is  lu-a\y,  and  in  parts  the  track  is 


single,  with  loops;  so  if  says  much  for  the  capability  of  the 
girls  that  there  is  hardly  an  accident  recorded  against  the 
first  batch— certainly  not  a  serious  accident.  The  tramway 
system  runs  round  the  fringe  of  the  town,  alongside  the  riyer 
and  the  Firth  of  Clyde.  The  larger  proportion  of  the  residen- 
tial district  is  on  the  side  of  a  somewhat  steep  hill,  away  from 
the  car  track.  The  shipbuilding  yards  and  other  large  works 
are  alongside  or  near  the  track.  The  people  from  the  resi- 
dential districts  find  their  way  down  to  the  main  street,  which, 
particularly  in  the  evening,  has  the  appearance  of  a  busy 
market  square.  Conseciuently,  to  drive  a  heavy  12-ton  car 
successfully  requires  both  skill  and  nerve.  I  have  already 
said  that  the  first  lot  of  drivers  had  a  good  record  in  regard 
to  accidents,  but  this  early  good  record  has  not  been  main-  , 
tained  in  its  entirety.  Some  of  the  later  girls  apparently' 
think  they  have  as  good  a  rig^ht  to  have  a  "dunt"  at  a  lorry  as 
their  male  colleagues  have.  Some  of  the  later  lots  of  girls 
trained  were  as  a  whole  hardly  so  satisfactory  as  the  first  lot. 
although  many  of  them  individually  were  quite  as  good. 

We  were  somewhat  concerned  as  to  how  the  drivers 
would  stand  the  winter.  Greenock  has  a  somewhat  unenvi- 
able reputation  in  regard  to  rainfall,  and  storms  are  not  un- 
known. The  route  is  fully  exposed  to  the  gales  which  blow 
down  the  lochs  branching-  off  the  firth.  Here,  again,  I  was 
agreeably  surprised.  While  the  "missed  turns"  were  more 
frequent  than  during  the  summer,  necessitating  a  larger  duty 
sheet,  the  girls  stood  the  cold  remarkably  well.  Rain  and 
snow  did  not  daunt  them;  the  only  conditions  which  seemed 
to  frighten  them  was  a  "greasy"  rail.  There  were  more  fail- 
ures to  report  on  a  mild  morning  when  rails  happened  to  be 
"greasy"  than  on  wet  and  stormy  mornings.  With  the  object 
of  making  the  fronts  of  the  cars  more  comfortable,  we  had 
vestibules  fixed,  but  they  were  not  wanted,  and.  in  fact,  the 
girls  preferred  the  cars  without  them.  Arrangements  were 
made  under  which  the  crews  on  the  late  long  shifts  during 
winter  got  a  cup  of  tea  and  a  biscuit  between  7  and  10  p.m. 
This  appeared  to  be  appreciated.  When  it  was  suggested 
that  the  hours  worked  per  week  should  be  reduced,  it  was 
found  that  they  preferred  to  work  similar  shifts  to  the  men. 
They  are  paid  by  the  hour,  and  you  would  be  surprised  to 
learn  the  hours  worked  by  some.  While  the  experience  has 
generally  been  favorable,  there  are  one  or  two  points  that 
occur  to  me  where  they  are  perhaps  not  so  reliable  as  men. 
While  «ome  of  them  have  not  lost  a  single  minute's  time  in 
the  course  of  twelve  months,  a  proportion  of  them  do  not 
realize  the  necessity  for  punctual  reporting.  They  appear  to 
think  that  if  they  report  within  ten  or  fifteen  minutes  of  the 
reporting  time  there  should  be  nothing  to  complain  about, 
and  even  when  they  do  not  turn  out  for  work  they  sometimes 
neglect  to  send  word. 

Not  so  Reliable  in  Emergency 

1  do  not  think  that  a  girl  is  just  as  satisfactory  in  case  o' 
sudden  emergency  as  a  well-trained  man.    As  a  rule,  a  larg 
proportion  of  them  are  more  "nervy,"  although  there  ar 
cases  when  they  have  acted  as  coolly  and  efficiently  as  a  ma 
could.    A  sudden  fright  appears  to  take  more  out  of  them.  I 
have  known  cases  where  a  woman  to  avoid  an  accident  has 
acted  in  every  way  al)solutely  correctly,  .stopped  the  car,  and 
afterwards  fainted  away.    In  this  connection  it  must  be  kept 
in  mind  that  women  drivers  are  a  recent  innovation,  while 
the  staff  of  male  drivers  is  the  product  of  years  of  training 
and  practising  (a  few  new  ones  being  added  occasionally),  so 
that  with  men  the  right  thing  to  do  in  every  case  is  done 
almost  automatically  and  without  the  necessity  of  thinking, 
in  the  case  of  women  entirely  new  to  the  work,  this  was  at 
first  not  so,  and  in  this  respect  they  may  he  considered  in- 
ferior to  men;  but,  with  longer  experience,  they  have  become 
more  efticienl,  until  now  they  are  very  little,  if  anything",  in- 
ferior,    "^'ou  cannot,  of  course,  init  a  large  numljcr  of  un- 
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trained  women  (or  men,  for  that  matter)  to  any  work  to 
which  they  ihave  not  been  accustomed  and  have  them  as  effi- 
cient in  a  few  months  as  others  who  have  been  years  at  the 
work.  One  might  just  as  well  expect  a  crowd  of  lemale 
workers  in  engineering  works  to  be  as  expert  litters  as  men 
who  have  served  five  or  six  years'  apprenticeship. 

The  innovation  was  received  well  by  the  public,  and  the 
girls  got  on  fairly  well  with  the  passengers.  Much  depends 
on  the  manner  and  disposition  of  the  individual  girl.  It  has 
been  noted  that  the  greatest  grumblers  are  women,  and  that 
the  male  workers  have  been,  with  few  exceptions,  courteous 
and  forbearing,  especially  when  they  are  comparatively  new 
to  the  work. 

In  conclusion,  1  might  say  that,  in  my  opinion,  so  far  as 
the  running  of  the  cars  is  concerned,  these  could  generally  be 
fairly  efficiently  worked  by  women,  provided  there  is  ijlenty 
of  time  given  to  train  them  properly  and  that  the  proper  type 
is  selected.  It  is  advisable,  however,  that  a  proportion  of  the 
drivers  be  reliable  men;  this  is  to  ensure  assistance  in  case  of 
accident.  In  training  women  drivers  it  will  probably  be  found 
necessary  to  reject  a  larger  proportion  than  in  the  case  of 
men,  and,  of  course,  some  systems  are  more  favorable  for 
experiment  than  others.  Work  on  a  level  track  is  easier. 
Considering  that  in  three  or  four  months  50  per  cent,  to  60 
per  cent,  of  drivers  were  replaced  by  women,  who  had  until 
then  never  thought  of  working  a  car,  the  results  have  been 
wonderful.  In  Greenock  we  were  fortunate  in  that  the  few 
male  drivers  over  military  age  left  with  us  were  good  and 
sensible  men.  They  did  their  utmost  to  assist  in  training  the 
women,  so  that  munition  workers'  service  could  be  main- 
tained. Without  the  assistance  of  the  men  our  difficulties 
would  have  been  much  greater.  We  have  also  a  few  women 
driving  our  big  commercial  omnibuses.  This  is  a  recent  inno- 
vation (a  couple  of  weeks),  but  they  appear  to  be  shaping  all 
right.    The  following  are  our  complete  figures: 

Percentage  of  female  drivers — Greenock,  62  per  cent.; 
Rothesay,  71  per  cent.;  Coatbridge,  33  per  cent. 

Percentage  of  total  female  running  staf? — Greenock,  69 
per  cent.  (76  per  cent,  leaving  out  spare  time  men) ;  Rothesaj', 
59  per  cent.;  Coatbridge,  54  per  cent.  (65  per  cent,  leaving  out 
spare  time  men). 


The  Effect  of  the  Six-Cent  Fare  on 
Traffic  and  Revenue  as  Shown  by 
a  Number  of  Companies 

Some  months  ago  Professor  Thomas  Conway,  of  the 
University  of  Pennsylvania,  was  requested  by  the  Special 
Committee  on  Ways  and  Means  to  obtain  Additional  Revenue, 
representing  some  38  electric  railways  situated  within  the  23nd 
public  service  district  of  the  State  of  New  York,  to  make  a 
study  of  the  conditions  resulting  from  an  increase  in  fares 
from  five  to  six  cents,  judging  from  the  experience  of  the 
companies  that  had  inaugurated  this  rate.  The  report  is 
outlined  in  a  recent  issue  of  the  Electric  Railway  Journal 
and  the  general  conclusions  are  as  given  below.  Professor 
Conway  finds  that  in  every  case  the  gross  revenue  is  in- 
creased, though  not  in  any  instance  in  proportion  to  the  in- 
crease in  fare.  The  dropping  off  in  the  number  of  fares  off- 
sets the  theoretical  increase  l)y  approximately  one-half.  This 
result  is  for  the  early  months  of  the  newly  inaugurated  fares. 
Results  show  that  after  a  time  the  public  become  accustomed 
to  the  larger  rate  and  resume  their  old  habits,  and  the  sup- 
position is  that  after  a  year  or  so  the  total  revenue  should 
be  in  proportion  to  the  rate,  that  is,  an  increase  of  approxi- 
mately 20  per  cent. 

Conclusions  As  to  the  Effect  of  a  6-Cent  Fare 

A  review  of  the  foregoing  data  shows  clearly  that  6-cent 
fares  bring  about  an  increase  in  operating  revenues  under 


practically  every  condition.  There  is,  of  course,  a  difference 
in  the  extent  of  this  increase,  dependent  upon  local  condi- 
tions and  also  upon  the  general  industrial  situation  at  and 
subsequent  to  the  time  the  higher  rate  became  effective.  The 
real  effect  of  6-cent  fares  has,  in  many  cases,  been  obscured 
because  of  the  fact  that  they  became  ef¥ective  at  about  the 
time  of  some  such  marked  change  in  industrial  conditions  as, 
for  example,  that  occurring  just  prior  to  the  outbreak  of  the 
European  war. 

Apparently  there  is  no  record  of  a  company  whose  earn- 
ings have  been  increased  in  proportion  to  the  increase  in  the 
rate  of  fare— that  is,  by,  say,  30  per  cent.  A  6-cent  fare  re- 
duces travel,  and  if  a  generalization  is  possil)le  on  the  evi- 
dence thus  far  available  it  seems  to  point  to  the  conclusion 
that  the  reduction  in  travel  is  approximately  10  per  cent.;  or. 
in  other  words,  roughly  speaking,  a  6-cent  fare  lirings  about 
an  increase  in  revenues  of  something  more  than  10  per  cent. 
In  some  cases  increases  in  operating  revenues  are  less  than 
this  amount,  due  to  local  conditions.  A  line  operating  in  a 
small  city,  where  the  average  ride  is  short,  apparently  suf- 
fers a  larger  reduction  in  travel  than  a  line  operating  in  a 
large  city,  where  the  average  ride  is  long.  The  reduction  in 
travel  concerns  almost  entirely  the  short-distance  riders,  a 
number  of  whom  prefer  to  walk  rather  than  pay  the  higher 
rate  of  fare.  Where  a  line  operates  over  steep  grades,  the 
proportion  who  walk  is  apparently  smaller  than  where  the 
line  is  comparatively  level.  Another  marked  tendency  is  that 
the  heavy  reduction  in  riding  occurs  within  the  first  few 
months  after  the  new  rate  ])ecomes  effective.  When  the 
public  becomes  accustomed  to  a  higher  rate,  local  prejudice 
gradually  disappears  and  the  number  of  passengers  carried 
progressively  becomes  more  nearly  normal.  This  important 
fact  shows  the  unfairness  of  any  experimental  application  of 
the  6-cent  fare,  based  upon  a  few  months  of  time.  At  least 
one  year  is  necessary  to  reach  a  normal  basis. 


Auxiliary  Electric.  Heat 

W^e  are  advised  that  Mr.  Thomas  H.  McCauley,  general 
manager  of  the  Calgary  Municipal  Railway  system,  is  mak- 
ing arrangements  to  install  electric  heaters  in  the  cars  for 
use  during  early-morning  and  evening  hours  in  the  spring 
and  fall.  The  original  heating  system  will  be  retained  and 
both  systems  will  be  used  in  the  extreme  cold  weather. 


Improving  Lake  Shore  Road 

A  complete  survey  is  being  made  by  Engineer  Johnson 
and  Superintendent  Deady  of  the  Toronto  and  York  Radial 
line  along  the  lake  shore,  Toronto,  with  a  view  to  extensive 
improvements.  It  is  stated  that  some  change  will  be  made  in 
the  arrangement  for  power  supply— either  moving  the  present 
plant  at  the  Humber  River  to  New  Toronto  or  the  establish- 
ment of  a  plant  at  Port  Credit,  as  there  is  not  sutlicient  power 
to  operate  the  cars  efficiently  at  the  western  end  of  the  line. 
Three  new  cars  are  being  placed  in  operation,  and  the  new 
comfort  station  at  the  junction  of  King  and  Queen  Streets. 
Toronto,  will  shortly  be  opened  to  the  public. 


Toronto  Railway  Company  Accepts  Award 

The  Toronto  Railway  Company  ha^e  accepted  the  award 
of  the  conciliation  board  to  grant  an  increase  of  7  cents  an 
hour  to  their  men.  The  men  originally  went  on  strike  for  10 
cents  an  hour  increase,  but  returned  to  work  with  an  increase 
of  6  cents,  pending  the  decision  of  the  hoard. 


Obituary 

Mr.  Martin  N.  Todd,  president  of  the  G.  P.  and  H.  Rail- 
way, and  general  manager  of  the  L.  E.  and  N.  Railway,  died 
recently  at  his  lioine  in  Gait. 
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Does  Your  Show  Window  Bring  You  Business? 
—Further  Hints  on  the  Proper  Use  of  this 
Most  Valuable  Sales  Agent 

The  window  compartment  should  be  divided  from  the 
rest  of  the  store  by  a  partition  or  background,  of  at  least 
such  height  that  neither  an  observer  on  the  sidewalk  nor 
an  employee  in  the  store  can  see  over  it. 

When  the  interior  lights  and  display  of  the  store  are 
visible  from  the  sidewalk  viewpoint  of  the  window,  the  at- 
tention of  people  outside  is  so  weakened  that  very  much 
of  the  effectiveness  of  the  window  display  is  lost. 

It  is  a  very  bad  plan  to  allow  employees  to  stand  and 
stare  out  of  the  windows— and  the  best  of  them  will  do  it 
at  times,  if  window  backgrounds  are  so  low  as  to  admit  of  it. 

People  hesitate  to  stop  and  inspect  a  window  display  if 
they  have  that  feeling  of  being  watched.  It  has  often 
been  noted  that  having  stopped,  glancing  up  and  finding 
out  they  are  watched,  people  have  quickly  moved  on. 
Even  the  strongest  minded  persons  will  not  look  with  that 
same  attention,  or  study  the  exhibit,  as  they  otherwise 
would.    You  knoT^  this  from  your  own  experience. 

For  these  two  strong  foregoing  reasons,  window  back- 
grounds should  not  be  .transparent.  They  may  be  trans- 
lucent, of  ground  or  frosted  glass  if  absolutely  necessary, 
for  light  immediately  behind  the  window  back;  but  this 
tends  to  distraction  by  interior  lighting  showing  through, 
as  explained  before. 

The  background  serves  to  make  the  display  stand  out 
and  gives  an  opportunity  to  properly  illuminate  the  win- 
dow because  a  full  light  effect  can  be  concentrated  on  the 
goods  shown.  It  need  not  be  of  mahogany  or  other  ex- 
pensive wood.  In  many  cases  composition  board  will  do 
very  well.  This  is  usually  a  wood-veneer  with  an  outer 
layer  of  mahogany,  oak  or  other  hard  wood  and  a  backing 
of  roofing  paper;  other  kinds  are  made  from  wood  pulp. 
This  Ijoard  conies  in  pieces  eight  feet  or  more  long  and 
four  feet  wide;  is  light  in  weight  and  takes  paint  readily. 

Finishing  Your  Background 

A  plush  or  other  hanging  can  be  used  instead  of  per- 
manent construction,  but  a  background  of  this  kind  is  likely 
to  be  dust  laden  most  of  the  time. 

There  are  many  ways  to  finish  the  job— paint,  stain  or 
varnish;  either  glossy,  semi-gloss  or  dull.  There  are  also 
many  inexpensive  ready-mixed  wall  colors  like  alalsastine 
or  the  kalsomine  order,  easily  mixed  with  water  but  which 
dry  quickly  and  do  not  rub  off.  Color  schemes  can  be  solid 
or  contrasting  but  should  preferably  be  tints  or  of  the 
lighter  shades.  If  of  the  "wall  color"  kind  they  can  be 
changed  often  with  little  trouble  and  expense. 

A  background  that  serves  very  well,  may  be  made  by 
cf)nstructing  a  frame  of  ^-inch  luml)cr,  four  inches  wide, 
mitercd  at  corners. 

This  should  be  made  six  feet  six  inches  high  and  divided 
into  panels  from  .'iO  to  30  inches  wide.    The  latter  can  be 


filled  with  composition  board  or  felt.  This  comes  72 
inches  wide  at  a  cost  of  $1.35  to  $1.50  per  yard.  A  good 
color  scheme  is  a  frame  of  light  gray  with  the  panels  in 
darker  tone  of  the  gray. 

Five  to  six  feet  from  the  window  glass  to  background  is 
a  good  depth. 

The  Window  Floor 

The  floor  of  the  window  is  deserving  of  much  thought 
and  care,  for  it  will  do  much  to  enhance  or  detract  from 
the  appearance  of  the  merchandise  shown.  A  hardwood 
floor  of  oak  with  a  parquetry  border,  polished  or  hard 
oil  finished,  is  the  best  for  all  purposes.  It  is  easy  to  keep 
clean,  and  with  care  will  look  well  for  years.  Frequently 
a  dark  green  carpet  is  used  with  a  parquetry  border.  Lino- 
leum may  be  had  in  parquetry  patterns  and  when  shel- 
laced or  varnished  serves  very  well. 

In  the  rear  portion  of  every  window  electric  base  re- 
ceptacles should  be  inserted  in  the  floor  to  provide  connec- 
tions for  the  various  appliances  that  are  to  be  shown  in 
ope'ration.  In  the  ceiling  permanent  outlets  should  be 
provided  for  hanging  lighting  fixtures. 

The  Window  at  Night 

The  value  of  a  show  window  is  increased  greatly  at 
night  by  two  important  conditions: 

(1)  The  mind  of  the  observer  is  freer  at  night  than 
during  the  hustle  and  bustle  of  the  business  day,  and  so  ^ 
more  sensitive  to  impression, 

(2)  The  drawing  power  of  the  display  is  greater  be- 
cause of  the  greater  contrast  between  the  bright  window 
and  its  darker  environs. 

Therefore,  it  is  of  first  importance  to  properly  illum- 
inate the  display. 

The  light  sources  should  be  at  the  top  and  front  of  the 
window  and  completely  concealed.  Lamps  should  be 
placed  so  that  the  light  cannot  enter  the  eye  direct  from 
the  luminous  center.  The  pupil  of  the  eye  adjusts  itself 
to  the  brightest  spot  in  the  range  of  vision,  and  if  con- 
tracted on  account  of  the  lamps  being  in  sight,  the  goods 
are  necessarily  less  visible  and  the  selling  power  of  the 
display  greatly  lessened. 

Don't  deceive  yourself  by  failing  to  realize  the  number 
of  people  who  see  your  show  windows  at  night.  During  the 
day  the  passer-by  may  not  have  time  to  give  your  window 
morfe  than  a  passing  glance.  At  night  only  the  bright 
spots  are  points  of  interest  and  he  has  more  time  and  will 
study  your  display  critically.  Merchants  say  that  they 
have  watched  this  inatter  closely  and  have  frequently  see" 
men  and  women  who  were  "window  shopping"  the  nigh 
before,  in  the  store  and  buying  the  next  day.  Try  it  your 
self  and  you  will  be  convinced  that  your  window  should 
be  properly  illuminated  at  night. 

Fixtures  and  Decorative  Materials 

The  display  man  can  do  very  little  without  proper 
window  equipment.     In  order  to  do  his  work  effectively, 


September  15,  1917' 


THE   ELECTRICAi.  NEWS 


certain  accessories  are  necessary.  He  must  liavc  fixtures 
and  decorative  material  to  draw  upon.  Metal  and  wood 
fixtures,  suitable  for  every  display  need,  can  be  purchased 
at  a  very  reasonable  cost  from  manufacturers  who  specialize 
in  them. 

Among  these,  probably  the  most  necessary  are  pede- 
stals. These  are  used  to  support  shelves  upon  which  the 
electrical  appliances  are  arranged.  By  using  such  pedestals 
a  display  can  be  built  high  in  some  parts  and  low  in  others 
and  thus  do  away  with  the  flat,  uninviting  look  that  is 
very   often  noticeable. 

Pedestals  are  made  from  hard  wood,  finished  to  match 
any  desired  color  scheme.  The  finish  generally  used  is 
either  mahogany  or  oak.  Pedestals  come  in  sizes  ranging 
as  follows,  12  in.,  18  in.,  24  in.,  30  in.,  36  in.  high  in  round 
or  square  types  and  from  $1  each  upward. 

Card  holders  on  stands  cost  from  75c.,  holding  card 
in.  X  5^  in.,  to  $2.50  holding  a  half-sheet  card  14 
in.  X  22  in. 

Shirt  easels  serve  very  well  for  card  holders  and  can 
be  bought  for  $1  each. 

Plate  glass  shelves  may  be  had  in  all  sizes  from  6  ins. 
square  to  24  ins.  wide  and  60  ins.  long.  Circles  range  from 
6  in.  to  24  in.  in  diameter,  the  cost  ranging  from  a  little 
more  than  Ic.  per  square  inch  in  the  smaller  sizes  down- 
ward as  the  size  of  the  shelf  increases. 

Velvets  and  velours  range  from  18  in.  to  36  in.  in  width, 
and  the  prices  from  $1.25  upward.  It  is  advisable  to  pay  a 
higher  price  and  obtain  a  quality  that  will  not  fade  quickly. 
A  few  yards  of  velour,  sateen  and  colored  papers  can  be 
used  over  and  over  to  brighten  up  the  display,  if  fast  col- 
ors are  used. 

Store  Your  Materials  Carefully 

A  small  room  should  be  provided  for  the  storing  of 
the  window  properties  when  they  are  not  in  use.  This  will 
save  much  time  and  keep  the  materials  in  much  better 
shape  than  is  possible  when  no  special  place  is  provided. 

There  are  many  little  incidentals  that  should  be  pro- 
vided. While  all  expenses  should  be  kept  down  to  a  rea- 
sonable basis,  it  is  inadvisable  to  allow  too  small  an  amount 
for  the  display  department.  The  windows  are  likely  to 
lose  in  selling  value,  far  more  than  the  dealer  will  gain 
hy  his  saving.  An  extra  dollar  or  two  spent  on  a  display  may 
often  be  the  means  of  turning  a  mediocre  window  into  an 
attractive  sales  producer.  Take  the  time  to  figure  out  the 
cost  of  your  windows  per  year.  Charge  up  everything 
you  can  think  of  and  you  are  still  spending  on  that  valu- 
able window  space  considerably  less  than  on  a  cheap  clerk. 
And,  yet,  Mr.  Window  sells  for  you  many  times  over  what 
many  clerks  in  your  employ  can  turn  in  in  sales. 

The  display  work  in  every  retail  store  should  be  placed 
in  charge  of  someone  who  has  had  an  aptitude  for  that  kind 
of  work.  He  should  be  allowed  wide  latitude  to  work  out 
his  ideas,  and  be  given  sufficient  time  to  put  in  the  dis- 
plays during  day-time. 

The  small  dealer  (or  the  dealer  in  a  small  town)  is,  of 
course,  handicapped  in  making  the  best  use  of  his  windows, 
because  he  cannot  afford  to  hire  a  regular  display  man. 
Any  merchant  can,  however,  have  attractive  displays  if 
he  will  allow  one  of  his  clerks  to  spend  some  time  and  a 
little  money  in  making  them.  The  time  and  thought  given 
to  this  work  is  much  more  important  than  the  expenditure 
of  money,  as  excellent  settings  can  be  made  at  a  very  small 
cost. 

Change  Your  Windows  Often 

A  window,  no  matter  how  good,  should  never  remain 
exactly  the  same  for  more  than  a  week  at  a  time,  and  it  is 
much  better  to  change  twice  a  week.  If  people  become 
accustomed  to   seeing  the   same   display   in  your  windows 


for  days  (and  worse,  for  weeks)  at  a  lime,  they  will  not 
form  the  habit  of  glancing  that  way  when  passing;  but  if 
you  frequently  change  the  appearance  of  your  windows 
and  show  something  new  and  attractive  real  often,  the 
passing  throng  will  make  it  a  part  of  their  daily  life  to 
watch  and  see  what  you  will  spring  on  them  next.  Then 
will  your  windows,  filled  with  seasonable  goods,  attractive- 
ly displayed  and  properly  priced,  begin  to  repay  you  for  the 
effort. 

To  display  merchandise  is  not  merely  to  scatter  articles 
about  in  a  half-hearted  way,  but  to  show  them  as  if  you 
were  talking  to  the  customer.  Merchandise  displays  even 
of  the  plain  everyday  kind  demand  thought  in  order  to 
get  the  right  idea  before  the  eyes  of  the  prospective  buyer. 

Every  display  must  be  different;  the  cards  worded  dif- 
ferently and  arranged  in  a  new  way.  Often  you  pass  win- 
dows that,  though  they  have  been  changed  the  same  day, 
look  precisely  the  same  as  before.  These  soon  cease  to 
attract  the  eye.  A  sameness  in  displays  makes  them  dull 
and  uninteresting,  with  a  consequent  loss  of  pulling  power. 
Remember,  what  we  see  constantly  we  cease  to  see  strik- 
ingly. The  faces  we  notice  the  least  are  those  we  know 
the  best. 

Make  Changes  During  Mornings 

In  most  cities  a  display  does  more  selling  in  one  hour 
at  night  than  in  three  or  four  in  the  day-time,  so  the  dis- 
play should  be  changed  during  the  hours  in  which  it  is 
least  effective.  The  morning  is  the  best  time  in  which  to 
make  the  changes.  A  regular  time  should  be  set  aside  each 
week,  a  schedule  planned  ahead  and  a  set  arrangement 
adhered  to. 


Essentials  of  a  Vacuum  Cleaner  Campaign— A 
Few  Hints  to  the  Contractor  that  May 
Mean  Dollars  to  Him 

There  are  wide  dififerences  of  opinion  about  conducting  , 
a  campaign,  says  the  Electrical  Review.  Some  merchandisers 
don't  believe  in  them  at  all.  But  it  is  generally  conceded 
that  they  produce  good  results,  and  that  is  enough  to  recom- 
mend them.  No  set  -method  can  succeed  everywhere,  be- 
cause conditions'are  different  in  many  localities.  Experience, 
however,  has  proved  the  following  points  about  a  campaign. 

Store  preparations,  such  as  window  displays,  demonstrat- 
ing facilities,  instructions  to  salesmen  regarding  the  construc- 
tion of  different  makes  and  sales  talks,  are  necessary.  First 
announcements  are  made  by  advertisements  in  newspapers 
or  other  mediums,  and  these  followed  up  during  the  campaign. 
Central  stations  make  announcements  with  the  monthly  bills. 

Announcement  of  Activities 

A  prospect  list  is  usually  necessary  for  solicitation.  This 
can  readily  be  made  up  from  lists  kept  by  some  dealers  and 
central  stations.  If  no  list  is  available,  the  names  may  be 
weeded  out  of  the  telephone  directory.  Then  a  signed  per- 
sonal letter  with  good  selling  arguments,  is  sent  to  those  on 
the  list,  together  with  a  return  card  to  be  mailed  back  if  the 
recipient  is  interested.  This  method  brings  returns  of  one  to 
ten  per  cent. — enough  for  the  solicitors  to  get  started  on. 
Besides,  it  serves  as  a  good  announcement  of  the  store's 
activities  and  will  bring  some  customers  to  the  store.  With 
the  outside  salesmen  started,  they  can  increase  the  number 
of  prospects  by  making  inquiries  at  the  homes  when  demon- 
strations are  given.  After  a  sale  is  made,  prompt  delivery  is 
very  desirable  and  appreciated.  It  is  a  good  plan  to  be  sure 
the  customer  fully  knows  how  to  use  the  device,  and  it  creates 
an  effective  impression'  to  make  personal  calls  or  telephone 
calls  for  this  purpose.  Keeping  a  customer  satisfied  makes 
another  salesman. 

These  plans  and  their  variations  have  been  tried  again 
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and  again,  and  the  results  have  not  been  so  much  a  measure 
of  the  success  of  the  plans  as  they  have  been  of  the  enthusi- 
asm of  the  organization  using  them.  Concrete  suggestions 
gained  from  successful  campaigns  serve  to  show  the  road  to 
the  retailer  who  contemplates  taking  advantage  of  the  oppor- 
tunity the  season  affords. 

Suggestions  from  Successful  Campaigns 

While  a  vacuum-cleaner  campaign  must,  in  the  final  an- 
alysis, be  planned  with  particular  reference  to  local  condi- 
tions, there  are  many"  invaluable  suggestions  that  can  be 
gleaned  from  a  perusal  of  a  few  of  the  more  noteworthy 
efforts  that  have  demonstrated  their  uTcrit.  In  Chicago,  for 
instance,  a  campaign  conducted  last  year  demonstrated  that 
a  crew  of  men  working  together  under  a  manager  obtained 
much  better  results  than  when  individual  salesmen  were  as- 
signed to  separate  territories. 

The  crew  idea  was  considered  to  be  better  than  the  indi- 
vidual-man scheme,  because  loafers,  if  any,  could  thus  be 
weeded  out  of  a  crew  in  two  or  three  days,  while  with  the 
other  plan  it  is  generally  necessary  to  give  each  man  at  least 
two  weeks  to  prove  his  worth.  It  was  the  aim  of  the  Com- 
monwealth Edison  Company  in  this  campaign  to  cover  the 
entire  residential  section  of  the  city,  excepting  those  exclusive 
homes  in  which  salesmen  probably  could  not  secure  an  audi- 
ence with  the  lady  of  the  house.  Apartment  dwellers  and 
moderately  well-to-do  home  owners  were  considered  the  l)est 
prospects. 

Although  the  men  employed  were  all  experienced  sales- 
men, a  factory  man  was  called  in  before  the  campaign  was 
started  to  give  a  demonstration  before  the  group  and  to  show 
how  the  cleaner  was  made.  It  was  also  decided  in  the  be- 
ginning to  adopt  the  "first-payment"  plan,  rather  than  the 
ten-day  free-trial  plan,  because  women  who  have  no  inten- 
tion of  purchasing  will  accept  a  cleaner  on  ten  days'  free 
trial,  clean  the  entire  house  with  it  and  return  it  at  the  end 
of  the  trial  period.  When,  however,  the  women  are  asked, 
as  they  were  in  this  campaign,  to  pay  .$2.50,  or  ten  per  cent, 
of  the  purchase  price,  in  cash,  and  the  balance  in  eleven 
monthly  installments  with  electric  light  bills,  they  regard  the 
transaction  as  a  concluled  sale  when  part  of  the  money  is 
paid.  There  are  no  come-backs.  Few  won'^en  will  pay  .$2.50 
to  have  their  homes  cleaned  once  or  twice.  The  company's 
arrangement  with  the  salesmen  was  that  they  were  to  be 
paid  on  a  commission  liasis,  receiving  $2.50  for  each  cleaner 
sold. 

Education  Keynote  of  Campaign 

After  gaining  an  entrance  to  each  Iiouse,  the  salesman 
asked  permission  to  show  what  a  cleaner  will  do,  and  offered 
to  clean  any  rug  or  carpet  in  the  house  without  charge  or 
obligation.  To  make  the  demonstration  effective,,  he  showed 
the  interior  of  the  bag  before  and  after  demonstration.  After 
that,  his  selling  argument  began.  When  a  salesman  found 
the  prospective  customer  not  at  home,  he  left  a  postal-card 
telling  of  the  call  and  offering  to  come  again  and  demonstrate 
the  cleaner  if  the  card  was  filled  out  and  returned  to  the 
company.  Very  few  of  these  cards  were  returned.  On  other 
occasions,  when  salesmen  were  unable  to  complete  sales,  but 
believed  the  people  on  whom  they  had  called  to  be  prospects, 
letters  were  written  from  the  office  to  follow  up  the  sales- 
men's effort,  and  a  return  card  was  enclosed.  About  five  per 
cent,  of  these  cards  were  returned,  and  in  no  case  did  the 
salesmen  who  followed  uj)  such  requests  fail  to  effect  a  sale. 
The  difference  between  the  success  of  the  latter  type  of  cards 
and  those  mentioned  before  can  be  definitely  attributed  to 
the  fact  that  the  recipient  of  the  latter  type  had  in  each  case 
been  educated  to  the  advantages  of  the  electric  vacuum 
cleaner,  whereas  those  who  received  the  former  cards  had  not 
seen  a  demonstration. 


The  big  results  of  the  campaign  did  not  come  from  the 
direct  sales  made  by  the  crew.  They  were  considered  the 
field  missionaries.  The  company's  electric  shops,  however, 
were  the  peaces  which  cashed  in  on  the  field  salesmen's  efforts, 
and  the  campaign  was  a  marked  success. 

A  Plan  that  Will  Work  Anywhere 

Here  is  a  plan  which  resulted  in  the  sale  of  862  vacuum 
cleaners.  It  was  carried  out  in  a  big  city,  but  a  modification 
of  this  same  plan  can  be  used  almost  anywhere. 

Before  a  wheel  of  the  campaign  machinery  was  turned, 
the  plan  was  carefully  mapped  out.  All  of  the  advertising- 
matter  was  prepared  beforehand,  the  sales  and  distributing 
departments  were  oiled  up  and  keyed  to  the  right  pitch  of 
enthusiasm. 

The  first  gun  in  the  advertising  campaign  was  a  little 
sticker  leaflet  which  was  pasted  to  the  monthly  bills  mailed 
five  days  before  the  opening  of  the  sale.  This  leaflet  gave  a 
complete  exposition  of  the  terms  of  the  sale,  where  the 
cleaner  could  be  seen,  and  other  necessary  details.  A  great 
many  sales  were  traced  directly  to  the  stickers. 

On  the  day  the  sale  opened,  the  first  newspaper  adver- 
tisement in  the  leading  paper  was  used  in  good  sized  space. 
All  of  the  local  papers  were  used,  but  no  more  than  two  car- 
ried the  advertising  in  any  one  day.  Considerable  care  was 
used  in  selecting  the  illustrations.  One  of  the  objects  of  the 
advertising  was  to  sell  the  "idea"  of  what  the  vacuum  cleaner 
would  do,  rather  than  the  cleaner  itself. 

Car  cards  were  obtained  from  the  manufacturer  and  im- 
printed with  the  details  of  the  sale.  Some  billboard  ad- 
vertising was  done  for  general  publicity.  It  costs  less  than 
most  people  think  to  do  billposting.  The  average  expense 
was  one  dollar  per  month  per  board. 

.  The  selling  machinery  of  the  campaign  worked  as  fol- 
lows: Sweepers  were  not  sent  out  for  demonstration,  but  six 
girl  solicitors  covered  prospects  which  each  had  formulated 
for  herself  in  advance.  To  these  advance  lists  were  added 
the  names  of  all  prospects  developed  during  the  course  of  the 
campaign. 

Each  girl  carried  a  sweeper  with  her  on  her  rounds.  In- 
side the  stores  a  girl  exhibited  a  machine  in  actual  operation. 
Her  business  was  not  to  sell,  but  to  demonstrate;  however, 
she  made  quite  a  number  of  sales.  The  whole  campaign  was 
successful  because  it  was  planned — there  was  no  haphazard 
guess  work  about  it.  Once  planned,  it  was  carried  through 
to  a  finish  with  much  greater  success  than  anyone  had  ever 
dreamed. 

How  Much  Dirt  Does  a  Vacuum  Cleaner  Remove? 

During  America's  Electrical  Week  the  New  Bedford  Gas 
&  Edison  Light  Company  awarded  the  prize  of  a  $40  suction 
sweeper  to  the  woman  who  most  correctly  estimated  the 
amount  of  dirt  taken  from  a  rug  during  the  week.  The  actual 
weight  was  5  pounds,  0.75  ounce,  the  estimate  being  5  pounds, 
1  ounce. 

Free  house  wiring  was  awarded  as  a  prize  to  the  man 
who  guessed  most  accurately  the  number  of  holes  in  a  map 
of  the  city.  The  total  number  was  ],()00,  and  the'  estimated 
numljer  1,565. 

Rental-Paid  Sweeper  Presented  to  a  Customer 

An  interesting  innovation  in  the  rental  of  vacuum  clean- 
ers has  been  introduced  by  a  central  Station  in  a  small  Middle 
Western  city  which  commends  itself  in  situations  where  mis- 
sionary work  is  to  be  done  and  a  bargain  feature  seems  to 
offer  a  good  influence.  To  introduce  vacuum  cleaners,  this 
central  station  purchased  a  good  cleaner  of  the  sweeper  type 
and  advertised  it  for  rent  at  $1  per  day,  stating  that  as  soon 
as  the  machine  had  been  rented  a  sufficient  number  of  times, 
so  that  the  rental  income  covered  the  purchase  cost  of  the 
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inacliine,  the  sweeper  would  be  presented  outright  to  one  of 
the  rental  customers.  It  was  explained  that  this  proposition 
was  being  offered  to  give  the  public  an  opportunity  to  try 
the  sweeper  and  become  acquainted  with  its  merits.  A  list 
was  kept  of  all  consumers  who  had  rented  the  machine  at 
any  time,  and  when  the  cost  of  the  sweeper  was  covered  l)y 
the  rentals,  one  of  these  names  was  chosen  by  chance  and  the 
sweeper  presented  to  this  customer  with  the  compliments  of 
the  company. 

A  Vacuum  Cleaner  for  Every  Shoe  Store 
Retail  dealers  in  ladies'  fine  shoes  suffer  a  loss  each  year 
because  good  shoes  that  are  scratched  in  the  process  of  "try- 
ing on"  must  be  sold  at  reduced  prices.  A  woman  will  not 
pay  a  high  price  for  a  pair  of  shoes  that  are  scuffed;  hence  the 
retail  dealers  try  to  keep  their  heavy  carpets  and  rugs  free 
from  sand  and  grit.  Many  a  merchant  thinks  he  does  his 
best  to  have  the  store  clean  when  the  "boy"  sweeps  and  dusts 
the  store  every  day.  However,  ■  when  a  shrewd  shoe  dealer 
in  a  middle  western  city  saw  the  amount  of  grit  and  sand 
which  his  wife's  electric  cleaner  brought  out  of  his  supposed- 
ly clean  rugs  she  lost  her  vacuum  cleaner.  It  was  through 
the  merchant's  wife  that  the  story  leaked  out,  for  when  she 
came  to  the  office  of  the  electrical  dealer  to  buy  a  second 
cleaner  the  salesman  was  naturally  curious  to  know  what  had 
happened  to  the  first  one  he  had  sold  her.  When,  later,  he 
called  on  her  husband,  he  heard  a  remarkable  account  of  sav- 
ings in  damaged  shoes.  This  good  news  filled  him  with  so 
much  enthusiasm  that  he  sold  a  vacuum  cleaner  to  practically 
every  other  responsible  shoe  dealer  in  the  city.  The  mer- 
chants are  well  pleased  with  their  cleaners  and  are  thanking 
the  electric  company's  new-business  man  for  the  saving  he 
has  made  for  them. 

Electric  Vacuum  Cleaner  Used  to  Remove  Carbon  in 
Automobile  Engine  Cylinders 

According  to  a  writer  in  a  recent  issue  of  Scientific  Am- 
erican, the  household  electric  vacuum  cleaner  has  been  found 
an  effective  means  of  removing  carbon  from  automobile  en- 
gine cylinders.  The  procedure  with  this  method  is  to  treat 
the  engine  cylinders  with  alcohol,  kerosene,  or  other  agent, 
to  loosen  the  carbon.  This  is  most  effectively  done  by  scrap- 
ing with  a  suital^le  tool.  The  vacuum  cleaner  is  then  cout 
nected  to  the  cylinder  through  a  tube  nozzle  and  the  carbon 
quickly  removed. 

Demonstrations  Give  83  Per  Cent.  Sales 

The  new  business  manager  for  an  Ohio  electric  light 
company,  describes  his  achievement  in  selling  $10,000  worth 
of  vacuum  cleaners,  as  follows: 

"As  far  as  the  details  of  the  campaign  go,  we  handled 
this  as  we  do  our  ordinary  every-day  work.  The  salesmen 
were  simply  asked  to  bend  their  every  effort  during  the 
month  of  March  to  sell  suction  sweepers,  and  in  February 
each  representative  prepared  a  mailing  list  of  his  prospective 
customers  for  these  appliances  and  sent  it  to  the  manufac- 
turer, who  took  care  of  the  personal  letter  advertising.  Be- 
ginning February  26th,  they  sent  seven  letters  a  day  to  each 
man's  territory,  and  then  notified  the  representatives  of  the 
addresses  mailed.  In  this  way  he  could  time  his  call  upon 
the  prospective  customer  the  day  after  the  letter  was  received. 
This  scheme,  we  found,  worked  out  admirably.  We  supple- 
mented this  advertising  with  placards  in  the  street  cars,  with 
window  displays,  and  with  liberal  newspaper  advertising, 
from  which  we  obtained  very  good  results. 

"After  the  personal  letter  had  been  received,  an  intro- 
ductory call  was  made  to  obtain  permission  for  a  free  demon- 
stration and  a  free  two-day  trial  in  the  home.  After  the 
demonstration  and  trial,  a  follow-up  call  was  made  to  close 
the  prospect,  or  if  this  w^s  not  possible,  to  take  the  cleaner 


to  some  other  home  for  a  free  demonstration  and  trial.  This 
plan  was  carried  through  so  effectively  that  we  'sold'  83  per 
cent,  of  our  demonstrations,  which  we  think  is  quite  a  record." 

Every  Salesman  Should  Know  His  Goods 

Try  this  experiment.  Next  Thursday  night,  call  your 
salespeople  together  and  have  each  one  demonstrate  before 
you  how  they  proceed  with  the  sale  of  vacuum  cleaners.  You 
will  make  this  valuable  discovery — that  if  your  salespeople 
knew  half  of  what  they  ought  to  know  about  vacuum  clean- 
ers, they  would  sell  seventy-five  per  cent,  more  vacuum  clean- 
ers than  they  do. 

When  one  party  to  an  argument  knows  what  he  is  talk- 
mg  about,  there  can  be  no  argument.  This  same  tlieory 
applies  to  salesmanship.  When  a  salesman  knows  what 
he  is  talking  about,  he  cannot  help  cor  I'incing  the  customer 
and  selling  him. 


Automatic  Starters  for  Induction  Motors 

Due  to  the  unprecedented  demand  for  manufactured  pro- 
ducts of  every  kind,  industrial  plants  in  all  parts  of  the  coun- 
try are  being  taxed  to  their  utmost  capacity.  In  addition, 
the  cost  of  labor  and  machinery  has  been  increasing  at  an 
extremely  rapid  rate.  The  magnitude  of  these  factors  has 
forced  manufacturers  to  employ  every  means  available  in  an 
effort  to  increase  production  or  to  reduce  operating  expenses. 
This  may  be  accomplished  by  reducing  the  numbers  of  oper- 
ators,' by  simplifying  the  duties  of  the  present  operators  so 
that  more  attention  may  be  devoted  to  the  production  of  a 
larger  quantity  and  a  higher  grade  of  product,  or  by  furnish- 
ing better  protection  to  the  apparatus  installed,  thereby  in- 
suring continuity  of  service. 

One  of  the  chief  factors  by  which  the  desired  results 
may  be  accomplished  is  the  use  of  automatic  starters  and 
controllers  for  the  motor-driven  maohinery  employed,  and 
the  following  description  has  special  reference  to  equipment 
manufactured  by  the  Westinghouse  Electric  &  Manufacturing 
Company  at  East  Pittsburgh,  Pa.  These  automatic  starters 
are  for  use  with  single  phase  or  polyphase  squirrel  cage  and 
wound-rotor  induction  motors,  where  it  is  desired  to  start 
the  motor  from  a  remote  point  or  where  automatic  accelera- 
tion is  required  to  guard  against  improper  starting  by  un- 
skilled operators.  They  are  simple,  reliable,  and  rugged  in 
construction,  consisting  of  a  magnetic  contactor  panel  and  a 
master  switch,  which  may  be  either  a  push  button,  a  float 
switch,  a  pressure  regulator,  or  similar  device  for  closing 
the  control  circuit,  depending  upon  the  service.  The  vital 
element  is  the  magnetic  contactor.  The  contactors  used  on 
these  starters  are  of  a  type  which  has  been  used  by  the 
company  with  marked  success  in  steel  mill,  cement  plant, 
and  mine  installations  where  the  requirements  are  extremely 
severe.  The  contactors  are  opened  by  strong  spring  action 
assisted  by  gravity.  The  destructive  action  of  the  arc  is 
reduced  to  a  minimum  by  strong  blow-out  coils  and  arcing 
horns. 

The  operation  of  the  starters  is  very  simple.  When  start- 
ing motors  during  line  shafting,  woodworking  and  machine 
tools  and  similaf  apparatus,  it  is  only  necessary  to  press  a 
button  or  close  a  small  knife  or  snap  switch.  The  starter 
then  automatically  makes  the  proper  connections  to  limit  the 
starting  current  to  a  suitable  value  and  to  vary  the  time  re- 
quired for  acceleration  according  to  the  load  on  the  motor, 
thus  preventing  damage  to  the  machinery  by  to  slow  or  too 
rapid  acceleration,  and  saving  time  by  liringing  the  motor  to 
full  speed  at  the  most  rapid  permissible  rate.  When  used 
for  pump  or  compressor  service,  in  connection  w-ith  a  float 
switcher  pressure  gauge,  the  action  of  the  starters  is  entirely 
automatic,  the  motors  being  started  when  the  pressure  or 
liquid  level  of  the  tank  controlled  falls  to  a  predetermined 
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point  and  stopped  when  the  desired  maximum  pressure  or 
level  is  reached,  or  vice  versa. 

The  automatic  starters  for  squirrel  cage  motors  are  most 
frequently  employed  for  starting  motors  operating  centri- 
fugal pumps,  air  compressors,  fans,  blowers,  metal  working 
and  woodvvorking  machines,  and  other  apparatus  •  requiring 
starting  torque  less  than  full  load  torque.  This  type  of 
starter,  however,  owing  to  the  wide  application  of  squirrel 
cage  motors  for  industrial  service,  can  be  applied  economic- 
ally for  starting  service  in  nearly  every  industry. 

Squirrel  cage  motors  of  5  horsepower  and  smaller  are 
usually  connected  direct  to  the  line.  Large  squirrel  cage 
motors  are  first  impressed  with  low  voltage  from  auto  trans- 
formers or  connected  to  the  line  through  resistance  so  that  in 
either  case  the  starting  current  is  reduced.  When  the  speed 
of  the  motor  has  reached  such  a  point  that  the  starting  cur- 
rent has  decreased  suf^ciently  the  motor  is  then  automatic- 
ally connected  to  the  line. 

The  automatic  starters  for  wound  rotor  motors  are  par- 
ticularly adaptable  for  starting  motors  driving  plunger  pumps, 
positive  pressure  blowers,  air  compressors,  long  line  shafts, 
and  loads  having  heavy  inertia.  The  severe  starting  condi- 
tions encountered  in  this  class  of  service  require  from  100  to 
200  per  cent,  full  load  torque  in  starting,  making  automatic 
starting  a  very  desirable  feature. 

When  an  automatic  starter  is  used  in  connection  with  a 
wound-rotor  motor,  the  line  switch  is  first  closed,  with  the 
maximum  resistance  in  the  rotor  circuit.  When  the  speed 
falls  to  a  predetermined  value,  a  relay  closes  a  magnetic  con- 
tactor which  cuts  out  a  part  of  the  resistance  in  the  rotor 
circuit.  Each  contactor  operates  in  a  similar  manner,  cut- 
ting out  its  portion  of  the  resistance  at  the  proper  time  until 
all  the  resistance  is  short  circuited  by  the  last  contactor. 

The  power  ,on  any  circuit  may  fail  suddenly,  and  it  is 
important  that  some  protection  be  afforded  both  operator 
and  motor  agains^  an  unforeseen  return  of  power.  This  pro- 
tection may  be  provided  for  motors  operating  pumps,  com- 
pressors, etc.,  by  a  low-voltage  release  to  disconnect  the  mo- 
tor from  the  line  when  the  voltage  is  low  or  power  fails 
entirely.  Then,  as  soon  as  power  returns,  the  motor  will 
automatically  start  up  again.  In  many  applications,  however, 
such  as  for  motors  operating  machine  tools  or  woodworking- 
machines,  low  voltage  protection  is  required.  Motors  so  pro- 
tected are  disconnected  from  the  line  when  power  fails  and 
will  not  start  when  power  comes  on  again  until  the  operator 
presses  a  button  or  manipulates  a  similar  device.  Hence, 
there  is  no  danger  from  the  unexpected  starting  of  a  machine. 

The  advantage  resulting  from  the  use  of  automatic  start- 
ers for  induction  motors  comprise,  absolute  protection  to  both 
operator  and  expensive  machinery,  proper  starting  at  the 
most  rapid  permissible  rate,  economy  in  operation  and  main- 
tenance, convenience  of  remote  control,  and  automatic  opera- 
tion. 


Practical  Course  for  Foundrymen 

Due  to  conditions  with  which  industrial  managers  are 
only  too  familiar,  there  is  a  great  demand  for  trained  foundry- 
men  in  responsible  positions.  Hence  at  this  time  opportuni- 
ties are  numerous  and  attractive  for  men  whose  practical 
knowledge  has  been  consolidated  and  made  readily  available 
by  specific  training.  To  insure  itself  a  supply  of  such  men 
the  Westinghouse  Electric  &  Manufacturing  Company  has 
recently  established  a  course  in  foundry  work  ror  triose  of  its 
employees  between  the  ages  of  17  and  21  years  who  have 
completed  at  least  the  eighth  grade  of  public  school  or  its 
equivalent.  The  shop  course  will  include  the  following: — 
Bench  and  floor  molding;  machine  molding;  core  making; 
tempering  of  sand;  cupola  operation;  mixing  alloys;  cost 
calculating.    Classroom  instructions  will  be  given  during  the 
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course  on  blue  print  reading,  mechanical  drawing,  shop  prob-* 
lems  and  metallurgy,  particular  attention  being  given  to  the 
alloys  of  iron  and  copper.  The  idea  of  the  company  is  to 
give  those  desiring  it  a  thorough  all-round  knowledge  of  this 
very  important  phase  of  its  work. 


A  Valuable  Book  for  the  Investor 

The  Annual  Financial  Review,  published  by  Houston's 
Standard  Publications,  Stock  Exchange  Building,  84  Bay 
Street,  Toronto,  is  just  to  hand.  The  Review  is  a  carefully 
revised  summary  of  facts  regarding  securities  listed  on  the 
Montreal  and  Toronto  stock  exchanges  and  including  many 
other  prominent  Canadian  companies.  It  includes  the  cur- 
rent annual  statements  of  companies;  the  highest  and  lowest 
prices  of  stock  and  bonds  on  both  exchanges  for  each  month 
for  ten  years;  the  number  of  shares  sold  each  month  for  the 
past  fifteen  months;  dividends  paid  during  the  past  several 
years,  as  well  as  other  important  items  in  the  history  of  the 
dififerent  companies,  such  as  increase  in  capital  stock,  par- 
ticulars of  franchise,  when  bonds  are  redeemable,  dividends 
payable,  etc.,  together  with  a  mass  of  other  facts.  It  com- 
prises 700  pages  of  solid  information,  well  printed  in  a  clear 
and  concise  manner  and  nicely  bound  in  full  cloth.  The 
work  is  most  valuable,  not  only  to  financiers  and  financial 
institutions,  but  to  anyone  who  is  interested  in  setting  aside 
a  little  pile  for  a  rainy  day  or  for  investing  safely  any  sur- 
plus which  may  not  be  required  in  his  business. 


Industrial  -Heating  Offers  Wide  Field  for  Electrical 
Development 

More  sales  possibilities  in  the  rapidly  developing  field  of 
industrial  heating  are  pointed  out  graphically  in  Part  2  of  the 
Society  for  Electrical  Development's  new  book,  "Industrial 
Heating  as  a  Central  Station  Load,"  just  issued,  and  now  be- 
ing distributed  to  its  members.  Part  1  of  this  book  dealt 
almost  exclusively  with  the  electric  furnace  situation,  while 
Part  2  takes  up  further  applications  of  electric  heat,  such  as 
arc  welding,  japanning,  annealing,  and  he^t  treatment  of 
steel.  The  need  for  coal  conservation  and  other  economies, 
makes  this  whole  subject  of  vital  importance  to  all  who  use 
or  sell  electric  current  or  equipment  for  such  uses  as  the 
book  outlines. 

Besides  a  discussion  of  these  uses,  the  book  includes 
a  list  of  classes  of  applications,  their  temperature  range,  lists 
of  heating  equipments  furnished  by  various  manufacturers, 
and  a  bibliography  of  publications  already  in  existence  on 
the  subject.  The  new  book,  in  its  entirety,  will  be  welcomed 
by  manufacturers,  central  station  men,  dealers  and  contrac- 
tors, wherever  there  is  an  opportunity  for  industrial  heating 
development,  as  an  important  addition  to  their  business- 
getting  equipment. 


A  New  Use  for  Electricity 

In  a  certain  United  States  district  there  has  been  found 
a  new  use  for  the  vacuum  cleaner,  which  it  is  expected  will 
open  up  a  new  field  of  work  and  give  the  distributers  a  chance 
to  place  several  of  these  machines  on  the  market.  The  new 
idea  is  to  use  the  vacuum  cleaner  with  the  blower  attach- 
ment to  drive  the  bees  out  of  the  supers  during  the  honey 
flow  instead  of  using  the  old  method  of  smoking  them  out. 
The  smoke  often  discolors  the  honey  and  in  some  cases  even 
flavors  it.  There  are  a  few  bee  keepers  in  that  locality  that 
the  company  is  going  to  have  try  out  this  method,  and  if 
successful  they  will  advertise  the  fact.  The  idea,  it  is  be- 
lieved, can  be  used  in  several  localities  where  the  bee  industry 
is  followed,  and  its  success  would  soon  lead  to  a  general  adop- 
tion of  the  practice. 
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Frames  for  Switchboards 

In  designing  switchboards  for  power  and  lighting  sta- 
tions, the  selection,  of  the  proper  type  of  frame  for  support- 
ing the  panels  is  of  considerable  importance.  The  size  and 
type  of  switchboard  naturally  fix  the  forms  of  frame  that 
is  most  suitable.  Switchboard  frames  built  by  the  large 
manufacturing  companies  are  of  two  general  classes:  those 
made  from  structural  steel  angles,  and  those  made  from  iron 
pipe.  Angle-iron  frames  consist  of  angle-iron  uprights  sup- 
ported on  a  channel-iron  base  or  wood  sill  and  provided  with 
flat  top-irons  or  ties,  and  the  necessary  forner  angles.  The 
top-iron  forms  a  continuous  tie  across  the  switchboard,  pro- 


asmuch  as  the  pipe  uprights  make  a  neat  appearance  without 
any  covering.  When  a  switchboard  consisting  of  two  or 
more  panels  is  mounted  on  pipe  frames,  one  upright  is  com- 
mon to  two  adjacent  panels,  and  to  pack  each  panel  as  a 
unit  for  shipment,  a  temporary  upright  must  be  supplied  with 
each  panel  but  one.  On  account  of  this  additional  expense, 
pipe-frame  switchboards  are  usually   shipped  unassembled. 


Top  of  board 


ifGasPioe-- 


Fig.  3 


Fig.  1 


vides  a  good  alignment  for  the  various  panels  and  also  ren- 
ders bracing  each  panel  to  the  wall  unnecessary.  Wall 
braces  are  usually  made  of  %-inch  gas  pipe  with  the  neces- 
sary end  connections  for  fastening  to  the  frame  and  to  the 
wall.  The  panels  are  bolted  directly  to  the  angle  irons.  This 
type  of  frame  is  best  suited  for  heavy  panels  and  large  switch- 
boards. 

A  typical  standard  angle-iron  frame  built  of  90-inch  pan- 
els by  the  Westinghouse  Electric  and  Manufacturing  Com- 
pany is  shown  in  Fig.  1.  This  frame  includes  a  channel- 
iron  base,  to  which  the  uprights  are  secured  by  means  of  the 
corner  angles  and  bolts.  The  chief  advantage  of  this  type 
of  frame  over  any  other  is  that  each  switchboard  panel  and 
its  two  angle  uprights  form  a  unit  and  may  be  handled  as 
such  in  shipping  and  erecting.  The  panel  may  be  completely 
wired  by  the  manufacturer  before  shipment  and  the  whole 
shipped  to  the  customer  ready  for  installation.  Also  any  in- 
dividual panel  with  its  uprights  may  be  removed  from  a 
switchboard  for  relocating  without  disturbing  the  connec- 
tions on  the  panel.  With  this  type  of  frame,  wiring  may 
be  run  along  the  angle  uprights  instead  of  directly  on  the 
rear  of  the  panel,  where  such  an  arrangement  is  desired.  Fig. 
2  illustrates  this  arrangement. 

A  standard  Westinghouse  pipe  frame  is  shown  in  Fig.  3. 
Pipe  frames  usually  consist  of  M  inch  or  1^  inch  wrought- 
iron  pipe  uprights  resting  in  floor  flanges  and  provided  with 
top-iron  and  the  necessary  top-iron  brackets  and  panel-mount- 
ing brackets.  The  application  of  this  type  of  frame  is  lim- 
ited to  light  panels  and  small  switchboards.  They  are  es- 
pecially suitable  for  supporting  panels  that  do  not  reach  the 
floor,  as,  for  instance,  a  48-inch  panel  of  a  76-inch  frame,  in- 


Fig.  2 

As  compared  with  angle-iron  frames,  pipe  frames  are  more 
expensive  (when  shipping  and  erection  expense  are  taken 
into  account)  and  less  convenient,  except  in  the  case  of  small 
single-panel  boards. 


Mr.  Jordan  is  New  General  Manager 

Mr.  E.  Jordan,  Toronto,  has  been  appointed  general  man- 
ager and  chief  engineer  of  L'Air  Liquide  Society,  Maison- 
neuve,  with  branches  throughout  Canada.  Mr.  Jordan,  who 
succeeds  Mr.  C.  Royer,  recently  come  to  this  country  from 
France,  but  had  previously  visited  Canada  in  connection  with 
the  company's  business.  The  company  have  lately  extended 
their  operations.  A  new  plant,  of  concrete,  is  being  erected 
at  Halifax,  being  a  duplicate  of  the  one  at  Winnipeg.  This 
is  exclusively  for  the  manufacture  of  oxygen  and  dissolved 
acetylene.  An  extension  is  also  being  made  to  the  Toronto 
factory,  this  addition  being  a  two-storey  brick  building  in- 
tended for  the  manufacture  of  acetylene  cylinders,  cutting 
and  welding  tools.  A  further  addition  has  been  made  to 
the  Maisonneuve  factory  for  the  purpose  of  increasing  facili- 
ties for  the  manufacture  of  oxygen. 


The  electric  range  is  surely  a  utilitarian  equipment,  as  the 
following  quotation  from  a  local  newspaper  will  testify: — 
"Mrs.  Frank  J.  Kerns  used  her  automatic  electric  range  to 
hatch  chickens  last  week.  Old  mother  hen  refused  to  set 
longer  on  the  eggs  on  account  of  the  extreme  hot  weather. 
Mrs.  Kerns  immediately  transferred  the  eggs  from  the  nest 
to  the  oven  on  her  electric  range  and  to  her  surprise  the  next 
morning  she  had  14  little  chicks.    All  are  alive  and  doing  well." 
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New  Electric-Driven  Grinder 

A  new  line  of  electric-driven  grinders  and  buffing  lathes 
has  recently  been  developed  by  the  Webster  and  Perks  Tool 
Company,  Springfield,  Ohio.  The  grinders  are  provided  with 
high  pedestals  for  floor  mounting.  The  smaller  sizes  have  a 
shelf  on  the  pedestal  for  tools,  while  the  larger  sizes  have 
a  door  in  the  pedestal  and  the  interior  of  the  pedestal  pro- 
vides a  large  compartment  for  tools.    Heavy  guards  cover 


the  grinding  wlieels.  They  are  provided  with  connections 
for  dust  exhausting  systems.  The  motors  are  fully  enclosed 
and  equipped  with  ball  bearings.  Outboard  bearings  are  also 
provided  on  the  large  grinders.  In  the  smallest  size  grind- 
ers a  1  horse-power  motor  is  used  and  a  o  horse-power  motor 
is  used  on  the  largest  grinders.  The  motors  are  made  by 
the  Robbins  &  Myers  Company,  Springfield,  Ohio.  In  addi- 
tion to  the  direct  connected  electrical  outfits,  the  company 
makes  a  complete  line  of  belted  outfits  for  all  services. 


Laurentide's  Large  Output 

It  is  officially  stated  that  the  Laurentide  Power  Company, 
Grand'Mere,  is  now  selling  65,000  h.p.,  of  which  the  Shawini- 
gan  Water  &  Power  Company  is  taking  40,000  h.p.,  and  the 
Laurentide  Company,  Limited,  25,000  h.p.  Next  year  the 
former  company  will  take  50,000  h.p.  It  is  also  expected  that 
certain  industries  in  Shawinigan  and  Three  Rivers  will  take 
additional  power.  The  plant  has  a  capacity  of  120,000  h.p.,  and 
this  will  be  reached  when  the  storage  dam  on  the  St.  Maurice 
is  completed. 


Personals 

Mr.  T.  C.  Duncan,  formerly  electrical  superintendent  of 
Prince  Rupert,  B.C.,  and  more  recently  a  consulting  elec- 
trical and  mechanical  engineer  in  that  city,  has  returned  to 
the  employ  of  the  city  of  I'riiue  Rupert  as  superintendent  of 
utilities. 

Lieut.  S.  L.  Haskell,  of  Lachine,  I'.Q.,  reported  wounded, 
is  an  electrical  engineer,  who  graduated  from  McGill  Univer- 
sity in  1907.  He  was  in  the  employ  of  the  Bell  Telephone 
Company,  Montreal,  at  the  outbreak  of  the  war,  and  received 
a  commission  in  the  artillery  unit  raised  by  Lieut. -Col.  Creel- 
man.    He  was  later  transferred  to  another  artillery  unit. 


New  Books 

Practical  Electric  Illumination,  by  Terrell  Croft,  con- 
sulting electrical  engineer;  McGraw-Hill  Book  Co.,  Inc..  New 
York,  publishers;  price  $2.00;  212  pages,  well  illustrated;  size 
5x8  ins.;  bound  in  green  cloth.  Considerable  space  is  given 
over  in  the  first  sections  of  this  book  to  a  discussion  of  the 
principal  characteristics  of  light — what  it  really  is,  how  it  is 
probably  produced,  how  propagated,  how  and  why  it  is  re- 
flected under  certain  conditions;  how  it  acts  on  the  human 
eye,  thereby  enabling  us  to  see  things.  Later  the  quantita- 
tive ideas  of  illumination  have  been  developed.  Finally,  the 
remainder  of  the  book  is  given  over  to  a  treatment  of  actual 
illumination  problems — the  lighting  of  indoor  and  outdoor 
areas — and  their  solution.  The  chapter  headings  are  as  fol- 
lows: Fundamental  ideas  of  light  radiations;  principles  and 
units;  reflectors;  incandescent  lamps;  arc  lamps;  Nernst,  mer- 
cury-vapor and  tube  lamps;  principles  of  illumination  de- 
sign; interior  illumination;  exterior  illumination. 


Electric  Vehicle  Appreciated  in  Siam 

Mr.  J.  L.  Hansen,  of  the  Siam  Electricity  Company,  of 
Bangkok,  Siam,  on  a  recent  visit  to  this  continent,  advised 
the  National  Electric  Light  Association  that  his  company 
has  a  fleet  of  five  electric  vehicles,  two  of  which  have  been 
in  use  since  1904.  These  thirteen-year  old  veterans  are  used 
for  lamp  delivery,  while  the  larger  trucks  are  used  by  wire- 
men,  and  for  various  other  uses  of  the  company.    These  elec- 


tric vehicles  are  successfully  operated  by  unskilled  natives, 
and  are  found  to  be  as  economical  a  means  of  transportation, 
in  Siam  as  they  are  in  this  country.  This  Siamese  electricity 
supply  company  is  especially  interesting,  since  it  is  not  de- 
pendent on  the  fuel  which  is  obtained  at  such  a  premium  in 
this  country  at  the  present  time.  This  company  uses  rice 
husks  in  place  of  coal,  and  this  unusual  fuel  is  obtainable  in 
almost  unlimited  quantities  at  a  small  cost.  In  the  event 
that  there  should  he  a  shortage  of  rice  husks,  the  company 
keep  an  oil  tank  for  reserve  fuel,  hut  it  is  rarely  needed. 


Lieut.  H.  \V.  Morris,  former  chief  electrical  engineer  of 
the  car  shops  of  the  Grand  Trunk  Railway,  Pt.  St.  Charles, 
has  been  killed  in  action.  He  was  one  of  the  first  to  enlist 
and  was  given  a  commission  on  the  field,  being  transferred 
to  a  Highland  Battalion  recruited  in  Montreal.  Lieut.  Morris 
was  awarded  the  Military  Cross  on  the  12th  of  last  June  for 
conspicuous  bravery  at  La  Coullotte.  Four  of  his  brothers 
also  fnlisted. 
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PHILLIPS  CABLES 

as  supplied  to  the  Toronto  Hydro  Electric  System 


These  illustrations  show  cross  sections  in  the  original  size  of  cables  recently  supplied  to  the 
T.  H.  E.  System  and  reordered  by  them  for  further  extensions.  The  specifications  are  as  follows. — 
Conductors  composed  of  37  strands  each,  .082  in.  diameter.  Thickness  of  dielectric  on  each  conduc- 
tor; .210  in.  Thickness  in  belt,  .210  in.  Thickness  of  lead  sheath,  .160  in.  Overall  diameter,  2.61  in., 
250,000  CM.  Three  Conductor,  Paper  Insulated,  and  plain  Lead  Covered  Cable  for  13,200  volts.  We 
can  supply  you  with  wires  and  cables  of  any  size  for    Power,   Lighting,  Telephone,  Telegraph,  etc. 

Write  us  for  detzdled  information. 

NOTE. — Specification   of  cable  in  left-hand  cut:   3/0   B.   and   S.  * 
Three   conductor.     Each   conductor   19   strands,    each   .094   in.  diam. 
Thickness  of  dielectric  on  each  conductor,  .21  in.    Thickness  of  dielec- 
tric on  belt,  .21  in.    Thickness  of  lead  sheath,  .15  in.    Overall  diameter, 
2.60. 

Specification  of  cable  in  right-hand  cut:  As  stated  in  copy. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:    Toronto         Winnipeg         Regina         Calgary  Vancouver 
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Current  News  and  Notes 


Brantford,  Ont. 

The  finishing  touches  are  being  placed  on  a  memorial  in 
Brantford,  Ont.,  to  Alexander  Graham  Bell.  It  is  a  splendid 
structure  of  stone  and  bronze.  Part  of  the  inscription  will 
read:  "To  commemniorate  the  invention  of  the  telephone  by 
Alexander  Graham  Bell,  in  Brantford,  in  1874." 

Brussels,  Ont. 

The  iplant  of  the  Brussels  Electric  Light  Company  was 
sold  by  auction  on  August  14. 

Chatham,  Ont. 

Walter  D.  Stanbridge,  assistant  operator  at  the  Kent  sub- 
station, died  recently  as  a  result  of  injuries  sustained  by  acci- 
dentally coming  into  contact  with  wires  carrying  26,000  volts. 

Edmonon,  Alta. 

The  employees  of  the  Municipal  Street  Railway,  Edmon- 
ton, Alta..  recently  went  on  strike  for  a  30  per  cent,  increase 
in  salary.    A  10  per  cent,  offer  by  the  company  was  refused. 

Fredericton,  N.B. 

The  St.  John  and  Quebec  Railway  Company.  Fredericton, 
K.B.,  recently  called  tenders  for  the  erection  of  station  houses 
and  outhouses  between  Gag'etown  and  Wesitfield,  N.B. 

Hartney,  Man. 

Tenders  were  received  at   Hartney,  Man.,  for  electric 
meters,  transformers,  wire,  generators,  switchboard,  and  an 
oil  engine. 
London,  Ont. 

The  corner-alone  of  the  London  Hydro  Shop  was  offi- 
cially laid  on  Lal)or  Day  l)y  Sir  Adam  Beck. 

Lumsden,  Sask. 

A  by-law  was  submitted  on  September  13  authorizing  the 
issue  of  $7,000  debentures  for  purchase  of  private  electric 
light  and  power  plant. 
Melita,  Man. 

A  by-law  is  to  be  submitted  to  the  ratepayers  of  Meliia, 
Man.,  on  September  15,  authorizing  an  expenditure  of  $10,000 
for  a  street  lighting  system. 

Moorefield,  Ont. 

The  ratepayers  of  Moorefield,  Ont.,  recently  carried  a 
by-law  authorizing  an  agreement  with   the  Hydro-Electric 
Power  Commission  of  Ontario.    Tenders  for  equipment  will 
be  called  shortly. 
Nelson,  B.C. 

Lindsley  Brothers,  Nelson,  B.C.,  have  despatched  a  gang 
of  25  men  to  the  Arrow  Lakes,  near  Nakusp,  to  cut  timber 
for  rpoles  for  the  Hydro-Electric  System,  Toronto. 
North  Sydney,  C.B. 

Charles  Dixon,  a  lineman  employed  by  the  Cape  Breton 
Electric  Company,  North  Sydney,  C.B.,  was  electrocuted  re- 
cently by  coming  into  contact  with  a  2,200-volt  wire. 
Picton,  Ont. 

The  hydro  by-laws  ^recently  voted  on  by  the  municipali- 
ties of  Picton,  Wellington,  and  Bloomfield,  Ont.,  were  car- 
ried by  a  large  majority. 

Portage  la  Prairie,  Man. 

The  City  Council  of  Portage  la  Prairie,  Man,,  are  con- 
temiplating  the  installation  of  a  boiler  and  mechanical  stokers 
in  the  municipal  electric  plant. 
Regina,  Sask. 

The  Regina   Municipal   Railway   Coni])any  contemplate 


changing  to  a  straight  five-cent  fare  in  view  of  increased 
operating  costs.  ' 
Renfrew,  Ont. 

The  sale  of  the  Renfrew  Power  Company's  debentures" 
has  been  completed.  The  price  obtained  was  98^  and  the 
total  amount  received  $99,000. 
Sherbrooke,  Que.  ^ 

W^ith  a  view  of  bringing  prominently  before  the  farmers' 
the  use  and  economy  of  electricity  on  the  farm,  the  Southern 
Canada  Power  Company  had  exhibits  at  the  Sherbrooke  and 
Ayer's  Clif¥  fairs.  The  exhibits  consisted  of  various  elec- 
trical apparatus,  designed  to  show  how  electricity  can  be 
employed  in  milking  cows,  pumping,  separating  cream,  saw- 
ing, etc. 

Smith's  Falls,  Ont. 

The  ratepayers  of  Smith's  Falls,  Ont.,  recently  passed  a 
by-law  authorizing  the  purchase  of  the  Smith's  Falls  Electric 
Power  Company  and  the  Citizens'  Electric  Power  Company 
foT  the  sum  of  $135,000. 
Tilbury,  Ont. 

By  an  almost  unanimous  vote  the  ratepayers  of  Tilbury, 
Out.,  carried  a  by-law  to  grant  certain  concessions  to  the 
Hessco  Electric  Company.  The  town  will  furnish  a  free  site 
of  five  acres,  will  allow  exemiption  from  all  taxes,  except 
school  and  local  improvements,  for  ten  years,  will  furnish 
free  water  for  ten  years,  and  will  guarantee  the  company's 
bonds  for  $35,000  for  fifteen  years. 
Thorold,  Ont. 

At  a  special  meeting  of  the  Thorold,  Ont.,  Town  Council, 
held  recently,  an  engineer  of  the  Hj^dro-Electric  Power  Com- 
mission of  Ontario  explained  the  advantages  of  taking  power 
from  the  hydro  line. 

Toronto,  Ont. 

The  total  receipts  of  the  Toronto  Street  Railway  Com- 
pany for  the  year  ended  August  31  were  $6,029,559,  of  which 
the  city's  share  was  $945,911.  The  agreement  calls  for  8  per 
cent,  on  the  first  millon  dollars  and  a  sliding  scale  of  10,  12, 
15,  and  20  per  cent.,  the  latter  percentage  being  on  all  receipts 
over  $3,000,000. 

Vancouver,  B.C. 

Losses  of  $199,606  on  the  Vancouver  city  lines,  $101,095 
on  the  Vancouver-Central  Park-New  Westminster  lines, 
$98,382  on  the  Lulu  Island  line,  $16,302  on  the  Vancouver- 
Burnaby  Lake-New  Westminster  line,  $31,664  on  North  Van- 
couver lines,  $19,759  on  the  Eraser  Valley  line,  and  $27,894  on 
the  South  Vancouver  line  were  shown  in  statements  showing 
one  year's  losses  given  to  Commissioner  Shortt  by  Mr. 
George  Kidd,  general  manager  of  the  British  Columbia  Elec- 
tric. The  loss,  including  other  minor  losses,  amounted  to 
$582,316  for  the  year  ending  June  30,  1917.  With  individual 
power  and  light  profits,  the  total  loss  was  $384,691.  However, 
tlie  earnings  on  power,  light,  and  gas  on  the  whole  lower 
mainland  were  sufficient  to  counterbalance  this,  leaving  a  net 
-profit  on  the  year's  operation  of  $537,801. 

The  British  Columibia  Telephone  Company  are  planning 
consideralilc  extensions  to  their  system,  taking  in  Hunting- 
don and  the  Sumas  district. 

'Wallaceburg,  Ont. 

Plans  arc  being  prepared  for  a  new  hydro  suli-station  at 
VValIacel)urg,  Ont.  The  building  will  be  of  pressed  lirick,  one 
storey  high.    Three  transformers  will  be  required. 
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REFLEX 

Spark  Plugs 

The  REFLEX  Line  of 
Spark  Plugs  is  a  trade 
winner.  They  are 
made  right — stay  clean 
and  keep  the  car  on 
the  go.  A  Gold  Bond 
guarantee  against  de- 
fective material  and 
workmanship  is  given 
with  each  plug. 

Every  customer  satisfied  —  profits 
sure — a  good  line  to  handle  for  win- 
ning the  good-will  of  motorists  and 
users  of  engines. 

Get  the  "Reflex"  Agency. 

Write  for  full  particulars. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


ELECTRICAL 
SPECIALTIES 


"Bulldog"  Portable  Lamp  Guards  are  a 
profitable  specialty  to  handle  in  any  sea- 
son. They  are  selling  by  thousands  all 
over  America. 

"BULLDOG"  PORTABLE 
'        LAMP  GUARDS 

They  are  light  and  strong  and  form  an 
absolute  protection  to  the  light  bulb.  In 
addition  they  make  an  ideal  portable  lamp 
for  garages,  hotels,  shops,  halls  and  every 
building  using  this  type  of  lamp.  Send 
for  our  illustrated  catalogue  and  prices 
to  dealers. 

McGill  Manufacturing  Co. 

VALPARAISO,  INDIANA 


The  Winner 


Steel  City" 

Outlet 
Boxes  for 
Concrete 

Work 


Write  for 
Sample 
and 
Bulletin  27 


BY  2 

2  in.  deep  Concrete  Box  and  Cap. 

STEEL  CITY  ELECTRIC  CO. 

1207-1219  Columbus  Ave..  PITTSBURGH,  Pa. 


"KILLARK"  FUSES 

Are  Dependable  and  Accurate 

All  Sizes — All  Styles — Indicating  if  you  want  them. 


IMMEDIATE  DELIVERIES 
at  a  price  that  means 
TRUE  ECONOMY 

Manufactured  by 

KILLARK    ELECTRIC   MFG.  COMPANY 

ST.  LOUIS.  Mo. 

Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 

Electrical  Merchandise  120  Liberty  Street,  New  York 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 
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Publisher's  Notice 

or   "Situation  Vacant' 


are  charged  at   two  cents  a 


Advertisements  under  "Situation  Wanted" 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


FOR  SALE 
Hydraulic  and  Electric 
Machinery 


One  S.  Morgan  Smith  water  turbine  unit  (1913) 
twin  wheels  built  for  55-60  ft.  head,  rating  1,400 
h.p.,  governor  attached;  also  about  120  ft.  steel 
penstock,  8  ft.  diam.  5/16  plate. 

One  Can.  Gen.  Elec.  A.  C.  generator  (dynamo'), 
7.50  k.v.a.  fl!)13),  .single  phase;  can  be  easily 
changed  to  2  phase  or  3  phase. 

One  A.  C.  stationary  transformer,  50  k.v.a. ; 
primary  voltage,  1,040/2,040;  secondary,  2  taps,  50 
V.  and  100  v. 

One  Holtzer-Cabot  D.C.  generator,  G  volts,  250 
amp.,  complete  with  field  rheostat. 

One  Railroad  Engineer's  transit,  tripod  and  rod. 
Makers,  Kueffel  &  Esser.  costing  .$225. 

All  in  the  best  condition.  Quotations  made 
to  reliable,  bona  fide  enquiries.  Delivery  can 
be  made  in  three  weeks.  ]!o.x  55(i,  Electrical 
News,  Toronto,  Ont.  l.S-t.f. 


A  Cool  Wave 

A  large  dealer  in  electric  supplies  in  a 
Western  city  .  recently  demonstrated  in 
an  artistic,  catchy,  and  practical  man- 
ner the  "cool  wave"  that  comes  with 
the  installation  of  an  electric  fan.  His 
window  was  backed  with  mottled  blue 
paper,  representing  the  sky.  The  floor 
was  covered  with  billows  of  soft  wliite 
cloth,  sprinkled  with  diamond  dust,  giv- 
ing a  very  good  simulation  of  waves, 
and  in  the  background  was  a  jagged  cut- 
out of  cardboard,  showing  an  especially 
high  wave.  Set  on  a  pedestal  behind  this 
wave  was  a  large  electric  fan,  al)ove 
which  was  suspended  a  sign  "A  Cool 
Wave  Is  Here."  Among  the  clotli  bil- 
lows were  set  small  desk  fans,  with 
cards:  "A  Breath  of  the  Sea — Get  a  Six 
Inch  l''an  and  Keep  Cool.  Only  $6.25," 
and  above  the  lilue  paper  clouds  on  the 
wall  floated  an  American  flag,  ke|jt  in 
motion  by  an  electric  fan.  A  second 
window  represented  a  student's  den.  An 
oak  table  was  covered  with  a  leatlicr 
throw,  and  here  was  shown  a  rack  of 
books,  an  electric  shaded  student's  lamp, 
anrl  a  fan.  I'y  the  table  was  a  comforl- 
al)le  chair,  and  l)rass  smoker's  stand, 
with  matches,  pouch,  and  pipe.  A  card 
advised:  "Don't  Wait  for  the  Weather 
Man — Create  Your  Own   Cool  Wave — 


Get  a  Six  Inch  Electric  Fan;  Only  .$6.25." 

Realizing  that  most  peoje  are  from 
Missouri,  and  need  to  be  "shown,"  and 
also  that  in  no  way  can  they  interest 
people  more  in  mechanical  devices  than 
b}'  allowing  them  to  operate  them  them- 
selves and  ol)serve  the  result,  they  bung- 
outside  their  store  a  long  panel,  on  which 
was  painted-in  a  l)ig  red  interrogation 
point.  Over  this  was  printed  in  black 
letters : 

HOT?  THEN  GET  COOL 
Merely  Press  the  Btuton 
Just  lielow  the  sign  was  an  elecric 
push  button.  This  was  connected  l)y  a 
cord  with  an  electric  fan  set  on  a  l)racket 
above  the  panel,  and  as  soon  as  the  but- 
ton was  pressed  the  wings  of  the  fan  be- 
gan to  revolve  and  a  current  of  coo!  air 
was  created,  which  was  the  most  con- 
vincing proof  of  the  efficacy  of  one  of 
these  little  heat  eradicators. 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years' Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG.,  ISKinsSt.  W.,  TORONTO 


PETRIE'S  LIST 

of  New  and  U«ed 

MOTORS 

for    Immediate  Delivery 


.50  3 

30  3 

20  3 

10  3 

tVi  3 

TA 

IV2 


Cycle 

Volts 

Speed 

Makfr 

25 

.5.50 

720 

Westg. 

25 

.550 

710 

Westg. 

25 

550 

710 

Westg. 

25 

550 

1420 

Westg. 

60 

220 

1710 

Fisher 

60 

5.50 

1700 

Lancashire 

25 

550 

750 

Packard 

25 

.5.">() 

1400 

Excelsior 

60 

200 

.S.50 

Westg. 

25 

5.50 

1440 

Excelsior 

25 

.550 

14.50 

F-xccls'or 

25 

220 

1400 

Excelsior 

(1(1 

1  III 

:!4oo 

Diehl 

Write  Us  for  Prices 

H.  W.  PETRIE,  Limited 

Front  St.  We»t  -  Toronto,  Ont. 


FOR  SALE 


Immediate  Delivery 


MOTORS 


No. 

M.P. 

Phase  Cycle 

Volt 

R.P.M 

Make 

10 

:;  (iO 

550 

90(\ 

C    G.  E. 

20 

60 

550 

900 

Westg 

••!  60 

550 

1200 

C.  G.  E. 

1 

.'ID 

M  60 

5.50 

1200 

Westg. 

:;  (>o 

5.50 

900 

C,  G.  E. 

1 

45 

:!  60 

550 

1200 

C.  G.  E. 

.50 

60 

550 

1)00 

Westg. 

1 

60 

.{  60 

550 

000 

C.  G.  E. 

1 

60 

550 

000 

C.  G.  E. 

1 

2(10 

:}      60  ' 

2200 

514 

C.  G.  E. 

GENERATOR 

No.  K.V..\.  Phase  Cycle  Volt  R.P.M,  Make 

1  100         :{         60      550      900    C.  G.  E. 

TRANSFORMERS 

No.  K.V..\.  Cycle  Phase         Voltage  Mak 

•■;       15       25  1       22O0/ll(J0-5.50  O.-WhV 

2  10  25  1  22(tO-110/220  Westg. 
■i  10  60  1  2200-110/220  C.G.E. 
2        15       60  1       2200-110/220  Westg. 

75       60  1      11000-2200  Molone 

'          200       (ill  1      11000-22(MI  Molone 

If  you  are  in  the  market  to  BUY  or  SELL  Ele 
trical   Equipment  Send  Particulars  to 

E.  A.  LOWRY 
220  King.  St.  -  GUELPH,  ON, 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonee  Street    -    TORONTO,  ONT. 


ELECTRIC  ROW  BOAT  MOTOR 

Make  your  Row  Boat 
an    Electric  Launch. 
Buy  a  Jewel  De- 
tachable Row 
Boat  Motor  run 
by  electricity. 
Attaches  to  any 
Row    Boat  and 
runs  on  two  six  volt 
Batteries. 

Agents  wanted.   Write  for  prices 


JEWEL  ELECTRIC 
112  N.  Fifth  Ave., 


COMPANY, 
Chicago. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 

SEND  FOR  HAND  BOOK 


PHONI 

MAIN 
-  2682 

RIDOUT  &  MAYBEE 

59  Yonge  Street 


ATENTS 


TORONTO 


CANADA 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 


Porcelain  Insulators 
Power  Line  and  Railway  Hardware 


LET  US  QUOTE  ON  YOUR  REQUIREMENTS 


The  National  Authority  on  Wiring  and  Construction'' 


— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  359,400  Sold 


23rd  Year 


By  H.  C.  Cushing  Jr. 

Fellaiu  American  Institutt  o/  EUctrical  Engineers;  rormtrly 
Electrical  Inspector /or  Botion  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff  Association  of  New  York. 


23  rd  Edition 


1917  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Attociation. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"It  settle*  dispute*  and,  if  referred  to  before  wiring,  prevent*  dispute*." 


Sent  to  any  address, 
postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,      347  Adelaide  street  West,       Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  Bibdsall,  M.b.,  a.i.b.B. 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian.  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


liEDMANOL 

^^^^^^^  '  The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint! 

DOSSERT  &  CO., 


242  We»t  41»t  St., 
NEW  YORK 


H.  B.  LOGAN,  President 
IRVING  SMITH.  Canadian  Rep..  Unity  Bida..  MONTREAL 


Puncture  Proof 
Outdoor 
"Unit    Type"  Insulators 
Outdoor  Sub-Stations 
Air    Break  Switches 
Choke    Coils,  Fuses 
Bus   Bar  Supports 


Unit 


Type 


Latest  Developmeni 

Ask  for  Data 
Prompt  Shipments 

Moloney  Electric  Co. 

Toronto 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 


The   Jordan   Commutator  Truing  Device 


Operates  without  removing 
armature.  No  shut  down  of 
motor  or  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  caus- 
ing short  circuits. 

No  portable  slide-rest  with  the 
danger  of  the  tool  digging  into 
the  commutator  and  numerous 
other  chances  of  damage  to  the 
commutator  or  armature  which 
are  all  overcome  with  this  ma- 
chine. 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Represented  by :  Frank  E.  Filer,  Winnipeg,  Can. 
Toronto  Repretentative: 
Canada  Sales  Company,  1(?5  Church  Streat,  Toronto,  Canada 


The  Jordan  Tapon   for   Moulding  Work 

A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work.  ( 

It  is  not  necessary  to  have 
the  ends  of  the  capping 
straight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Jordan  Tapons  may  be  secured  from  your  nearest  Electrical 
Supply  House. 
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DEVOE 

Switches,  Switchboards, 
Panels  and  Steel  Boxes 

MADE-IN-CANADA 


Knockouts  are  eas- 
ily removed  —  no 
hammering  the  box 
out  of  shape — and 
painted  with  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing these  boxes 
absolutely  rust 
proof. 

Hundreds  of  Con- 
tractors are  using 
them.  You'll  nev- 
er know  how  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  speciaHsts  in  this  hne  we  are 
able  to  produce  all  kinds  of  switches  at  reasonable 
prices. 


"MONTREAL  9 


Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  Devoe  Electric 
Switch  Company 

Office  and  Factory: 

414  Noire  Dame  St.  West 
MONTREAL 


1 


mat 


Where  Guesswork 
Has  No  Place 


^8 


m 
m 


1<  very  factor  that  can  bear  upon  their  serviceabihty 
is  analyzed  and  tabulated  as  a  preliminary  to  the  de- 
velopment of 


S  Model  341— 


Indicating  Instruments 

this  Company  carried  its  determination  to 
achieve  theoretical  perfection 
in  its  Instruments,  that  the 
tools  and  tlie  very  materials 
used,  are  themselves  \A'eston 
Products. 

Weston  Indicating  Instru- 
ments include  a  great  variety 
of  groups  for  jiortable  switch- 
boarfl  service  in  .\.  C.  or  D.C, 
Circuits,  instruments  designed 
expressly  for  testing  and  lab- 
oratory use,  for  motor  car 
and  boat  electrical  systems, 
and  many  others  for  special 
purjioses.  Write  for  Bulletins 
or  Catalogs  describing  those 
which  interest  you. 

A.C.  and  D.C.  Voltmeter 


Weston  Electrical  Instrument  Co.,  23  W 

Toronto — A.  H.  Winter-Joyner,  Ltd 
ilontrcal,  Winnipeg,   Vancouver  -X.jrlbc 


Weston  Av.,  Newark,  N.J.  ^ 

inO  Wellinslnu  St.  W.  ^' 


Ltd. 


Portable  Welder 

The  Portable  Welder  is  a  new  device  for  in- 
stalling the  time  tested 

ERICO  WELDED  BONDS 

It  can  be  easily  lifted  from  the  track  by  two 
men.  There  are  no  rotating  parts  and  no  flame 
or  arc  strikes  bond  or  rail. 

Write  for  particulars 

The  Electric  Railway  Improvement 

Company 

CLEVELAND 
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THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cableci. 

The  Type  S  Bridge  is  a  tlioiouglily  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instriuiient,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 


Pole  Line  Hardware 

Electric  Railway 

Materials 


Our^New  Catalogue  is 
being  distributed. 

Have  you  received  your 
copy  ? 

Acme  Stamping  &  Tool  Works, 

Limited 

Hamilton,  Ontario 

Affiliated  with     HUBBARD  &  CO.     Pittsburg,  Pa. 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  Sale*  Office— 72  W.  Adams  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modem  means 
of  supporting  over- 
head wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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MICA 


KENT  BROTHERS 

King^ston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica. 
Thumb   Trimmed,    Cut   to  Size, 
Splittings,   Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


Transformers 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
neers, we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


gY  supplying:  our  customers  with  electric  wires  and 
cables  and  cable  accessories  of  the  higrhest  quality, 

Standard  has  come  to  mean  to  them  real  economy  

that  is  maximum  durability  at  a  reasonable  price.  Ask 
our  customers  and  then  write  our  nearest  office  about 
your  requirements. 

Standard   Underground  Cable  Co. 
of  Canada,  Limited 

Hamilton,  Ont. 

iVlontreal,  Que.  Toronto,  Ont.  Seattle,  Wash. 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package      -       Quantity  250 

ASK    YOUR    JOBBER,    OR    WRITE  US 

The  Duncan  Electrical  Co.,  Limited 


1665  St.  James  St. 


MONTREAL,  QUE. 


John  Starr  Son  &  Company,  Limited 

158  Granville  St.  HALIFAX,  N.S. 

LARGEST  WHOLESALE  DEALERS  IN 

Electrical  Supplies 

in  Maritime  Provinces 

LARGE     STOCKS     CARRIED     FOR     PROMPT  SHIPMENTS 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielniann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  Westingliouse  Company 

Ferranti  Electrical  Company  of  Canada 

Hatheway  &  Knott,  Inc. 

Joyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbel]    Company.  Harvey 
National  Metal  Molding  Company 


AUTO  STARTERS 

Adams-Bagnall    Electric  Company 

BATTERIES 

Canadian   General    Electric  Company 
Canadian   Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatlieway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


BLOCKS 


Jordan  Bros.  Inc. 


BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Electric  Railway  Improvement  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Westinghouse  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatlieway  &  Knott,-  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited 
Joyner,  Limited,  A.  H.  Winter 
Pringle,  R.  E.  T.,  Ltd. 

BRAKES 

Sundh  Electric  Company 

BUS  BAR  SUPPORTS 

Joyner,  Limited,  A.  H.  Winter 
Moloney  Electric  Company  of  Canada 

BUSHINGS 

Electrical   Fittings  Company 
National   Metal  Molding  Compiiny 

CABLES 

Boston  Insulated  Wire  &  Cable  Company 
Canada  Wire  &  Cable  Company 
f).  &  W.   Fuse  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard    L'ndergrouml    Cable   Company   of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 

Northern  Electric  Company 

Standard   Iljidergrounfl    ('al)h'   ('onii)any   of  Can- 
ada, Limited. 


CARBONS 

Canadian    Westinghouse  Company 

CAR  EQUIPMENT 

Ohio  Brass  Company 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic   &   Engineering  Company 

CHAIN  (Driving) 

Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian   Crocker- Wheeler  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Com.pany 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 
Northern    Electric  Companny 
Sundh  Electric  Company 

COILS 

Cleveland  Armature  Works 
D.  &  W.  Fuse  Company 

COMPOUNDS 

Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British  Aluminium  Company 
National   Metal   Molding  Company 
Northern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited 

Ferranti  Electrical  Company  of  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Northern  Electric  Company 
Hatheway  &  Knott,  Inc. 

CONTROLLERS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Sundh   Electric  Company 

CONNECTORS 

Dossert  &  Company 

•    COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National   Electric  Heating  Company 
Northern  Electric  Company 
Spielniann   Agencies,  Registered 

CORDS 

N'ordicni  Electric  Company 

Phillips   Electrical   Works,   Eugene  F. 

CROSS  ARMS 

.\orlliein   Electric  Company 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
D.   &  W.   Fuse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Kiiott,  Inc. 

DETECTORS  (Voltage) 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,  Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson    Glass  Company 

ELECTRIC  RANGES 

National    Electric    Heating  Company 
Northern   Electric  Company 

ELECTRIC  RAILWAY  EQUIPMENT - 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

Benjamin   Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 

FIXTURE  CHAIN 

McKinnon  Chain  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FUSES 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Daum,  A.  F. 

Detroit  Fuse  &  Manufacturing  Company 

D.   &  W.   Fuse  Company 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatlieway  &  Knolt.  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

(Continued  on  page  50) 
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THIS  TRADE  MARK 


Water 

Turbines 


Hydraulic 
Governors 


High 

Efficiency 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Vertical 
Turbines 

shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
They  are  among  the  largest 
water  turbines  installed  in 
Canada  and  are  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 

The  services  of  these  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


1-2 


1-3 


2-1 


5 


2-2 


The  PRESTO-CALL  is  a  low  voltage  code  ringing  central  station  for  use 
on  Signal  Systems  of  either  vibrating  or  single  stroke  bells  or  horns. 
Costs  but  one  third  as  much  as  a  high  voltage  system  and  possesses  all 
the  features  of  such  a  system. 

Easy  to  operate. 

Pull  a  l«ver  to  start  the  call — the  cut-off  is  automatic. 
Made  by  us  in  three  sizes,  5  call,  10  call,  20  call. 

Your  patrons  have  been  waiting  for  a  low  voltage  system  of  this  sort. 

Write  us  for  prices 

Canadian  Independent  Telephone  Co.,  Limited 

263  Adelaide  Street  West,  .  -  TORONTO 

Makers  of  Canada's  Best  Telephones 
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FUSE  BOXES 
1).  &  \V.  Fuse  Company 
Nortliern  Electric  Company 

GENERATORS 

Canadian  Crockei-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Canadian  Vickers,  Limited 
Electrical   Maintenance  &.  Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
Lancashire   Dynamo   &   Motor  Company 
Lincoln  Electric  Company  ol  Canada 
Thomson   Company,   Limited,  Fred 
Toronto   &   Hamilton   Electric  Company 

GLASSWARE 

Jeflferson  Glass  Company 

GUARDS  (Lamp) 

McGill  Manufacturing  Company 

HANGERS 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

HEATING  DEVICES 

Canadian  General  Electric  Company 
Canadian   Vickers,  Limited 
Canadian    Westinghouse  Company 
Hatheuay  &  Knott,  Inc. 
Majestic  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HYDRAULIC  MACHINERY 

Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTIQN  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Redmanol  Chemical  Products  Co. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hathevvay  &  Knott,  Inc. 
Weston   Electrical   Instrument  Company 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 

Redmanol   Chemical   Products  Company 

INSULATORS 

Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
Illinois    Electric    Porcelain  Company 
Moloney  Electric   Company  of  Canada 
Mica  Company  of  Canada 
Northern  Electric  Company 
Ohio  Brass  Company 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Majestic  Electric  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 

LAMP  BULBS  (Electrical) 

Jefferson    C.lass  Company 

LAMPS 

Canadian   Geneial  Electric  Company 
Electrical   Maintenance   Sc   Repairs  Company 
High   Efficiency    Lamp  Company 
Lincoln  Electric  Company  of  Canada 
Moloney   Electric  Company 
Northern  Electric  ('ompany 
Slarr  Son  &  Company,  John 


.     LANTERNS  (Electric) 

Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric   Service   Supplies  Company 
Moloney   Electric    Company   of  Canada 
Northern    Electric    Company  ^ 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian    General   Electric  Company 
Cope,  T.  J. 

Hatheway  &  Knott,  Inc. 

Northern  Electric  Company 

Ohio   Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Joyner,  I^imited,  A.  H.  Winter 
"Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 
Sundh   Electric  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson- Levering  Company 

METAL  MOLDINGS 

National   Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 

MICA 
Chicago  Mica  Company 
Kent  Bros. 

Mica  Company  of  Canada 

MOTORS 

Canadian  Crocker-Wheeler'  Company 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Canadian  Vickers 

Century  Electric  Company 

Electrical  Maintenance  &  Repairs  Company 

Ferranti   Electrical  Company  of  Canada 

Great   West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Company 

Northern  Electric  Company 

Petrie,   Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

Thomson   Company,   Limited,  Fred 

Toronto  &  Hamilton  Electric  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

NICKEL 

International  Nickel  Company 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric^  Manufacturing  Company 
Devoe  Electric  Switch  Company 
Northern  Electric  Company 

PAINTS 

Spielmann  Agencies  Regd. 

PAINTS  &  COMPOUNDS 

<i.    &'    W.    Electric^  Specially  Company 
McGill    Manufaclming  C'ompany 
Spielmann    Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 


PHOTOMETRICAL  TESTING 

Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 
Dennison,  H.  J.  S. 
Fetherstonhavigh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited 
Ohio  Brass   Company  * 

PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Pringle,  R.  E.  T. 

POLES 

Lindsley  Bros.  Company 
Northern   Electric  Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric   Company  ' 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric   Porcelain  Company 
Ohio  Brass  Company 

POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,   Limited,  A.  H.  Winter 
Northern  Electric  Company 

Standard   Underground   Cable   Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic   &   Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin    Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Sundh  Electric  Company 

REMOTE  CONTROL  SWITCHES 

Electrical  Maintenance  &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 

Electrical  Maintenance  &  Repairs  Company 

Thomson  Company,  Fred 

RHEOSTATS 

Canadian    Westinghouse  Company 
Sundh   Electric  Company 

RODS 

International  Nickel  Company 

ROSETTES 

Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

)3enjamin   Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
Duncan  Electric  Company 
Monarch  Electric  Company 
National   Metal   Molding  Company 
Northern  Electric  Company 
.Starr  Son  &  Company,  John 

(Continued  on  Page  52) 
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There  is  a 

Steel  Enclosed  Switch 

For  Every  Industrial  Requirement 


More  than  two  hundred 
different  types  and  ca- 
pacities—providing the 
most  complete  line  of 
enclosed  safety  switches 
on  the  market. 


Catalog  No.  6f>311 


Detroit  Fuse  &  Mfg.  Company 


Walkerville,  Ontario 


166  King  Street,  West,  Toronto,  Ontario 


YOU  DON'T  THROW  AWAY 

Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  C.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Canada  and  are  ap- 
proved by  the  Canadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 
UNITY  BUILDING  -  MONTREAL 
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SOLDERING  FLUXES 

Allen  Company,  L.  B. 
Houston  &  Company 

SPECIAL   HEATING  APPLIANCES 

National  Electric  Heating  Company 

STANDARD  -CELLS 

Weston   Electrical   Instrument  Company 

STORAGE  BATTERIES 

Canadian    Hart    Accumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  .Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Joyner,  Limited,  A.   H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 
Sundh   Electric  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical  Company   of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada. 


TAPE 

Packard  Electric  Company 
Northern  Electric  Company 


TAPS 


Jordan  Bros.,  Inc. 


TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Company 
Northern  Electric  Company 

^  TOASTERS 

National  Electric  Heating  Company 
Northern  Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Packard  Electric  Company 

Thordarson  Electric  Manufacturing  Company 
Wagner  Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company  " 


TROLLEY  GUARDS 

Ohio  Brass  Company 

TUBING 

Northern  Aluminum  Company 

TURBINES 

Boving  Company  of  Canada 
Smitli   Company,   S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 
Northern   Electric  Company 

VACUUM  CLEANERS 

Houston  &  Company 
Pringle,  R.  E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 
Smith  Company,  S.  Morgan 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company 
Canada  Wire   &  Cable  Company 
D.  &  W.  Fuse  Company 
International   Nickel  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard   Underground   Cable   Company  of  Can- 
ada, Limited. 
Starr  Son  &  Company,  John 

WIRING  DEVICES 

Canadian  General  Electric  Company 
Hatlieway  &  Knott,  Inc. 
Northern  Electric  Company 


Let  Switches  Such  as  This  Pair 
Make  Your  Distant  Control  Troubles 
Memories  Only.  Central  Stations 
are  doing  so  all  over  the  States  by 
of 


A  Pair  of  R.  C.  O.  C.  Switches  in  Madison,  Wis- 


means 


R.C.O.a  CONTROL 

At  the  Power  House  of 

Multiple  or  Series  Ornamental  Street  Lighting  Systems, 
Multiple  Decorative,  Alley,  Bridge,  Large  Sign  and  Billboard 
Lights,  and  Series  Loops  of  Midnight  Lights,  also  for  the 
control  of  Pole  Type  Series  Mazda  Regulators,  using  regular 
series  street  circuit  for  the  control  wire. 


There  is  no  scheme  of  outdoor  lighting  control  impossible  for  R.C.O.C.  Control 


No  Springs,  No  Winding,  Always  on  Time — Not 

a  Time  Switch 
No  Cranky  Clock  Switches  or  Sleepy  Watchmen 
No  Extra  Lamp  Hours  With  R.  C.  O.  C.  Con- 
trol—Why Not  Be  On  Time? 

Not  a  single  R-C-O-C  Switch  has  ever  failed  in  the  forty  odd  instal- 
lations now  in  service.  Our  switches  are  sent  out  on  a  liberal 
trial  offer  and  must  make  good  in  service.  ^  That  they  have 
clone  so,  is  proved  by  the  many  re-orders  received.  Every  Can- 
adian distributor  of  electrical  current  can  use  with  profit  this 
up-to-the-minute  method  of  securing  Outdoor  Lighting  Control. 


Saves  Transformer  Losses — Reduces  Damage  by 
Lightning 

The    Station    Man    Controls — He    Does    It  by 
"Winking"  the  Series  Street  Circuit 


Be  sure  to  learn  about  R-C-O-C  Control.  Especially  valuable  where 
you  have  high  tension  lines  serving  small  towns  for  street  and 
sign  lighting. 

Write  us  at  once.  Ask  our  advice  regarding  the  elimination  of  con- 
trol problems  and  the  details  of  our  Liberal  Free  Trial  Offer. 


South  Bend  Current  Control  Co.,  iM-ne-iis  w.  coifax  Ave.,  South  Bend,  Ind.,  U.S.A. 
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1-HORMWON 
FOR  KVERY  P||«PO/E 


Use  a  flux  that  is  equal  to  "50-50" 
soder  and  pure  copper  wire — the  kind 
that  holds  without  starting  corrosion. 
That's 


4    forms :  Stick, 
paste,  salts  and 
liquid. 


Sample  for  your 
Dealer's  Name. 


— the  quality  flux.  Makes  perfect 
unions  without  biting  the  metal. 

HOUSTON  &  CO.,  Limited 

Cumberland   Block,  WINNIPEG 
22  College  Street,  TORONTO 
1825   Scarth   Street,  REGINA 

"In  Soderman's  game  since  '93" 


We  Offer   For  Sale 

the  following 

SECOND  HAND  60  CYCLE  MOTORS 

1 —  20  H.P.,  850  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
3—10  H.P.,  1120  R.P.M.,  220  V.,  2  Pliase  Westinghouse,  CCL 

2—  5  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

2—  5  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
1—  2  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

1—  2  H.P.,  1720  R.P.M.,  any  volt,  2  or  3  phase,  Crocker  Wheeler, 
to  be  wound. 

3—  1  H.P.,  1720  R.P.M.,  any  volt,  2  or  3  phase,  Westinghouse 
CCL,  to  be  wound. 

2—  10  H.P.,  1120  R.P.M.,  any  volt,  3  phase,  Westinghouse  CCL, 

with  Star  Delta  Switch. 

1—  20  H.P.,    850  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 

2—  10  H.P.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 
1—  5  H.P.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 

1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  CCL,  re- 
wound. 

1—  3  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  C,  rewound. 
1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse,  C 

25  CYCLE  MOTORS 

1—50  H.P.,  750  R.P.M.,  550  V.,  3  Phase,  Can.  Gen,  Elec,  Form  K, 

1—  60  H.P.,  750  R.P.M.,  550  V.,  3  Phase,  Crocker  Wheeler. 

TRANSFORMERS 

2—  75  K.W.,  CGE,  H.G.,  60  cycles,  voltage  1040/2080-115/230. 
1^0  K.W.,  Packard  R60,  60  cycles,  voltage  2200-220, 

1—40  K.W.,  Westg.  C,  60  cycles,  voltage  2200/1100-220/110. 
1—2^  K.W.,  Packard  RIO,  60  cycles,  voltage  1100/2200-110/220. 

Write  for  prices  on  these  or  new  machinery. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 


Sales  Officei  and  Branch  Warehouiei : 
501  Merchanti  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipment*  from  Factory  or  nearest  Warehouse 


NICKEL 


Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.  Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 


We  are  SOLE  PRODUCERS  of 
this  natural  stronger-than- 
"^^j  TA-*^     steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufadured  forms  are  Rods,  Flats,  Ca^ngs, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


CharUs  H.  mitcbell 
Pcrcival  H.  IDltcbcil 

Consulting  and  Snpervitinf 
Cngineeri 

H\'draulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng-ineering. 

Traders  Bank  Building,  TorontO 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bldic.,  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R,  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam.  Gat 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 

625    Coristine   Bldg.,   MONTREAL,  Que, 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal.  P.Q. 


B..Sc.  McCiill.     A.  M.  Can.  Soc.  C  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tul.  Main  6817       326  W.Craig  St..  Montreal 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Lig-ht,  Power  and  Kailroad 
Plants.  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 
Also  at  Montreal,  Ottawa,  Washington,  D.C. 


STANLEY  LIOHTFOOT 

REG'O  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLDG.('^*J  y^'J,^^"  )  TORONTO. 

N€W  BOOKLET  OF  COMPLETE  INFORMATION  FREt 

(MBNT.ON  TH.»   PAPtW)   M.  3713 


Electrical  Testing 

Laboratories 


"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Toweis  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  aflfairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax.  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Uue- 1 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont.  ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.   Western  Canada,  Toronto. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

Now  the  fact  that  it  is  used  by  the  Hydro-Electric  Commission  is 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.    All  arcing  is  taken  up  on  tlie  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  (or  any  frequency  on  multiple  circuit  or  D.C.   Series  circuit. 

Write  for  complete  descriptive  particulars 

^^'^  Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phone 
Adelaide 
9J2-903 


162  Adelaide  Street  West 
TORONTO 


Night! 
Beach 
1723  1930 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama  ^Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  In  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

**]y[ajestic**  heat  everywhere — the  dining-roonty  the  drawing-room, 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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Self-Starting  Induction  Motors 


Continuous  Service.     Single  Pliase. 
25  Cycles. 


H.P. 

Speed 
Synch. 
R.  P.  M. 

Frame 
No. 

Code 

Shipping 
Weight 

1/50 

1500 

A-00 

Sar 

25 

1/30 

1500 

A-0 

Sen 

26 

1/15 

1500 

.  A-1 

Sul 

26 

1/10 

1500 

A-2 

Tic 

38 

1/6 

1500 

A-3 

Tup 

45 

1/3 

1500 

A-4 

Cure 

62 

1/2 

1500 

A-4 

For  220  volt  add  "LY"  to  code. 


Prices  for  any  voltage 
upon  request. 


R.  E.  T.  PRINGLE,  LIMITED 


95  King  St.  East 

TORONTO 


302  Donalda  Block 
WINNIPEG 


3402  Osier  Ave.,  Shaughnessy  Hts. 

VANCOUVER 


809  Unity  Bldg. 

MONTREAL 


Air  Heater— 660  watts. 


Made  in  many  styles  and 
sizes  from  660  watts  up. 


The  demand  for 
Electric  Heatingwill 
be  greater  than  ever 
this  Season.  Have 
you  your  stock  of 
National  Electric 
Heaters  ? 

Write  us  for  further 
information. 


Auto  Heater, 


The  National  Electric  Heating  Co.,  Limited 

TORONTO,  ONT. 


Electrical 
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Over  600  miles  of  Lead-cover^Telephone  Cable 
was  the  output  of  our  plant  for  one  year. 

The  single  telephone  wire  in  this  cable  amounted 
to  nearly  a  billion  feet  or  enough  to  encircle  the 
earth  at  the  Equator  more  than  seven  times. 

The  supremacy  of  the  Northern  Elecflric  Company 
as  the  larger  makers  of  bare  and  insulated  wires  and 
cables  for  all  purposes  has  never  been  que^ioned. 

Northern  Electric  Compafty 

LIMITED  •  ^ 

MONTREAL  HALIFAX  TORONTO  WINNIPEG 

REGINA  GALGARY  VANCOUVER 


l!nc<|iiallod  mamif.ii iiiriiii;  ;iml  sliiiipiiift  l.uilili. 

prompt  dotivi'rics. 


%  l> 


Tin-  Shipiiiiii;  l)vp;irliiu  nt  is  "IH-  "(  I  In-  hiravsl  ;inil  hisl  i  i|iiippi  j 
Cuiiada.    Il  can  iiccommoiliHf  twi'iil) -iwo  liiMSlit  tars. 
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AGLITE 


ALL  GLASS 


Lighting  Fixtures 


Type  S— 10497  Fixture 


are  designed  for  use  in 
bath-rooms,  toilets,  cor- 
ridors of  public  buildings 
and  hospital  wards. 

These  fixtures  cannot  be 
matched  where  absolutely 
permanent  and  sanitary 
fixtures  are  required  to  be 
in  keeping  with  white  and 
cleanly  surroundings. 

Aglite  Fixtures  are  ob- 
tainable with  an  outlet  on 
which  portable  applian- 
ces, such  as  laundry  and 
curling  irons  and  other 
heating  appliances  may 
be  attached. 


Type  S-10915  Fixture 


Cross  Section  showing  construction 
and  one  method  of  installation 


Type  S-10808  Fixture 


Our  nearest  house  will  be  glad  to  quote  on  your  requirements. 

North(^rft  Electric  Company 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 
TORONTO 
LONDON 
WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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The  74th  Regiment  Ar- 
mory, BufFalo,  N.  Y.  has 
just  been  re-wired  with 
SHERARDUCT,  the  only 
conduit  protected  by  a  zinc 
steel  alloy  on  both  interior 
and  exterior  surfaces. 


Sherardized  Rigid  Steel  Conduit 
Kational  Melal  Molding  S 


Manufacturers 
Electrical  Conduits  and  Fittings 
1118  Fulton  Building,  Pittsburgh,  Pa. 
Atlanta     Boston     Buffalo     Chicago     Dallas     Denver     Detroit     Los  Angeles     New  York     Philadelphia  Portland 

Buenos  Aires  Havana  Manila 

Canadian  Oistributors-CANADIAN  GENERAL  ELECTRIC  COMPANY,  Limited 


Had  SHERARDUCT  been 
used  in  the  first  place,  this 
expensive  re-wiring  would 
not  have  been  necessary. 

Installation  made  by 
McCarthy  Bros.  &  Ford 

Engineers  and  Contractors 


Salt  Lake  City 
Paris 


San  Francisco     Seattle    St.  Louis 


Lighting  Specialties 

Benjamin  Reflectors 
ABoIite  Reflectors 
Hubbell  Locking  Guards 
Shurlock  Locking  Sockets 


Hubbell  Locking  Guard 


We  have  complete  lines  of  the  best  devices  for  Industrial  Lighting — 
Nitrogen  Lamps,  Tungsten  Lamps,  Carbon  Lamps,  Steel  Reflec- 
tors Porcelain  Enameled. 

Enquire  for  particulars. 

THE  MASCO  COMPANY,  LIMITED 

91m93  Queen  Street  East,  TORONTO 
Jobbers   of  Standard   Electrical  Merchandise** 
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All  Birney  Safety  Cars  are  equiped 

with  these  famous 
Keystone  Specialties 

The  general  adoption  of  Keystone  Specialties  on  the  fam- 
ous Birney  Safety  Car  furnishes  a  testimonial  of  inestimable 
value  to  all  users  and  prospective  users  of  this  equipment.  It 
is  convincing-  proof  that  these  specialties  are  highly  desirable 
for  giving  the  greatest  service  at  the  least  cost,  and  it  is  strictly 
in  line  with  our  policy  to  market  equipment  only  after  it  has 
been  well  tried  in  actual  service  and  so  good  as  to  make  a 
worthy  addition  to  the  Keystone  Line. 
'Golden  Glow"  Headlights      ^jj  ^-j^jg  gives  you  ample  reason  for  using  these  Keystone 

Specialties  on  your  cars. 


Keystone  Trolley  Catchers 


CHICAGO 


J      Electric  Service  Supplies  Co. 

im  Manufacturers 


nfff-  fi  t«liailiiiliiiliriiWYr1''iilWirrt'i^ 


Manufacturers 
PHILADELPHIA  NEW  YORK 

17th  and  Cambria  Streets        50  Church  St. 


CHICAGO 
Monadnock  BIdg. 


Illuminated  Car  Signs 


LYMAN  TUBE  &  SUPPLY  CO.,  LIMITED 

Canadian  Distributors 
Lyman  Tube  Bldg.,  MONTREAL.  33  Melinda  St.,  TORONTO. 


SIGMA  ^ 


Keystone  Air  Sanders  and  Valves 


feOOVOl.TS  N0.19402 

"ATf'irEn. 


Faraday  Car  Signal  Systems 


Keystone  Rotary  Gongs 
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Cat.  No.  C-H  70Q7 

Brass  Shell 
Acorn  Pendent 


n^HE  Daintiest  Switch 
on  the  Market  Today. 

The  ONLY  pendent  switch  that 
can  be  used  in  high  class  installa- 
tions without  introducing  a  dis- 
cordant note. 

The  mechanism  is  permanently 
set  in  the  light  but  rugged 
"  Pyroplax  "  insulating  material 
used  for  the  body  and  there  is  a 
complete  separating  partition  be- 
tween the  mechanism  and  the 
terminal  connections  of  the  cord. 
A  slip  of  the  screw  driver  can  do 
no  damage  to  the  mechanism. 

The  cap  which  snaps  in  the 
locked  position  is  provided  with 
an  insulating  bushing  and  will 
accommodate  either  ordinary  or  re- 
inforced flexible  cord.  The  picture 
shows  you  that  the  horizontal 
indicating  push  bar  furnishes  the 
most  convenient  means  of  pendent 
switch  operation. 


You  need  this  switch  for  some  of 
your  Fall  lighting  installations. 


i 


Benjamin  Electric  Mfg.  Co. 

of  Canada,  Limited 
11-17  Charlotte  St.  TORONTO 
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The  Benjamin 

PUBLICITY 

SERVICE 


For  some  years  a  mighty  wave  of  sales  effort  has 
expended  itself  in  popularizing  electrical  house- 
hold appliances — and  thousands  of  these  current- 
consuming  devices  have  been  placed  in  the  hands 
of  the  Canadian  people. 

Homes  are  usually  equipped  with  just  the  number 
of  sockets  required  for  light,  and  no  more. 
The  appliances  you  have  sold  are  idle — unused — 
to  a  large  extent  simply  from  the  fact  that  there 
is  no  convenient  place  to  attach  them. 


Screws 

r  No 

into  the 

P  extra 

socket  ^ 

k  wiring 

i 

mm'] 

1 

Two-way  ii 

PLUG 


i 


iJ^nwenient-Econi 


^meal-Practical 


Unused  appliances  are  producing  no  revenue — are 
a  barrier  to  the  sales  of  more  appliances. 
Therefore,  it  is  imperative  that  more  outlets  be 
furnished  as  easily,  simply,  cheaply  as  possible. 
Inventive  genius  has  found  that  easy  way  in  the 

Benjamin 
Two- Way  Plug 

Siiread  the  gospel  of  extra  outlets — encourage  the  greater 
use  of  electricity  in  every  household. 

The  IJenjamin  Company  is  continuing  its  advertising  work 
in  connection  with  the  Two-Way  Plug,  through  the  use  of 
space  in  newspapers  with  a  distribution  covering  the  entire 
Dominion. 

This  advertising  is  compelling  a  consumer  demand  for  Itie 
Two-Way  Plug  which  is  steadily  increasing,  and  which 
directs  this  consumer  demand  into  the  siijii.d3'  store. 
To  obtain  for  the  men  in  the  industry  the  greatest  possible 
benefit  from  this  general  advertising,  the  IJenjamin  Com- 
pany has  provided  material  for  local  use  of  such  a  nature 
that  it  will  "tie  up"  with  the  national  publicity.  This  con- 
sists of: 

Newspaper  Advertiting 

Window  or 
Counter  Display* 

Folders 


to  your 


Sends  customers 
store. 

Act  as  "silent  salesmen" 
working  for  you  without 
cost. 

These  will  be  printed  with 
your  own  name  and  adilress. 
Attractive  designs  and  col- 
ors. These  add  interest  to 
your  letter  forms,  etc. 
Suitable  for  local  papers. 
.Space  is  reserved  for  the 
dealer's  name,  and  any  of  the  cuts  shown,  with  the  name 
patched  in,  ready  for  printer's  use,  will  be  sent  free  of 
charge  to  those  in  the  industry  who  will  use  them. 


Poster  Stamps 


Electrotypes 


The 


Benjamin  Electric  Mfg  Co. 

of  Canada,  Limited 
11-17  Charlotte  St.       -  Toronto 

BUY  BENJAMIN  MADE-IN-CANADA  GOODS 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works 

Allen  Company,  L.  B  

Allen  Inspection  Company  ...  . 
American  Conduit  Company  ...  . 
Archbold  Brady  Co  


91 
89 
82 
87 
23 


Electrical  Testing  Laboratories 
Ewart  &  Jacob  


Ferranti  Electric  Company  . .  . 
Fetherstonhaugh  &  Hammond 


18 
82 


82  Nerlich  Company   34 

83  Northern  Aluminum  Company   ....  89 
Northern  Electric  Company   


Ohio  Brass  Company 


Beaubieii,  De  Gaspe   82 

Benjamin  Electric  Mfg.  Co.  of  Can- 
ada, Ltd   6-7 

Berlin  Mills  Company   81 

Boston  Insulated  Wire  and  Cable  Co.  87 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets   82 

Brandeis,  Charles   82 

British  Aluminium  Company   14 


Canada  Wire  and  Cable  Company  . .  89 

Canadian  Bridge  Company    91 

Canadian  Crocker  Wheeler  Co.   ...  28 

Canadian  General  Electric  Co  24-25 

Canadian  Hart  Accumulator  Co.   . .  90 

Canadian  Independent  Telephone  Co.  81 
Canadian    Inspection    and  Testing 

Laboratories    82 

Canadian  Office  and  School  Furniture 

Company   82 

Canadian  Porcelain  Company   17 

Canadian    Westinghouse    Company  92 

Century  Electric  Company    18 

Chamberlain  &  Hookham  Meter  Co., 

Limited   -  ■  •  • 

Chicago  Mica  Company   35 

Cleveland  Armature  Works   

Conduits  Company,  Limited   9 

Connor  &  Son,  J.  H   37 

Crouse-Hinds  Co>of  Canada   40 

Cutter  Company   35 

Cutter  Company,  Geo   14 

Daum,  A.  F   83 

Dennison,  H.  J.  S   80 

Detroit  Fuse  and  Manufacturing  Co. 

Devoe  Electric  Switch  Company  ...  10 

Dossert  &  Company  

Duncan  Electric  Company   89 


Economy  Fuse  and  Mfg.  Company 
Klec.  Maintenance  and  Repair  Co. 
Electric  Railway  Improvement  Co. 

Electrical  Engineering  Co  

Electric  Service  Supplies  Company 
Electrical  Fittings  &  Foundry,  Ltd. 


22 
93 

81 
5 
38 


G.  &  W.  Electric  Specialty  Co.   ..  94 

Gest,  G.  M.,  Limited   33 

Gray,  Charles  F   82 

Great  West  Electric  Company   83 

Hatheway  &  Knott   37 

High  Efficiency  Electric  Lamp  Co.  80 

Houston  &  Company   89 

Hunter  Fan  and  Motor  Company  ...  8 

Illinois  Electric  Porcelain  Company  89 

International  Nickel  Company   ....  85 

Jefferson  Glass  Company   19 

Jones  &  Glassco  

Jordan  Brothers   

joyner,  Ltd.,  A.  H.  Winter   36 

Kelsch,  R.  S   82 

Kent  Brothers  

Kerry  &  Chace,  Ltd                       . .  82 

Kuhlman  Electric  Company         ...  87 

L'Air  Liquide  Society   29 

Lancashire  Dynamo  and  Motor  Co. 

Leeds-Northrup  Company    91 

Lightfoot,  Stanley   82 

Lincoln  Electric  Company  of  Canada  30 

Lindsley  Brothers  Company   91 

Lowry,  E.  A   8Q 

Lyman  Tube  and  Supply  Company..  5 

Luminous  Specialty  Company   26 


Masco  Company   4 

Majestic  Electric  Company    93 

McClary  Mfg.  Company   13 

McGill  Manufacturing  Company   . .  35 

McKinnon  Chain  Company  

McLennan  Company,  K   14 

Mitchell,  Chas.  H.  &  Percival  H.  . .  82 
Moloney  Electric  Co.  of  Canada.  31-87 


National  Electric  Heating  Company 
National  Metal  Molding  Company..  4 


Packard  Electric  Conlpany    3gj 

Penn  Inc.,  A.  C  

Petrie,  H.  W   sol 

Phillips  Electrical  Works,  Eugene  F.  79> 

Pratt  &  Whitney   85  ' 

Pringle,  R.  E.  T   13^ 


Redmonal  Chemical  Products  Co.  ...  87 

Ridout  &  Maybee   80  g 

Robbins  &  Myers  Company   39  -? 

Robertson  Limited,  J.  M   SB- 
Rose  &  O'Hearn   26 

Ross  &  Company,  R.  A   8%i 

y 
V 

Sammett,  M.  A   82 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan   18 

South  Bend  Current  Control  Co.  . . 

Spaulding  &  Son,  J   78 

Spielmann  Agencies  Regd   84 

Spray  Engineering  Company   39 

Standard  Electric  Stove  Co   83 

Standard  Underground  Cable  Com- 
pany of  Canada,  Limited   83 

Standard  Wiring   13 

Starr,  Son  &  Co.,  John  

Sundh  Electric  Company   33 

Steel  Company  of  Canada   15 


Tallman  Brass  and  Metal  Company  22 

Thompson,  Clarence   82 

Thompson,  Fred  &  Co   94 

Thompson-Levering  Company  ....  91 

Thordarson  A'lanufacturing  Company  89 

Toronto  and  Hamilton  Electric  Co.  27 

Tubular  Woven  Fabric  Company  ...  11 


Vickers  Limited 


Wagner  Electric  Manufacturing  Co. 

Waterous  Engine  Works  Co   20 

Weston  Electrical  Instrument  Co.  . .  85 
White  Electrical  Company,  T.  C.  ... 


Hunter  Fan  &  Motor  Co. 

R.  E.  T.  PRINGLE,  Limited,  Canadian  Distributors 

95  King  Street  E.,  T0R0N7  0 

809  Unity  Bldg.  MONTREAL     3402  0*ler  Ave..  Shaunessy  Heights,  VANCOUVER,  B.C. 

302  Donalda  Block,  WINNIPEG 

Outline  of  Electric  Fans  is  complete  and  fully  guaranteed  against  electrical  and  mechan- 
ical defects. 

Oscillating  and  Non-oscillating  Fans  are  furnished  in  9",  1 2"  and  1 6"  sizes, — <  every  fan  is 

ready  for  service  with  1 0  ft.  of  cord  and  attachment  plug. 
The  new  type  Adjustable  Ceiling  Fan  is  a  wonder.     Blows  the  air  up  or  down  as  may  be 

desired. 

Write  for  our  Contract  Form  and  Catalogue  No.  107. 
WE  WANT  DISTRICT  AGENTS. 
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GALVADUCT 


I    II    1  I 


Quebec  Bank,  Branch  Office 

A  "GALVADUCT"  Building 


"GALVADUCT" 

The  most  perfect  interior  construction 
conduit  on  the  market.  Recognized  as 
the  standard  of  high  quality. 

Always  Specify  Galvaduct  or 
Loricated  Conduits 


"LORICATED" 

A  high  class  interior  construction  con- 
duit of  the  enamelled  type,  proof  against 
acids  or  other  corrosive  agents. 

If  your  Jobber  cannot  supply 
you— write  us. 


Conduits  Company^  Limited 

Toronto 

LORICATED 
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DEVOE   MEANS  QUALITY" 


Electric  Time  Switches 


For  Controlling — 

Show  Window  Lights, 
Street  Lights,  Motors 
and  Batteries,  Electric 
Sign  Lights,  Apart- 
ment House  Hall 
Lights. 


The  best  and  cheapest 
Switches  made,  simple, 
durable  and  reliable. 
The  clock  is  exposed 
and  if  conveniently  lo- 
cated will  serve  as  a 
time  piece  also. 


DEVOE 

Type  C.  S.  Service 
Boxes  and  Switches, 

EXTERNALLY 
OPERATED. 


60  Amp.  250  V.D.C. 


60  Amp.  600  V.D.C. 


Made  to  meet  the  latest  requirements  of  the 
Hydro-Electric  Power  Commission  of  Ontario 


An  examination  of  DEVOE 
Switches  and  Steel  Boxes  will 
convince  you  they  are  the  best 
made. 


These  boxes  are  formed  from 
one  piece  of  steel,  the  corners 
of  the  bodies  are  folded  in  and 
securely  riveted. 


The  Devoe  Electric  Switch  Co.,  ^'Ktr^eTC  q' 

ROSE  &  O'HEARN,  Representative  Agents,  220  King  St.  W.,  TORONTO,  Ont. 


W., 
ue. 
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Now,  with 

North(^rff  E/qcMc 

DURADUCT 


(Reg.  Can.  Patent  Office) 


2/8"  fishes  No.  10  wire 


It's  really  "oversize."  And  when  we  say  "fishing"  we 
don't  mean  "work." 

The  "roller-bearing"  wireway  of  Duraduct  makes 
fishing  75%  easier  than  would  be  the  case  with  s 
plain  interior  wall. 

All  reliable  dealers  sell  Duraduct. 

Northern  Ekctr/c  Company 

UMITED 

MONTREAL  TORONTO  REGINA 

HALIFAX  LONDON  CALGARY 

OTTAWA  WINNIPEG  '  VANCOUVER 


THE  BLACK  DOTTED  LINE  IS  THE  MARK  OF 

— — — D  U  RA  D  U  CT— — — 
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rO  spare  more  men  for  the  firing  line,  yet  accomplish 
more  work — this  is  the  task  which  the  war  imposes 
on  Canada's  industrial  leaders  and  business  men. 

I' 

Are  you  giving  this  task  the  same  unselfish,  untiring 
devotion  which  our  fighting  men  are  showing  in  France? 

Are  you  turning  your  profits  to  National  Service  by 
investing  them  in  Canadian  War  Savings  Certificates? 


Full  particulars — and  the  Certificates — may  be 
had  at  any  Bank  or  Money  Order  Post  Office. 


The  National  Service  Board 

of  Canada 


The  National  Authority  on  Wiring  and  Construction" 


-The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  359,400  Sold 


23rd  Year 


By  H.  C.  Gushing  Jr. 

Fellow  American  Institute  «/  Electrical  Engineers;  formerly 
Electrical  Inspector  Jor  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff  Association  of  New  York. 


23rdl  Edition 


1917  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"It  settle*  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 
postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,      347  Adelaide  street  West,       Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  BiRDSALL,  M.B.,  A.I.B.B. 
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SATISFACTION 

— as  complete  to  the  dealer  handling  and  installing  the  goods,  as 
to  the  purchaser  finally  using  them  !  This  rare,  altog,ether  to  be 
desired  combination  is  realized  in 

McClary's  Electric  Range 


Satisfa^ion  to  the  Dealer: 

Ease  of  installation  and  dependability  of  the  goods  are  assured  by: 

Switches  and  cut-outs  on  a  patented,  separate,  removable  panel  unit. 

Slate  terminal  block. 

Porcelain  bead  insulation  on  the  wires. 

Standard  Edison  plug-type  fuse  blocks. 

Satisfa^ion  to  the  User : 

Durability  and  economy  in  operation  are  ensured  to  the  user  by: 
Switches  controlling  every  element  to  any  one  of  three  heats. 
High-grade  materials  and  durability  of  construction. 
Seamless,  sanitary,  washable  ovens,  welded  in  one  single  piece. 
Dependable  oven  thermometer  and  entire  washable  finish. 

The  McClary  Manufacturing  Co. 

LONDON      -  CANADA 

Branch  Offices  and  Warehouses: 
TORONTO,  MONTREAL,  WINNIPEG,  VANCOUVER,  ST.  JOHN,  N.B.,  HAMILTON  CALGARY 

SASKATOON,  EDMONTON. 
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GALE'S 

COMMUTATOR 
COMPOUND 

50  cents  per  stick 
$5.00  per  dozen 

IT   PREVENTS  SPARKING 

and  that  means  tliat  the  motor  or  dynamo  ran  run  at  full 
efficiency,  because  sparking  wastes  power.  No  sparks — no 
fire  hazard. 

IT   PREVENTS  CUTTING 

t  utting  an<l  scarring  of  tlie  commutator  are  eliminated  when 
you  use  dale's  Connnutator  Compoiuid. 

IT  KEEPS  THE  COMMUTATOR  IN  GOOD  CONDITION 

Use  Gale's  Commutator  Compound  and  you  will  achieve 
that  wonderful  dark  chocolate  and  high  gloss.  It  will  never 
gimi  the  brushes. 

K.  McLENNAN  &  CO. 

1751  W.  35th  St.,  CHICAGO,  ILL.,  U.S.A. 

Sold  by  Canada's  best  dealers. 


THE  BRITISH 
ALUMINIUM 
CO.  LIMITED 

PRODUCERS  OF 
ALUMINIUM 
IN  ALL  COMMER- 
CIAL  FORMS 

CANADIAN   HEAD  OFFICE: 

60  FRONT  ST.  WEST 
TORONTO,  CANADA 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiii 


Cutter 

MolderSockei^ 


3|-inch  Holder-Socket  for  attachment 
to  4-inch  Outlet  Box 


EASY  TO  WIRE 


Reduce  Your  Installation  Cost 

Cutter  f  Jolder-Sockets  save  75  per  cent,  of  wiring  time — .they  can  be  installed  by  one  man  in  two  min- 
utes, while  ordinary  fixtures  require  two  men  ten  minutes.  Not  only  can  Holder-Sockets  be  installed  quick- 
ly and  easily,  but  they  allow  reflectors  to  be  readily  removed  and  replaced  by  a  turn  of  a  thumb-screw. 
Cutter  Holder-Sockets  insulate  the  reflector  body  from  the  conduit;  hold  the  reflector  level  and  secure 
in  its  correct  position  with  respect  to  the  lamp  filament;  are  compact  and 
make  a  neat  appearance;  are  made  for  attachment  to  conduit  stem,  to 
outlet  ]>ox  and  to  drop  cord,  and  for  all  2j4  and  3j4-i"ch  standard-heel 
reflectors. 

SAMPLE  OFFER 

To  introduce  them  to  the  trade  a  sample  2>:4-inch  Cutter  Holder-Socket 
will  be  sent  upon  receipt  of  25  cents  in  coin  or  stamps.  State  whether 
I  [older -Socket  for  conduit,  outlet-box,  or  drop-cord  attachment  is 
desired. 


I        GEORGE  CUTTER  COMPANY 

-  Main  Office  and  Factory : 

I  423  Notre  Dame  St.,  South  Bend,  Ind.,  U.S.A. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiM^ 


3 j -inch  Holder-Socket  for 
attachment  to  ^-inch  conduit 

llllllllllll 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  'Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.    248  pages,  illustrated.     Price  $2.00. 

Alternating  Currents — Examples  for  Students  and  Engineers, 
by  Prof.  F.  E.  Austin.  Second  edition,  Vol.  I.  Published 
in  191(3.    223  pages,  illustrated.     Price  $2.40. 

Applied  Electricity  for  Practical  Men,  by  Arthur  J.  Rowland. 
Published  in  1916  by  McGraw-Hill  Book  Company.  375 
pages,  illustrated.     Price  $2.0U. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

Central  Station  Management,  by  H.  C.  Cushing,  Jr.,  and  New- 
ton Harrison.  Published  in  1916  by  D.  Van  Nostrand  Com- 
pany.    397  pages.     Price  $2.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric  Cooking,  Heating  and  Cleaning,  by  Maud  Lancaster. 

Published  in  1914  by_  D.   Van  Nostrand  Company.  330 

pages,  illustrated.     Price  $1.50. 
"Electrical  Machinery" — Principles,  Operation  and  Management, 

by  Terrell  Croft.    Just  published  by  the  McGraw-Hill  Book 

Co.     31S  pages,  illustrated.     Price  $2.00. 
"Electrical  Meters,"  by  Cyril  M.  Jansky,  B.S.,  B.A.  Second 

edition  just^published  by  McGraw-Hill  Book  Company.  416 

pages,  illustrated.    Price  $3.00. 
Electric  Railway,  by  A.   Morris  Buck,  M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.     416  pages,  illustrated.     Price  $3.00. 

Electrical  Instruments  in  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company, 
366  pages,  illustrated.     Price  $2.50. 

Electrical  Injuries,  by  C.  A.  Lauffer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

'Electrical  Measurements  in  Practice,"  by  F.  Malcolm  Farmer. 
First  edition.  Just  published  by  McGraw-Hill  Book  Com- 
pany.   359  pages,  illustrated.    Price  $4.00. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  A.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164  pages,  illustrated.    Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.     235  pages,  illustrated.     Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212  pages,   illustrated.     Price  $1.50. 

Engineers'  Manual,  by  Ralph  G.  Hudson.  Just  published  by 
John  Wiley  &  Sons.    315  pages,  illustrated.    Price  $2.00. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  "Battery  Engineering,"  by  Professor  F.  E.  Austin, 
E.E.    Just  published.    90  pages,  illustrated.    Price  $1.25. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 


Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00.  * 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  65c. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.  225  pages,  illus- 
•  rated.     Price  .$2.00. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company 
in  1914.     143  pages,  illustrated.     Price  $1.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.     404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  PubHshed  in  1916  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.    Price  $3.00. 

"Public  Utility  Rates."  A  discussion  of  the  Principles  and 
Practice  underlying  charges  for  Water,  Gas,  Electricity, 
Communication  and  Transportation  Services,  by  Harry 
Barker,  B.S.  First  edition,  just  published  by  the  McGraw- 
Hill  Book  Company.    387  pages.    Price  $4.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Radiodynamics— The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Book,  by  W.  H.  Marchant. 
Published  in  1912  by  Whittaker  &  Company.  Illustrated. 
Price  75  cents. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Railway  Maintenance  Engineering,  by  Wm.  H.  Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  6  folding  plates.     Price  $2.50. 

Standard  Wiring,  1917  Edition,  23rd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Cushing, 
Jr.     Leather  cover,  pocket  size.     Price  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
985  pages,  630  illustrations.    Price  $2.00. 

Telegraphy,  by  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use -of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Jr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.    Price  $4.00. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Tramway  Track  Construction  and  Maintenance,  by  R.  Bicker- 
stafife  Holt.  Published  in  1915  bv  The  Tramway  and  Rail- 
way World.     249  pages,  illustrated.     Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.    272  pages.     Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.    340  pages,  illustrated.     Price  $1.50. 
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No.  505 

Wall 
Insulators 

Roof 
Insulators 

Special 
Bushings 


No.  449 


No.  450 


Steel 
Brackets 


All  porcelains  made  from  selected  English  Clays. 
Manufactured  with  highest  degree  of  excellence. 
Tested  electrically  to  flashover. 
Packed  in  wooden  boxes  with  paper  cartons. 
Carried  in  stock  ready  for  immediate  shipment. 

Canadian  Porcelain  Company 

Limited 

Hamilton      -  Ontario 
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Eliminate  voltage  fluctuation  caused  by  the  starting  of 
small  motors — 

INSTALL 


1/10  to  1/4  H.P. 
Repulsion  Start  Induction 

SINGLE  PHASE  MOTORS 


\i  h.p.  motor  mounted  on  a  shoe 
repair  machine. 


which  start 
with  consider- 
ably less  than 
3  times  full 
load  current 
and  accelerate  to  full 
speed  under  full  load 
in  2  to  10  seconds 
This  makes  it  possi- 
ble to  connect  them 
to  lighting  circuits, 
using  fuses  which 
will  really  protect 
and  which  will  still 
be  of  sufficient  capa- 
city to  insure  suc- 
cessful starting. 


Other  Si^es  up  to  40  Horse  Power 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  248 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Kankin  &  Cherritl,  55  Hastings  St.  W.,  Vancouver,  B.C. 


SMITH  HYDRAULIC  TURBINES 


Accompanying 
cut  illustrates 
vertical  shaft 
scroll  case  unit 
furnished  to 
Northwestern 
Consolidated 
Mill,  Minne- 
apolis, Minn., 
developing  400 
H.P.,  450  Rev. 
under  45  ft. 
head. 


Built  in  sizes  and 
types  of  units  to 
meet  any  require- 
ments. Note  the 
design  and  general 
appearance  of  sta- 
bility in  accompany- 
ing illustra- 
tion. 


If  interested  in  Water  Power  Machinery  write 
Department  "N"  for  Bulletin 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  Van  Every,  Canadian  Representative,  405  Power  Bldg.,  Montreal 
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rERRANTI 


■svj/  s«/  s> 


METERS 

The  good  reputation  of  Ferranti 
Meters  is  World  Wide 

Every  Ferranti  Meter  is  assembled 
and  tested  at  Toronto  before  ship- 
ment. Every  part  is  the  product 
of  the  best  British  and  Canadian 
manufacture.  We  can  supply  meters 
for  all  purposes  and  for  any  load. 
Write  for  bulletins  and  information. 

Ferranti  Electrical  Company 

of  Canada,  Limited. 

90  Sherbourne  St.,  TORONTO.        704  Unity  Bldg.,  MONTREAL.      Farmer'.  Advocate  Bldg.,  WINNIPEG 


Single  Phase  Meter,  B.  T.,  Clock  Dial 


Ferranti<=^ 


October  1,  1917 


THE   ELECTRICAL  NEWS 


19 


X 


X 

X 


X 
X 
X 
X 

V 


J 


The  "Diana" 

House 
Lighting  Set, 
made  from 
our 

high  efficiency 
glassware, 
"  LUMO." 


The  "Diana" 

Set  comprises 
the  following  : 

Semi-indirect 
bowls 

12"  and  16," 
Hall  Lanterns 

8"  and  12," 
Portable  Shade 
8," 

Electric  Shade 
4>^" 


OVER  1200 

Designs,  Shapes  and  Colorings  in  Illuminating  Glassware  now  manufactured  at 
our  Factory  in  Toronto. 

Samples  of  every  piece  in  our  line  are  exhibited  at  our 

DOWN-TOWN  SHOW-ROOM  :-164  BAY  STREET,  TORONTO 

Jefferson  Giass  ©mpany  Ipted 

Factory  and  Head  Office:  TORONTO 

MONTREAL— Royal  Trust  Bldg.,  L.V.  Webber,  Manager.    WINNIPEG-592  Notre  Dame  Ave.,  A.  E.  E«ling,  Agent 

VANCOUVER— 606  Wehon  Block,  R.  G.  Moore,  Agent. 
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BRANTFORD,  01SrTARI0,C  ANAI>A 


Steel 

Plate  Work 


Waterous  Steel  Plate  Work  is  built  to  give  service,  fir^l, 
la^l  and  all  the  time.  The  wear  is  there — it's  put  in 
in  the  building.  We  use  the  be^  materials  only,  build 
right  up  to  specifications,  and  turn  out  this  work  in  a 
modern  shop  by  modern  methods. 

Are  you  finding  it  hard  to  get  this  sort  of  work? 


Put  your  next  job  up  to  us.     We'll  turn 

it  out  as  it  should  be — it  won't  co^  you 

more  than  the  other  kind,  and 
will  laft  twice  as  long. 


The  Waterous  Engine  Works  Co,,  Limited,  Brantford,  Canada 


The  Lamp  of  a  Thousand  Uses — 

Nearly  a  Half  Million  in  Use 

Wallace 
— iamp 

A FLOOD  of  clear  light,  wherever  you  want 
it,  whenever  you  want  it —  at  home,  at  the 
office  or  traveling.  That  says  in  a  nut  shell 
what  the  Wallace  Lamp  is. 

Seeing  the  Wallace  Lamp  itself  completes 
the  story.  It  sells  for  its  utility,  for  its  novelty 
and  because  it  always  gives  the  user  the  full 
value  of  his  hght  where  he  wants  it — no  light 
is  scattered  or  lost. 

If  you  are  a  user  of  the  Wallace  Lamp 
yourself,  your  enthusiasm  will  make  it  the 
easiest  article  in  your  store  to  sell. 

A.  C.  PENN,  Inc.,  New  York,  N.Y. 

MENZIES  &  CO.,  LTD. 

Canadian  Distributors 
439  King  Street  VVe«t       -       TORONTO,  CANADA 


MOVABLE 
SHADE 
REFLECTS 
LIGHT  ANY 
ANGLE 


JOINT  HERE 
FOR  ADJUSTING 
POSITION  OF 
LAMP. 


FOLDED  WHEN 
NOT  IN  USE 
FOR  TRAVELLING. 


Retails  for 

$4.25 

in  Brass, 
Nickel  or 
Bronze 


SPRING  CONCEALED  m  BASE  WILL  FASTEN 
TO  B/\CK  OF  CHAIR  OR  BED, 
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YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.    Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 
UNITY  BUILDING  -  -  MONTREAL 


No.  2579 


TALLMAN 
Electric  Fixtures 


and 


Portable  Lamps 

WE  KEEP  AHEAD,  OTHERS  FOLLOW 

Many  new  and  attractive  designs  have  been 
added  to  our  line  this  fall. 


TheyWe  different. 


99 
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Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 
Toronto — J.  H.  McKay,  25  McMaster  Street.  'i 
Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


October  1,  19]  7 


THE   ELECTRICAL  NEWS 


23 


Archbold  Brady 
Company 

Syracuse,  N.  Y. 

Special  Structures 

on  lines  of 

The  Niagara  Falls 
Power  Co. 

for  the  reconstruction  of  the  present  wooden  pole  lines  into  Buffalo 


Height  over  all  6i'  9" 
Height  at  low  arm  45' 
Width  34'. 
Span  375'. 


They  carry  18  conductors, 
330,000  c.  m.  copper,  500,000 
c.  m.  aluminum  and  7^"  high 
strength  steel  ground  wires. 


Present  voltage  22,000. 
Ultimately  they  will 
operate  at  44,000 
volts. 


I 
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A  NEW  LINE  OF  ^  ELECTRIC  RANGES 

"MADE    IN  CANADA" 


No.  304 

Twn         Hot  Plates.     Two  6"  Hot  Plates 
One  Oven  IS"  x  IS"  x  12i^" 


t  ^  «^  ^  ^  ^  f.i  f.  (s;  ,  -^ 


No.  406 

I'onr  S"  Hot  Plates.    Two  C,"  Hot  Plates 
Two  Ovens  1.'^  "  .x  IS"  x  12>4" 


llllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllll^ 


ELECTRIC 
RANGES 

The  results  of 
years  of  experi- 
ence in  making 
Electric  Heat- 
ing Apparatus. 
They  embody 
the  following 
features: 

Simple  and  sturdy 
construction 

Efficient  in  operation 

Moderate  in  price 

Made  in  many 
sizes  and  models, 
to  suit  every  re- 
quirement. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


No.  204 

Two  8"  Hot  Plates.    Two  6"  Hot  Plates 
One  Oven  18"  x  18"  x  12^" 


No.  203 

Two  8"  Hot  Plates.     One  fi"  Hot  Plate 
One  Oven  IS"  x  VZ'A"  x  12<A" 


Head 


OHice:  Toronto.    Sales  Offices:  Montreal,  Halifax,  Sydney,  Ottawa,  Cobalt,  South  Porcupine,  London,  Winnipeg,  Calgary,  Edmonton. 

Nelson  and  Vancouver. 


Manufacturers  of  Electrical  Apparatus  and  Supplies  for  Railway, 
Light  and  Power  Purposes 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 
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"Universal"  Percolator  show- 
ing electric  element 


"Universal"  Safety  Fuse 
Plug— Inserting  plug 
in  percolator 


"THE   C.G.E.  UNIVERSAL" 
"SAFETY  FUSE  PLUG" 
"INSURES" 


"  Universal 


Universal"  Milk  Warmer 


Every  thoughtful  lousiness  man  carries 
insurance  on  his  life,  home,  "business, 
automohile,  also  against  accident  and 
sickness  to  guard  him  from  losses 
from  one  source  or  another. 
The  Universal  Safety  Fuse  Plug,  found 
in  the  "base  of  each  C.G.E.  Universal 
Chafing  Dish  Electrically  Heated  Appliance  used  to 
heat  liquid,  ahsolutely  insures  the 
user  against  turned  out  heating  ele- 
ments should  the  vessel  "boil  dry 
while  current  is  on.    This  is  one  form 
of  ins/urance  the  safety  Euse  Plug 
gives  you. 

Other  Electrically  Heated  Devices  not 
having  this  Safety  Euse  are  destroyed 
"by  "boiling  dry,  and  this  necessitates 
the  customer  returning  it  to  you  and 
you  in  turn  to  the  manufacturer  for 
repair.    Results: — loss  of  time,  cost 
of  packing,  express  charges  and  dis- 
satisfied customers.    Avoid  such 
losses  "by  carrying  Insured  C.G.E. 
Universal  Appliances. 
Your  customer  may  easily  repair  a 
Universal  Device  in  a  few  minutes  as 
shown  in  the  illustration.    An  extra 
Euse  Plug  comes  with  each  Universal 
Appliance.    "That's  Insurance."  Why 
not  carry  insured  heating  appliances? 
They  cost  no  more.     Order  early. for 
the  Holiday  Season. 


"Universal"  Water 
Heater 


'Universal"  Water 
Kettle 


Universal"  Coffee  Urn 


'  Universal "  Coffee 
Percolator 


M  Head  Oifice:  Toronto.  Sales  Offices:  Montreal,  Halifax,  Sydney,  Ottawa,  Cobalt,  South  Porcupine,  London,  Winnipeg,  Calgary,  Edmonton, 
M  Nelson  and  Vancouver. 


Manufacturers  of  Electrical  Apparatus  and  Supplies  for  Railway, 

Light  and  Power  Purposes 
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Transformers 
Meters 

Panel  Boards  Switch  Boards  Enclosed  and  Plug  Fuses 
Safety  Service  Boxes  Motor  Starters 

Pole  Line  Material        Klein  Tools  Wires  and  Cables 

Electrical  Appliances  of  all  Kinds 

Let  us  quote  on  your  requirements.    Our  prices 
are  low  and  service  prompt. 


ROSE  &  O'HEARN 


220  King  St.  W. 


TORONTO 


Light  Diffusion  that  Benefits  the  Eye 
Without  Robbing  the  Light 
of  its  Power 


Gives  greatest  eye  comfort. 
Make  this  unit  the  basis  for 
your  stock  of  the  Best  Sell- 
ing, A-Iost  Satisfactory  Light- 
ing Units  in  the  market  to- 
day. With  it  you  can  build  to 
suit  yourcustomer — units  of 
greatest  radius  illumination, 
in  plain  or  decorati\'e  design. 


for  exterior,  interior  domes- 
tic or  commercial  use. 

The  interchangeability  and 
adaptability  of  these  units  al- 
lows you  to  have  in  stock  a 
complete  r'ange  for  every 
need,  without  a  large  invest- 
ment. 


Send  for  new  catalog.  Liberal  discounts  to  Jobbers,  Dealers, 
Central  Stations  and  Consumers. 

LUMINOUS  SPECIALTY  CO. 

INDIANAPOLIS,  IND. 


I 

t 
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Electrical  Machinery 
and  Equipment 

Motors,  Dynamos,  Motor  and  Steam 

Generator  Sets. 
Agents  for  Willard  Storage  Batteries. 
Overhauling  and  Repairing. 


We  offer  the  following  for  sale 


SECOND  HAND  60  CYCLE  MOTORS 

1—30  H.P.,    850  R.P.M.,  220  V.,  2  Phase  C.G.E. 

1—  20  H.P.,  850  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
3—10  H.P:,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

2—  5  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

2—  5  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

1—  2  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

\       2  H.P.,  1720  R.P.M.,  any  volt,  2  or  3  phase,  Crocker  Wheeler, 

to  be  wound. 

3 —  1  H.P.,  1720  R.P.M.,  any  volt,  2  or  3  phase,  Westinghouse 
CCL,  to  be  wound. 

2 —  10  H.P.,  1120  R.P.M.,  any  volt,  3  phase,  Westinghouse  CCL, 

with  Star  Delta  Switch. 
1_20  H.P.,    850  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 
2—10  LLP.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 
1—  5  H.P.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 


1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  CCL,  re- 
wound. 

1—  3  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  C,  rewound. 
1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse,  C 

25  CYCLE  MOTORS 

1—50  H.P.,  750  R.P.M.,  550  V.,  3  Phase,  Can.  Gen,  Elec,  Form  K, 
1—60  H.P.,  750  R.P.M.,  550  V.,  3  Phase,  Crock-er  Wheeler. 

1 —  314   K.W.   Motor  Generator,  Westg.,  110  V.,   D.C.,  220  V.,  3 

Phase,  25  Cycles. 

TRANSFORMERS 

2—  75  K.W.,  CGE,  H.G,,  60  cycles,  voltage  1040/2080-115/230. 
1—40  K.W.,  Packard  R60,  60  cycles,  voltage  2200-220, 

1 — 40  K.W.,  Westg.  C,  60  cycles,  voltage  2200/1100-220/110. 
1—21/2  K.W.,  Packard  RIO,  60  cycles,  voltage  1100/2200-110/220. 

Write  for  prices  on  these  or  new  machinery. 


Toronto  &  Hamilton  Electric  Co. 

Limited 

HAMILTON,         -  CANADA 
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The 
Design  of 


CROCKER-WHEELER 


Induction  Motors 


includes 


Heavy  Shafts 


Large  Journals 
Ideal  End  Ring  Construction 


High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 

with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER-WHEELER  CO 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


Head  Office  and  Works 
ST.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 
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Spray  Cooling  Equipment 


The  illustration  shows 
"SPRACO"  cooling-  pond  in 
the  plant  of  the  Canadian 
Government  Railways  at  Monc- 
ton,  N.B. 

For  the  cooling  of  water  for 
any  purpose,  the  Spray  method 
is  the  most  economical  to  install 
and  operate. 

Plants  operating  condensers, 
cold  storage,  refrigeration  and  ice 
making  plants  find  "SPRACO" 
cooling  ponds  the  most  efficient 
method  of  cooling  the  water 


OUR   ENGINEERS    ARE    AT   YOUR  SERVICE 


Spray  Engineering  Co.,  93  Federal  street,  BOSTON 

Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


The  Money-Saving  Possibilities 
of  Oxy-Acetylene  Process 

The  present  high  prices  of  metals  and  labor  problems  render  the  conserva- 
tion of  material  and  the  avoidance  of  "tie-ups,"  etc.,  absolutely  imperative.  Any- 
thing that  tends  to  greater  Economy,  and  increased  Efficiency  and  Production 
should  be  utilized  now  as  never  before.  There  is  no  greater  factor  in  bringing 
about  these  desirable  conditions  than  Oxy-Acetylene  Welding  and  Cutting. 

Here  is  an  Example  of 
Money-Saved : 


A  piece  cut  out  and  a  patch  welded  in  a 
Boiler,  making  it  as  fit  again  for  service  as 
ever.  A  repair  of  this  nature  is  done  in 
comparatively,  a  short  time  at  a  big  saving 
in  cost  compared  to  a  replacement,  and  are 
two  reasons  why  an  Oxy-Acetylene  Plant, 
after  it  has  been  installed,  is  hardly  ever  idle. 

You  have  numerous  applications  for  its  use. 

In  almost  every  Industry,  and  wherever  the  necessity  for  joining  metals  for 
whatever  purpose,  an  Oxy-Acetylene  Welding  Outfit  is  a  profitalile  investment. 
There  is  no  limit  to  its  uses  and  its  cost  is  insignificant.  For  reclaiming  broken 
machine  parts,  castings,  etc.,  it  saves  its  cost  many  times  over,  and  many 
articles  manufactured  by  welding  are  increased  in  value  and  the  cost  of  Pro- 
duction is  lessened.  We  shall  be  pleased  to  tell  you  of  its  benefits  to  you. 
Write  to-day  for  particulars,  without  obligation. 

L'AIR  LIQUIDE  SOCIETY 


■ 

MONTREAL 


Canadian  Factories 
TORONTO 
HALIFAX— Factory  under  construction 


WINNIPEG 
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This  Helps  Central  Stations  to 
Boost  the  Electric  Car  Business 


-  Electric  Car  Charging — especially  in 
^  private  garages — is  a  desirable  load 


for  your  lines- 


Many  owners  of  electrics,  and  many  people  who  would  like  to  own  one, 
do  not  know  how  easy  it  is  to  charge  their  own  cars. 

Lincoln  Electric  Chargers 


This  outfit  makes  charging  the 
electric  as  easy  as  driving  it. 

Simply  insert  the  charging  plug  in 
the  car  and  close  the  switch.  No 
watching  or  testing  is  necessary 
and  the  car  cannot  be  harmed  no 
matter  how  long  it  is  left  on  charge. 

In  case  of  failure  of  line  voltage 


the  charge  will  discontinue,  but 
will  be  immediately  resumed  on 
return  of  line  voltage. 

Point  out  to  electric  car  owners 
and  prospects  the  convenience 
and  pleasure  of  having  their  own 
cars  at  home  always  ready  for  in- 
stant use. 


Lincoln  apparatus  is  reliable. 
This  motor  has  operated  under 
water  for  over  three  years. 


Write  for  Bulletin  on  Charger. 
"Link  up  with  Lincoln" 

Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office-311-312  Kent  Bldg.,  TORONTO 
Branch  Office-MONTREAL 


October  1,  1917 


THE   ELECTRICAL  NEWS 


31 


MOLONEY 
TRANSFORMERS 

The  heavy  load  season  is  just  starting  in.  Make  sure  you 
have  a  full  requirement  of  Moloney  Transformers.  We  make 
Single  and  Three  Phase  for  lighting.  Power  and  High  Transmis- 
sion purposes  in  any  size,  frequency,  or  voltage  required. 

Moloney  Transformers  are  guaranteed.  Write  for  lists,  prices 
and  information. 

Moloney  Electric  Co.  of  Canada,  Limited 

Factory:  WINDSOR,  ONT.       General  Sales  Office:  TORONTO,  ONT. 

District  Offices —       Halifax  Montreal  Winnipeg 
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Made  in  Canada 


1 


Meters 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 


General  Sales  Office, 

Traders  Bank  Bldg. 

TORONTO 


N.  W.  Office  and  Warerooms, 
WINNIPEG 


St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 
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G.  M.  Gesty  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 

Vancouver  Winnipeg 


SUNDH    SOLENOID   MOTOR  STARTERS 

Compact  and  reliable  starter  for  Direct  Current.      No  sliding  contacts. 


The  advantages  of  this  type 
of  construction  are  not  only 
simpUcity  and  easy  replace- 
ment of  wearing  parts,  but  al- 
so the  elimination  of  sliding 
contacts  which  cause  trouble 
due  to  arcing  and  consequent 
sticking  of  the  moving  member. 

The  construction  of  •  the 
Sundh  Automatic  Starter  is 
compact  and- simple,  consisting 
of  a  solenoid,  a  plunger  with 
retarding  dash-pot,  and  two  or 
more  levers  hinged  to  the  lower 
pole-piece  of  the  solenoid. 

Send  for  illustrated  Catalogue  on 
Electrical  Controlling!  Devices 


The  upper  ends  of  the  levers 
carry  the  contacts.  The  levers 
are  controlled  by  their  lower 
ends  passing  through  a  frame 
which  is  attached  to  the  bot- 
tom of  the  plunger.  The  con- 
tacts are  of  copper  and  carbon, 
and  all  wearing  parts  are  acces- 
sible and  easily  replaced.  For 
heavy  duty  the  final  contact  is 
made  by  a  laminated  copper 
brush.  This  copper  brush, 
however,  does  not  cut  out  any 
resistance,  but  merely  short- 
circuits  the  carbon  contacts 
which  do  cut  but  the  resist- 


Sundh  Electric  Company        -        ^        New  York,  U.S.A. 

.  ^  \  , 
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NERLICH  &  CO. 

CATALOGUE 

Now  Ready 


Rich  Gilt  and  Matt  Gilt,  Iridescent  tint  shades 


Cast  Metal  Portable 


OUR  new  catalogue  illustrates 
over  thirty  stock  numbers  of 
Semi-Indirect  Fixtures  at  popu- 
lar prices.  Also  large  range  of 
Portables,  Domes,  Shower  Fix- 
tures, Hall  Lights,  Glassware,  etc. 

All  stock  numbers  ready 
for  immediate  shipment. 

NERLICH  &  CO. 

146-148  Front  Street  West 

TORONTO 


White  Glass  Bowl-brown  tint 
decoration 


October  1,  1917 


THE   ELECTRICAL  NEWS 


35 


3 


Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac- 
tically standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Traders  Bank  Building, 
Toronto,  Ont. 

Main  Office  and  Factory: 
Philadelphia,  Pa. 

New  York,  50  Church  St. 
Detroit,  Mich.,  Ford  Bldg. 
Indianapolis,  Ind.,  Telephone 
Hldg. 

Chicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
Life  Bldg. 
ECCLES  &  SMITH  CO. 
Los  Angeles     San  Francisco 
Portland,  Ore. 


Protect  Lamps  from 

THEFT  and  BREAKAGE 

N 


"Loxon"  Lamp  Guard  Locks  your  lamp 
into  the  socket  with  a  key,  thereby  pre- 
venting thefts.  It  also  affords  absolute  pro- 
tection from  breakage.  "Loxon"  performs 
this  double  duty  for  you  at  a  single  cost. 
You  will  have  no  trouble  selling  them  to 
buildings  of  every  description.  One  de- 
monstration and  the  sale  is  made.  We  also 
make  a  numjaer  of  quick  selling  specialties 
that  should  make  money  for  you.  Write 
for  catalog  and  prices. 


McGill  Manufacturing  Co. 

VALPARAISO,  INDIANA 


MICABOND 

The  Standard  Mica  Insulation 


V  Rings 

Cloth 

Paper 

Washers 

Tubes 

Heater 

Plates 
Flexible 

Plates 
Washers 

Mica 

Insulation 

for  Moulding 

and 
Commutator 
Segments 


INHERE  is  a  special  Mica 
■■■     bond  insulation 
pared   for  every 
condition. 


pre- 
electrical 


Micabond  insulations  possess 
unusual  wearing  qualities  and 
are  reasonable  in  price. 

Send  us  your  BjP's 
or  samples  and  let 
us  figure  your  motor 
requirements. 

Chicago  Mica  Co. 

VALPARAISO,  Ind. 

Address  Dept.  D. 


3 


Mi. 


3G 
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Good 
City 

Lighting 


"l^TE  are  specialists  in 
^  ^  municipal  lighting, 
with  the  experience  and 
knowledge  necessary  to  ad- 
vise intelligently  on  any 
such  project. 

Illustrated  are  two  lighting 
units  specially  designed  for 
lighting    important  thor- 


oughfares. 


Consult  us  on  your  light- 
ing problems. 

A.  H.  Winter  Joyner 

Limited 

TORONTO      -  MONTREAL 

"Consult  a  Specialist" 
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The  Winner 


"  Steel  City" 

Outlet 
Boxes  for 
Concrete 

Work 

liililiillilililillllliililllliiliiiliiiliiiiiilli 

Write  for 
Sample 
and 
Bulletin  27 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii: 


BY  2 


2  in.  deep  Concrete  Box  and  Cap. 

STEEL  CITY  ELECTRIC  CO. 

1207-1219  Columbus  Ave.,  PITTSBURGH.  Pa. 


^^KILLARK"  FUSES 

Are  Dependable  and  Accurate 

All  Sizes — All  Styles — Indicating  if  you  want  them. 


IMMEDIATE  DELIVERIES 
at  a  price  that  means 
TRUE  ECONOMY 


Manufactured  by 

KILLARK    ELECTRIC  MFG. 


COMPANY 


ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc. 

Electrical  Merchandise  120  Liberty  Street,  New  York 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 


The  Perfection  Electric 


Our  latest  triumph  in  Washing 
Machine  Construction.  Simple  in 
design,  and  easy  of  control— makes 
this  machine  pleasing  and  convenient 
for  the  women  folk  to  operate. 

Sold  at  a  popular  price— within  the 
reach  of  everybody. 


Send  for  full  details. 


J.  H.  Connor  &  Son,  Ltd. 

OTTAWA,  ONT. 

Making  Washing  Machines  since  1881. 
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Electrical  Fittings  &  Foundry  Limited 

MANUFACTURERS 
(Successors  to  The  Electrical  Fittings  Co.,  Limited) 

Conduit  Pipe  Fittings 

for  Electrical  Installations 

Drawn  Cold  Steel  Conduit  Boxes,  with  Knockouts 
for  Switch,  Outlet  or  Junction 

Conduit  Bushings,  Lock  Nuts,  Pipe  Straps, 
Grounding  Clamps  and  all  Accessories 

All  Approved  by    the  National  Board  of  Fire  Underwriters. 

We  solicit  Jobbing  Orders  for 
High-Grade  Gray  Iron  Castings 

Gored  or  Solid 

Steel  Stamping  Work  of  all  kinds 

Cast  Iron  Meter  Boxes,  Street 
Lighting  Brackets  and  Lanterns 

Cast  Iron  Fixture  Parts 

Plated  and  Finished 

Electro  Galvanizing 


ADDRESS  ALL  COMMUNICATIONS  TO  SALES  OFFICE 

Electrical  Fittings  &  Foundry  Limited 

WORKS:  SALES  OFFICE: 

Preston,  Can.  331  King  St.  West,  Toronto,  Can. 

Complete  Stocks  carried  at  Montreal  by  our  Sales  Agents 
MUNDERLOH  &  CO.,  51  Victoria  Square 


Let  the3  Factory  Man|Help  Make  YourH Motor  Sales 


When  the  factory  superintendent  or  shop 
foreman  calls  on  the  man  who  signs  the  order  and 
boosts  your  motors,  it's  easy  to  make  the  sale. 

Such  co-operation  as  this  is  not  unusual  Tor 
the  dealer  who  sells  Robbins  &  Myers  Motors. 
The  factory  man  who  has  had  experience  with 
these  motors  is  the  natural  allv  of  the  dealer  who 
sells  them.  Their  dependability  helps  him  keep 
the  factory  going  at  top  speed  and  maintains  his 
record  as  a  producer. 

When  making-  equipment  changes  or  additions 
his  recommendation  naturall"  calls  for  R  &  M 
reliability  in  the  new  motors.  Such  inside  co- 
operation as  this  creates  profitable  repeat  orders 


for  the  dealer  who  sells. R  &  M  Motors. 

And  in  getting  the  first  order  from  a  :.ew 
customer  the  R  &  M  Motor  ofifers  the  dealer  a 
real  advantage.  For  many  years  this  motor  has- 
been  advertised  extensively  in  the  leading  maga- 
zines. Its  reliability  has  been  made  known  to 
everyone,  the  man  who  has  never  bought  a  motor 
as  well  as  the  experienced  motor  buyer.  It  is  the 
one  motor  which  has  been  advertised  consistently 
to  tlie  general  public — the  one  mo'tor  everyone 
knows. 

The  R  &  M  Line  includes  A.  C.  and  D.  C. 
motors  for  all  services,  in  sizes  ranging-  from  1/40 
to  30  horse-power. 


Bulletins  and  prices  on  request 


The  Robbins  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia     Boston     Cincinnati     Cleveland     Chicago     Buffalo     St.  Louis     San  Francisco 

CANADIAN  DISTRIBUTORS 

The   Century   Electric    Co.  Costello  &  Crowe  Dawson  &  Co.,  Ltd.  Eastern  Electric  Co.  John  Starr  &  Sons  Co  Ltd 

Montreal  Ottawa  Montreal  St.  John  Halifax 

La  Cie  Codere  &  Fils,  Inc.  Mechanics  Supply  Co.,  Ltd.  Great  West  Electric  Co..  Rogers  Electric  Co  Ltd 

Sherbrooke  Quebec  Winnipeg.  Toronto 

Uobbins  St  M^ers  Motors 
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Filling  the  Valleys  with  Domestic  Appliances 

A  general  and  unbiased  survey  of  the  field  of  electrical 
supply  seems  to  indicate  beyond  the  shadow  of  a  doubt 
that  "the  electric  way"  of  doing  things  has  taken  a  firm 
grip  on  the  public  mind-  The  most  discouraging  part  of  the 
fight  has  been  fought,  that  is,  the  absolute  indifference  of 
the  public  has  at  least  been  turned  to  a  passive  interest, 
and  from  now  on  the  customer  is  ready  to  be  "shown." 

It  has  been  an  unfortunate  fact  that  the  sale  of  electrical 
appliances,  with  the  exception  of  those  consuming  only  a 
small  amount  of  current,  has  been  handicapped,  in  that  their 
use  has  been  dependent  upon  other  conditions — sufficiently 
heavy  wiring  for  the  most  part — to  remedy  which  has  en- 
tailed very  considerable  expense  on  the  part  of  both  the 
consumer  and  the  supplier  of  the  electric  current.  This 
has  made  it  more  difficult  for  the  dealer  in  electrical  sup- 
plies. Not  only  has  it  been  necessary  to  educate  the  con- 
sumer to  the  purchasing  point,  hut  also  the  dealer  has  had 
!<>  convince  the  central  station  that  this  business  would  be 
lirofitable  enough  to  justify  the  necessary  outlay  for  heavier 
copper,  transformers,  etc.  In  many  cases  even  the  generat- 
ing capacity  has  reached  its  limit,  and  indeed  this  is  a  con- 
lition  in  which  many  municipalities  and  companies  find  them- 
clves  to-day,  particularly  in  localities  where  war  business 
has  been  undertaken. 

The  sale  of  electric  ranges  in  particular  has  been  under 
just  such  a  handicap.     It  is  true  that  many  an  otherwise 


certain  purchaser  has  been  held  back  by  the  cost  of  installa- 
tion within  his  own  house,  but  it  is  equally  true  that  the 
average  central  station  looks  upon  this  load  as  of  some- 
what doubtful  value,  and  so  is  lacking  in  enthusiasm.  Aside 
from  the  heavy  tax  on  the  existing  lines,  the  cooking  load 
is  suspected  of  coming  right  on  the  peak,  and  in  any  case 
it  is  certain  to  influence  it.  In  these  days,  theretore,  when 
load  factors  are  approaching  the  100  per  cent,  mark,  due 
to  munition  factories  running  night  and  day,  seven  days  a 
week,  electric  steel  furnaces,  etc.,  a  short  time  load  is  un- 
interesting. What  the  central  station  needs  most  is  a  type 
of  load  that  will  fill  the  valleys  of  the  load  curve.  So  far 
as  the  average  household  is  concerned  there  are  only  two 
big  things  that  give  any  promise  of  fulfilling  the  conditions. 
These  are — water  heating  and  regular  house  heating. 

At  first  sight  these  two  items  seem  to  be  on  a  par,  but 
in  fact  the  first  is  much  more  promising.  The  biggest  and 
first  objection  to  general  house  heating  is  that  it  requires 
very  special  wiring  both  inside  and  out.  The  second  ob- 
jection is  that  it  is  purely  a  seasonal  load  and  leaves  the 
central  station  entirely  in  the  "lurch"  during  the  summer 
months-  Water  heating,  on  the  other  hand,  can  be  so  ar- 
ranged that  it  offers  neither  of  the  above  objections.  Take  the 
ideal  case  where  an  electric  range  has  already  been  installed 
in  a  home.  Then  on  the  supposition  that  the  switching  is 
so  arranged  that  both  the  range  and  the  water  heater  can- 
not be  operating  at  the  same  time  we  have  the  following  ideal 
arrangements : — 

1.  No  extra  wiring  is  necessary,  inside  or  out. 

2.  It  is  a  long-hour  load. 

3.  It  is  an  all-the-year-round  load. 

Just  to  what  extent  the  last  two  conditions  can  be  ap- 
proximated to  100  per  cent,  perfection  will  depend  quite 
considerably  on  the  method  adopted  for  charging.  Such  a 
long-hour.  of¥-peak  load  plainly  deserves  a-  better  rate  than 
cooking,  for  instance.  This  either  entails  a  separate  meter 
or  a  flat  rate — the  latter,  of  course,  insuring  the  better  load 
factor.  With  respect  to  item  3,  it  may  at  first  appear  that 
water-heating  would  be  merely  a  summer  load,  this  function 
being  commonly  performed  by  the  coal  furnace  in  the  winter. 
The  experience  of  most  ho.useholders  appears  to  be,  how- 
ever, that  a  little  extra  heat  in  the  water  tank  in  winter  is 
never  out  of  place.  A  possible  alternative  is  to  allow  the 
use  of  this  same  amount  of  current  for  house  heating  when 
not  required  for  water  heating.  The  purpose  for  which  cur- 
rent is  used  is  immaterial  to  the  central  station  and  this  sug- 
gestion would  entail  a  minimum  of  extra  wiring  for  the  con- 
sumer. 

Everything  considered,  however,  the  prospects  are  very 
bright  for  "electrics"  in  the  future-  When  the  war  is-  over 
this  type  of  load  will  be,  by  comparison,  more  attractive 
to  the  central  station,  there  is  good  evidence  of  activities 
in  hydro-electric  developments  and,  finally,  the  supply  of 
anthracite  coal  from  the  United  States  seems  to  be  attended 
with  considerable  uncertainty.  The  near  future  will  probably 
show  a  development  in  the  electrical  supply  business  that 
will  entirely  overshadow  anything  we  have  experienced  up 
to  the  present  time. 


Good  Lighting  Getting  Better 

In  the  realm  of  "good  lighting"  there  have  been  no 
startling  developments  in  recent  months.  Various  refinements 
have  been  introduced  in  the  manufacture  of  lamps,  reflectors 
and  fittings,  but  the  only  item  that  can  strictly  be  called 
new  is  the  "daylight"  lamp,  recently  placed  on  the  market. 
This  lamp,  however,  is  of  somewhat  limited  application  and 
so  its  influence  on  general  illumination  problems  will  not 
be  so  greatly  felt. 

If  any  other  feature  is  of  special  mention  it  is  the  better 
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realization  of  the  direct  value  of  light  in  factorj-  work.  This 
has'  been  brought  about  largely  by  the  heavy  demand  for 
munitions  which  has  necessitated  production  under  pressure 
of  every  kind.  The  value  of  proper  illumination  has  thus 
been  brought  forward  more  prominently  and  evidence  is 
shown  on  every  hand  that  the  science  of  good  lighting  has 
scored  a  decided  succes  in  demonstrating  its  ability  not 
only  to  increase  the  quantity,  but  also  to  improve  the  quality, 
of  the  product.  When  the  war  is  over  and  our  industries 
return  to  their  normal  basis  of  operation  it  is  reasonable  that 
factory  managers  vyill  continue  to  profit  by  the  experience 
thus  gained  under  pressure  and  that  we  shall  have  fewer  of 
those  badly  lighted  work  places  so  prolific  in  rejected  work 
and   expensive  and  painful  accidents. 

Street  lighting  has  been  more  or  less  at  a  standstill. 
Gradually  the  tungsten  is  being  replaced  by  the  gas-filled 
lamp,,  generally  of  about  the  same  consumption,  and  some 
very  fine  examples  of  good  illumination  have  resulted  at 
no  greater  expense  than  the  extra  cost  of  the  lamps  them- 
selves. Concrete  standards  are  possibly  now  more  popular 
than  metal,  due,  it  may  be,  to  the  greatly  increased  cost  of 
the  latter.  These,  crowned  with  a  single  high  power  light 
source,  are  both  efficient  and  handsome  in  appearance. 

Finally,  there  is  the  increasing  use  of  flood  lighting. 
Great  improvements  in  reflectors,  together  with  the  latest 
examples  of  concentrated  filament  high  power  lamps,  have 
made  this  possible  and  the  necessity  for  protection  of  muni- 
tion factories,  bridges,  etc.,  has  supplied  the  demand.  In 
the  United  States,  more  than  in  Canada,  flood  lighting  of 
buildings,  statues,  etc-,  has  been  developed  greatly  during 
the  past  year.  In  the  near  future  one  of  its  most  logical 
applications  will  be  the  use  of  flood  lighting  to  facilitate 
construction  work. 


The  Electric  Club  of  Toronto 

The  first  regular  luncheon  of  the  Electric  Club  was  held 
in  the  Prince  George  at  Friday  noon,  September  31,  Mr. 
Rogers  In  the  chair.    There  was  no  regular  speaker  for  this 
occasion,  the  business  of  the  meeting  consisting  chiefly  in 
the  election  of  officers  for  the  year-    The  secretary  spoke 
of  a  number  of  activities  of  the  organization,  particularly  re- 
garding the  potato  farm,  which  he  reported  would  yield  very 
satisfactory  results  considering  the  difficulties  with  which  the 
Club  had  had  to  contend.    Particularly  we  must  consider  that 
the  efforts  had  been  successful,  in  that  the  Club  had  been  a 
unit  in  the  general  movement  for  that  greater  production 
which  has  resulted  in  producing  a  much  more  plentiful  crop 
of  vegetables  this  year  than  last,  as  is  already  seen  in  the 
greatly  reduced  price  of  many  of  these  household  necessities. 
.\niong  suggestions  offered  by  the  secretary  was  one  to  the 
effect  that  the  present  system  of  wide  open  election  of  the 
chairman  for  each  month  should  be  replaced  by  one  in  which 
three  candidates  were  nominated,  the  vote  to  Ije  confined  to 
these  nominees.    The  matter  was  discussed  briefly  and  re- 
ferred to  the  new  governing  committee' for  a  report,  as  was 
alsii   the  question   of   fees.     Other  matters   discussed  were 
tlu-  pul)lication  of  a  year  l)ook  somewhat  similar  to  that  of 
the  Canadian  Club.    The  cx|)ense  involved  in  such  a  venture, 
however,  was  considered  too  great  to  be  entertained  l)y  the 
Club  at  the  present  time.    The  governing-  committee  was 
elected  as  follows: — K.  J.  Dunstan,  general  manager  Bel! 
Telephone  Co.;  H.  H.  Couzens,  general  manager,  Toronto 
Hydro-electric  System;,  (J.  I).  Perry,  general  manager,  Great 
Xorlh western  'i'ele.grai)li  Co.;  W.  I\.  Oslrnm,  sales  manager. 
Northern  I'.leclric  Co.;  P).  ().  Sailer,  rhicf  piirebasing  agi-nl, 
I  lydi'D-clectric    I'ower  ( '( Jtn missii m   cf  ()iitario;   W.    1\.   M  c- 
l<a(.\  ma.-.lcr  iiirilianic.  'i'drniitn  Uailwa}'  (  n.;   |'",.  I.  Iciikinn, 
assi>taiil    Id  tiie  pre.'5i(lent,   Canadian   (Iriieral    Eleclric  Co.; 


Geo.  D.  Leacock,  sales  manager.  Moloney  Co.  of  Canada;  W. 
R.  Carr.  Mr.  Frank  T.  Groome  was  unanimously  re-elected 
secretary  of  the  Club  and  the  new  office  of  assistant  secretary 
and  treasurer  was  very  kindly  accepted  by  Mr.  C.  C.  Bothwell, 
of  the  Canadian  Laco-Phillips  Co. 

The  meeting  of  the  Club  held  on  September  28  was  ad- 
dressed by  Rev.  Father  L.  Minnehan,  who  spoke  on  "The- . 
Irishman  Outside  of  Ireland."    The  chairman  for  the  month  - 
of  October  is  Mr.  A.  L-  Mudge. 


Conservation  Commission  Eighth  Annual 
Report 

The  Commission  of  Conservation  of  Canada  have  just 
issued  their  Eighth  Annual  Report,  being  a  report  of  the 
eighth  annual  meeting  held  at  Ottawa,  January  16  and  17,  1917. 
The  contents  of  the  report  may  be  judged  from  the  following 
chapter  headings:  Acting  Chairman's  address,  Hon.  Senator 
W.  C.  Edwards;  Review  of  the  Work  of  the  Commission, 
Sir  Clifford  Sifton,  K.C.M-G. ;  The  Use  of  Commercial  Fer- 
tilizer, H.  J.  Wheeler,  Ph.D.,  D.Sc;  Fertilizers  and  their  Use 
in  Canada,  Frank  T.  Shutt,  M.A.,  D.Sc  ;  Memorandum  on 
Soil  Tests,  Dr.  F.  B-  Linfield;  Co-operative  Forest  Protec- 
tion, Henry  Sorgius;  Cla'ssification  of  Crown  Lands  in  New 
Brunswick,  P.  Z.  Caverhill;  Report  of  Planning  and  Develop- 
ment Branch.  Thomas  Adams;  The  Conservation  of  a  Neg- 
lected Source  of  Food  Supply,  J.  B.  Fielding;  Fur  Resources 
of  Northern  Canada,  C.  Gordon  Hewitt,  D.Sc;  Production 
and  Preservation  of  Food  Supplies,  P.  H.  Bryce,  M.A.,  M.D.; 
The  Prevalence  of  Venereal  Diseases  in  Canada,  C-  K. 
Clarke,  M.D.,  LL.D.,  J.  J.  Mackenzie,  B.A.,  M.B.,  H.  K. 
Detweiler,  M.B.,  C.  H-  HIair,  M.D.,  CM.,  B.  P.  Watson,  M.D., 
F.R.C.S.,  Edin.;  Wm.  Goldie,  M.B.;  Our  Water-powers  and 
Industrial  Development,  Leo.  G.  Denis;  Report  of  the  Com- 
mittee on  Forests,  Clyde  Leavitt;  Report  of  Committee  on 
Lands,  F.  C.  Nunnick;  The  Water-power  Situation  in  Can- 
ada, Arthur  V-  White;  Report  of  Committee  on  Waters  and 
Water-powers,  Leo.  G.  Denis;  Report  of  Committee  on  Fish- 
eries, Game  and  Fur-bearing  Animals,  Oliver  Master;  Prob- 
lems Relating  to  the  Mineral  Industry  of  Canada,  W.  J.  Dick; 
Report  of  Committee  on  Press  and  Co-operating  Organiza- 
tions, John  Dixon;  Reports  of  Committees — Resolutions; 
Appendices:  Migratory  Bird  Treaty;  Draft  Act  respecting 
Trade  in  Certain  Medicines  and  Appliances;  Breeding  of 
Mink  in  Captivity;  Distillation  of  Coal;  Long  Sault  Develop- 
ment Co. — Opinion  of  the  Supreme  Court  of  the  United 
States;  Report  of  Meeting  of  Ottawa  Civic  improvement 
League.  The  report  is  well  illustrated  with  photographs  and 
maps. 


Popular  Lecture  on  Home  Lighting 

The  second  of  the  series  of  illustrated  popular  leclures 
prepared  by  the  Illuminating  Engineering  Society  is  now 
ready  for  distribution.  This  lecture  answers  the  question 
"How  shall  I  light  my  home."  Some  forty-five  lantern  slides 
accompany  the  lecture,  which  covers  in  detail  and  in  an 
authoritative  manner  the  specific  requirements  for  home  light- 
ing installations,  combining  the  scientific,  artistic  and  psycho- 
logical principles,  but  stating  these  requirements  in  a  non- 
technical paper  of  interest  to  popular  audiences.  The  paper 
covers  some  twenty  pages  of  reading  matter  and  paragraphs 
descriptive  of  the  various  lantern  slides. 

The  applications  of  the  fundamentals  of  liome  illumiii- 
alion  are  taken  u]).  First,  with  respect  to  the  color,  (|iiality. 
iulensily  .-ind  direction  of  the  light  from  the  illuminant;  the 
(•(iri'ect  applications  of  daylight  illumination  are  also  cuii- 
.^iclcreil.  .Second,  the  necessary  equi])ments  for  porches,  hall 
ways,  reception  halls,  libraries,  (lining  rooms,  bedrooms,  par- 
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lors,  closets,  bathrooms,  kitchens,  basements,  laundries,  etc., 
are  described  and  illustrated.  Considerable  space  is  given  to 
the  functions  peculiar  to  each  part  of  the  home  and  details 
of  the  corresponding  illumination  requirements  are  described. 
Third,  the  fixtures  and  glassware  suitable  for  home  use  are 
covered  in  paragraphs  dealing  with  diffusion,  reflection,  ab- 
sorption, and  decorative  characteristics  of  available  types. 
Descriptive  lantern  slides  illustrate  these  characteristics.  This 
lecture,  and  the  popular  lecture  on  store  lighting,  niaintains 
a  neutral  position  as  regards  artificial  lighting  b}'  electricity 
or  gas. 

The  lecture,  with  accompanying  lantern  slides,  may  be 
secured  for  presentation  upon  application  to  the  Society,  39 
West  39th  Street,  New  York-  Reservations  should  be  made 
considerably  in  advance  of  the  dates  of  presentation  as  only 
a  few  sets  of  the  lecture  are  available  at  this  time.  A  small 
service  charge  covering  the  cost  of  upkeep  and  delivery  is 
made  for  this  lecture,  and  for  a  similarly  prepared  lecture 
on  "Store  Lighting." 


Canadian  Water  Powers  Described  Before 
A  I.E.E.,  Toronto  Branch 

The  first  regular  meeting  of  the  Toronto  section  of  the 
iVmerican  Institute"  of  Electrical  Engineers  was  held  on  b'ri- 
<lay  evening,  Sept.  21,  in  the  Engineers'  Club.  The  entertain- 
ment was  of  a  quite  novel  character,  being  a  representation 
by  motion  pictures  of  various  water-power  developments  and 
electrical  distribution  systems  in  the  Province  of  Ontario, 
principally  those  controlled  by  the  Hydro-Electric  Power 
Commission  of  Ontario.  The  pictures  also  showed  industrial 
scenes  in  many  of  the  more  prominent  Ontario  cities,  includ- 
ing London,  Windsor,  Gait,  Hamilton,  Toronto,  Collingwood, 
Owen  Sound,  and  others.  In  introducing  the  picture  display, 
Mr.  W.  G.  Gordon,  the  chairman  of  the  section,  spoke  on  the 
importance  of  water-power  development  briefly,  as  follows: 

Water-Powers  of  Canada 

One  of  the  most  important  results  of  the  great  war  in 
Europe  has  been  to  accentuate  the  need  for  economy  in  every 
walk  in  life.  This  is  just  as  true  in  engineerng  as  in  any 
other  field,  and  every  natural  resource  must  be  conserved  to 
make  up  for  the  wastage  of  war.  This  is  particularly  the  case 
with  the  world's  fuel  supply.  Coal  and  oil  resources  are 
gradually  tending  towards  exhaustion,  and  it  has  Ijecome  a 
duty  on  the  part  of  the  engineer  to  substitute  other  sources 
of  power.  Water-power,  as  present  in  the  great  rivers  and 
reservoirs  of  our  Dominion,  is  inexhaustible;  and,  while  its 
development  frequently  demands  a  large  outlay  per  kilowatt 
produced,  such  outlay  has  the  great  advantage  of  helping  to 
conserve  the  coal  and  oil  supply  for  the  use  of  the  allied 
navies  and  for  those  industries  in  whicii  the  use  of  such  fuel 
is  vital. 

One  ton  of  good  coal  (ia,000  heat  units  per  pound)  is 
equivalent  to  7,000  kw.  hours.  In  a  modern  power  station, 
however,  utilizing  about  16  per  cent,  of  these  heat  units,  a 
ton  of  coal  yields  only  3,100  kw.  hours,  so  that  one  kw.  year 
is  the  equivalent  of  eight  tons  of  coal.  It  is,  therefore,  false 
economy  to  hold  over  the  development  of  water-powers  till 
after  the  war,  as  any  work  which  will  help  to  conserve  our 
fuel  supply  is  not  only  desirable  but  necessary.  One  of  the 
greatest  handicaps  which  Germany  has  to  face  at  the  present 
time  is  her  lack  o''  good  water-powers,  her  engineers  being- 
forced  to  use  fuel-generated  power  for  their  electro-chemical 
industries. 

Among  the  war  industries  in  which  hydro-electric  power 
is  an  essential  factor  are  the  production  of  niitrogen  coiu- 
pnunds  and  cyananiide,  aluminum  and  ma.unesium,  calcium 
carbide,  steel,  and  copper.  All  of  t-liese  are  now  lieing  pro- 
duced in  Canada,  and  such  processes  as  these  are  particularly 
advantageous  for  a  hydro-electric  system  on  account  of  the 


high  load  factor,  as  the  basis  of  cheap  power  is  to  secure  the 
highest  possible  ratio  of  average  to  maximum  load. 

The  well-being  of  future  generations  is  linked  up  with  the 
problem  of  nitrate  production,  and  fertilizer  must  be  produced 
to  increase  the  productivity  of  every  acre  of  land  under  culti- 
vation. A  kw.  year  of  electric  energy  will  produce  nearly  one 
ton  of  fertilizer,  and  something  like  4,000,000  tons  per  annum 
is  the  present  consumption  of  this  material. 

Probably  no  country  in  the  world  is  more  fortunate  in 
the  extent  and  location  of  its  white  coal  than  is  Canada-  Prac- 
tically every  commercial  centre  from  coast  to  coast,  except 
only  a  few  in  the  middle  prairie  provinces,  have  al)undance  of 
water-power  availaljle,  not  only  for  present  neisds,  but  for  all 
anticipated  requirements.  Indeed,  the  fortunate  location  of 
Canada's  water-powers  is  the  outstanding  feature  of  her 
water-power  resources.  The  Conservation  Commission's  esti- 
mate of  Canada's  water-power,  near  population  centres,  is 
17,746,000  horse-power,  of  which  only  1,712,000,  or  al)out  H) 
per  cent.,  is  developed.  The  17,746,000  horse-power  is  inclus- 
ive in  the  case  of  Niagara  Falls,  Fort  Frances,  and  the  St. 
Mary's  River  at  Sault  Ste.  Marie  of  only  the  development  per- 
mitted by  international  treaties,  and,  further,  does  not  con- 
template the  full  possibilities  of  storage  for  the  improvement 
of  present  capacities.  The  amount  developed  of  1,712,000 
horse-power  is  inclusive  of  all  water-powers,  whether  used  for 
the  production  of  electricity,  pulp  grinding,  milling-,  and  other 
uses. 

Ontario  leads  in  this  total,  with  789,466  horse-power,  Que- 
Ijec  being-  second,  with  530,000  horse  power.  The  power  pro- 
duced on  the  Canadian  side  of  Niagara  Falls  totals  about 
06.5,000  horse-power. 

Were  we  able  to  work  at  100  per  cent,  load  factor,  the 
total  energy  in  water-power  already  develoi)ed  in  Canada 
would  represent  an  equivalent  of  over  100,000,000  tons  of  coal 
per  year. 


Winnipeg  Electric  Week  Paves  the  Way  for 
More  Sales  of  Electric  Appliances 

The  Electric  Show  at  the  Alhambra,  Winnipeg,  during 
the  week  September  3  to  8,  is  reported  a  splendid  success. 
Practically  every  large  ■  electrical  concern  doing  business  in 
the  West  had  apparatus  on  display,  these  including:  The 
Winnipeg  Murticipal  Department  and  the  Winnipeg  Electric 
Railway  Co.;  the  Northern  Electric  Co.;  Canadian  Westing- 
house;  Canadian  General  Electric;  McDonald  &  Willson; 
Great  West  Electric;  National  Electric  Heating  Co.;  Canada 
Wire  &  Cable  Co.;  Canada  Dry  Cells  Co.,  and  others.  The 
value  of  such  a  display  to  these  various  companies  is  ap- 
preciated when  we  consider  the  exceedingly  low  rates  that 
obtain  in  the  city  of  Winnipeg,  for  electric  cooking  and  heat- 
ing, given  by  the  city  light  and  power  department.  This  is 
now  a  straight  one-cent  per  kw  h.  rate  with  a  10  per  cent, 
discount,  subject  to  a  net  monthly  minimum  of  50  cents 
per  meter.  That  the  citizens  of  Winnipeg  appreciate  this 
rate  is  shown  by  the  statement  made  at  the  exhibition  by 
an  official  of  the  city  department  that  there  are  already  1300 
electric  i-anges  l)eing  used  in  that  city  and  that  the  campaign  is 
just  1)eginning-.  The  illustration  shown  is  a  general  view 
of  one  corner  of  the  exhibition  and  shows  a  number  of  booths. 
The  committee  in  charge  of  the  Winnipeg  Exhibition  are  to 
be  congratulated  on  its  success.  The  names  that  have  been 
most  prominently  connected  with  the  work  are  as  follows: — 

Chairman  General  Committee,  J.  H.  Leamy. 

A'icc-Cliairman  General  Committee,  E.  H.  Smith. 

General  Secretary  and  Treasurer,  C.  T.  Kummen. 

Promotion  and  Sale  of  Space  Committee — .A..  E.  Esling 
(chairman).  H.  W-  Billing,  L.  R.  Baker,  R.  A.  Sara. 

Interior  Arrangement  and  Decorations — C.  C.  Chisholm 
(chairman),  L.  B.  Uickson,  F.  E.  Filer. 
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Services  and  Exterior  Lighting — E.  V.  Caton  (ciTairman), 
G.  J.  Brown. 

Special  Features  and  Entertainments — W.  A.  Duff  (chair- 
man), F.  A.  Caml)ridge,  G.  L.  Guy,  Chas.  F.  Gray,  L.  R.  Baker, 
A.  E.  Esling. 

Finance — R.  A.  Sara  (chairman),  H.  W.  Billing. 

Publicity — H.  W.  Billing  (chairman),  J.  M.  Leamy,  V.  E. 
Josselyn- 

Mailing  List — J.  G.  Smith. 

A  special  feature  of  the  show  was  a  refreshment  room 
in  the  gallery  conducted  by  the  I^adies'  Auxiliary  of  the  333rd 
Battalion.  The  ])roceeds  will  be  used  to  purchase  Christ- 
mas presents  for  the  l)oys  in  the  trenches. 


Was  This  Your  Store? 

Editor  Electrical  News: 

Afi  a  reader  of  the  IClectrical  News,  though  not  in  the 
electrical  business,  my  experience  in  a  recent  shopping  expedi- 
tion may  be  of  interest.  Wishing  to  use  my  pocket  flashlight, 
and  finding  the  battery  extinct,  I  took  it  down-town  to  get 
a  new  one.  In  the  first  store  T  entered,  which  claimed  to 
carry  a  complete  line  of  flashlight  accessories,-  a  young  wo- 
man informed  me  that  the  battery  was  not  standard  size 
and  they  couldn't  fit  it. 

In  the  second  store  a  male  clerk  endeavored  to  attend 
to  my  wants.  Me  had  a  battery  all  right,  and,  on  question, 
assured  me  that  the  battery  was  standard  size.  (This  I 
already  knew,  having  purchased  many  1;atteries  for  it  pre- 


viously). However,  when  the  clerk  attempted  to  take  out 
the  old  battery  he  found  it  had  become  swollen  and  stuck 
a  little.  Being  more  interested  in  looking  out  of  the  win- 
dow, he  tossed  it  back  across  the  counter,  saying  that  it 
would  be  impossible  to  get  it  out,  and  by  his  manner  showed 
plainly  that  the  transaction  was  at  an  end  as  far  as  he  was 
concerned. 

"But,"  I  protested,  "surely  you  can  make  some  ef?ort  to 
get  it  out — there  ought  to  be  some  way  to  do  it." 

"Naw,  can't  get  it  out  without  breaking  the  case." 
"'What's  a  new  case  worth?" 
"Dollar  ten." 

"Weil  then,  go  ahead  and  get  out  this  battery  and  if 
you  break  the  case  I'll  purchase  a  new  outfit — that's  fair 
enough,  isn't  it?" 

The  clerk  grunted  and  proceeded  to  the  rear.  After  a 
few  minutes  he  returned  bearing  the  empty  case  which  was 
hot  damaged  in  the  slightest. 

"Broke  i.iy  wrist  watch  doing  it,  though,"  he  grumbled. 

"I'll  pay  for  a  new  glass  in  your  watch." 

"Naw,  charge  it  up  to  profit  and  loss." 

This  represents  an  actual  occurrence  and  is  the  kind 
■  )f  service  given  in  some  electrical  dealers'  stores  to  people 
vho  have  responded  to  the  national  advertising  of  manu- 
facturers The  sale  of  a  thirty  cent  battery  may  not 
amount  to  so  very  much,  but  the  future  business  lost  to  the 
store  l)y  this  display  of  indifference  might  easily  represent  a 
considerable  amount. 

Yours  truly,  "Flashlight." 
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Illumination  of  a  Canadian  Steel  Plant 


Many  Features  Which  Assist  in  Increasing  Production — No  Glare  and  Plenty 
of  Light— 1000  Watt  Gas  Filled  Lamps 

By  F.  R.  Ewart* 


The  illumination  of  a  large  steel  plant  recently  con- 
structed in  Ontario  presents  some  rather  interesting  features. 
The  installation  is  not  startlingly  novel,  hut  it  furnishes  a 
good  example  of  the  application  of  large  nitrogen-filled 
(Type  C)  lamps  to  the  lighting  of  large  spaces  and  from 
considerable  mounting  heights.  The  nature  of  the  work 
carried  on  in  the  plant  did  not  exercise  any  very  drastic  in- 
fluence on  the  design.  The  methods  used  may,  therefore, 
be  considered  fairly  applicable  to  most  industrial  buildings 
of  similar  dimensions.  In  the  case  under  consideration,  the 
cost  of  power,  form  of  contract  and  nature  of  load  combine 
to  make  the  cost  of  current  used  for  lighting  extremely  low, 
so  that  no  great  economy  of  wattage  was  necessary.  At 
the  same  time,  it  may  be  observed  from  the  results  detailed 
hereafter  that  the  economic  values  attained  are  quite  good. 

The  three  chief  areas  to  be  lighted  were: 
1.    Crane  Bay  (Furnace  Room). 
3.    Transformer  Room. 
3.    Stock  Yard. 

These  will  be  discussed  in  order.  Considerable  lighting- 
was  required  in  addition  to  the  above,  but  mostly  in  storage 
spaces  of  low  head  room,  which  present  no  features  worthy 
of  comment. 

Crane  Bay. 

The  main  crane  bay  in  which  the  furnaces  are  situated 
is  75  feet  wide  and  runs  the  full  length  of  the  building — 6O7J/2 
feet.  The  bottom  chords  of  the  trusses  are  45  feet  above  the 
ground.  The  nature  of  the  work  here  made  a  fairly  high 
degree  of  illumination  desirable,  ranging  from  2  to  3  foot 
candles.  The  upper  value  was  aimed  at  to  allow  for  moder- 
ate falling  off  due  to  dust  on  reflectors,  etc. 

The  equipment  chosen  consists  of  37-1000  watt  Type  C 
units,  mounted  on  the  roof  trusses.  These  trusses  are  spaced 
on  33>2  ft.  centres.  Two  units  are  located  on  every  second 
truss,  making  the  longitudinal  spacing  45  ft.,  while  the  lateral 
spacing  is  37J-^   ft.     The  reflectors  used  are  steel  enamel 


Fig.  1. 

fluted  deep  bowl  type,  having  a  fairly  intensive  characteristic 
giving  3400  tip-on  candle  power.  On  account  of  the  fact 
that  one  large  crane  leaves  practically  no  clearance  between 
its  highest  part  and  the  bottom  chords  of  the  trusses,  the 
units  had  to  be  so  mounted  that  they  were  entirely  above 
the  bottoms  of  the  trusses.  To  accomplish  this  purpose 
mountings  were  designed  as  shown  in  Fig.  1.  As  an  ex- 
ample of  fixture  design,  they  must  be  admitted  to  be  more 
durable  than  decorative.    Each  unit  is  on  a  separate  circuit 

*  Ewart  &  Jacobs,  Electrical  Engineers. 


and  controlled  by  its  own  switch  in  one  of  the  four  panel 
boxes  spaced  about  equi-distantly  along  the  charging  floor. 

The  illumination  results  are  shown  fairly  completely  Ijy 
the  curves  of  Fig.  3.  The  lower  curve  shows  the  distribution 
of  one  unit  from  a  point  directly  below  to  a  distance  of 
50  feet.  The  upper  curve  shows  the  distribution  from  one 
unit  to  the  next  when  all  units  in  one  longitudinal  row  are 
lighted.  When  both  rows  are  in  use  a  considerable  over- 
lapping laterally  (on  shorter  centres  of  37^  ft.)  results  in 
raising  the  intensity  between  rows  to  about  2.8  to  3.1  foot 
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candles.  The  resulting  average  over  the  whole  area  is  ap- 
proximately 2.8  foot  candles.  The  variations  above  and  be- 
low the  average  are  so  moderate  that  an  effect  of  great  uni- 
formity is  obtained.  The  wattage  per  square  foot  is  only 
.593,  or  the  watts  per  square  foot  per  foot  candle  equals  .21. 
The  passage  of  the  cranes  below  the  lights  casts  momentary 
shadows,  but  this  has  not  proven  objectionable,  whereas  any 
attempt  to  light  by  wall  units  below  the  cranes  would  in- 
evitably have  resulted  in  most  offensive  glare. 

Transformer  Room 

The  transformer  room,  which  houses  the  furnace  trans- 
formers and  all  equipment,  is  25  ft.  wide  by  423^  ft.  long. 
The  bottom  chords  of  the  roof  trusses  are  15  ft.  from  the 
floor.  Here  an  intensity  of  3  foot  candles  or  slightly  greater 
was  desired. 

The  high  tension  bus-work  is  suspended  from  the  roof 
trusses  so  that  it  would  have  proved  dangerous  to  install 
any  equipment  on  the  ceiling  above.  For  this  reason  wall 
units  were  used.  Two  units  consisting  of  100  watt,  type  C 
lamps  in  steel  enamel  angle  reflectors  were  installed  in  each 
bay  on  each  side,  making  four  units  each  for  19  bays,  or  76 
in  all.  These  were  mounted  on  conduit  goose-necks,  sus- 
pending the  unit  18  inches  from  the  wall  and  15  ft.  from  the 
floor.  Longitudinal  spacing  is  half  the  bay  length  or  11  ft. 
3  ins.  These  units  are  grouped  six  on  the  same  side  to  a 
circuit,  each  being  controlled  from  a  wall  switch  every  three 
bays. 

On  account  of  the  complexity  of  the  distribution  in  planes 
at  various  angles  from  the  plane  normal  to  the  wall,  the 
resultant  distribution  cannot  be  very  clearly  represented  by 
ordinary  curves.    The  net  result,  however,  is  a  fairly  uni- 
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form  intensity  averaging  about  2.5  foot  candles.  The  watt- 
age per  square  foot  amounts  to  .71,  while  the  watts  per 
square  foot  per  foot-candle  is  approximately  .S8. 

This  arrangement  eliminates  objectionable  shadows  from 
apparatus  and  has  the  additional  advantage  of  throwing 
light  on  oil  switches  from  the  side,  thereby  revealing  their 
mechanism  more  clearly.  As  the  ratio  of  the  mounting 
height  to  the  width  of  the  room  is  fairly  great  and  the  units 
are  not  large,  no  objectionable  glare  is  experienced. 

Stock  Yard 

The  stock  yard  extends  along  one  side  of  the  building 
for  its  full  length  (607>^  ft.)  and  is  -75  ft.  wide.  It  is  tra- 
versed by  cranes  running  on  rails  38  ft.  above  the  ground. 
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Fig.  3. 

The  side  of  the  building  is  37  ft.  high.  In  every  second  bay 
(i.e.,  45  ft.)  a  loading  platform  projects  into  the  yard  under 
the  crane  run.  Immediately  beyond  these  is  the  railway  sid- 
ing. The  remaining  two-thirds  of  the  yard  remote  from  the 
building  is  used  for  storage  of  raw  materials. 

The  lighting  of  this  area  required  a  moderate  intensity 
over  the  loading  platforms  and  siding  of  about  1  foot  candle. 
For  the  balance  of  the  yard  an  intensity  about  equal  to  good 
street  lighting  will  suffice  (say  .1  foot-candle  or  better). 

Fourteen  units  were  installed  consisting  of  500  watt  type 
('  lamps  in  steel  enamel  reflectors  mounted  on  conduit  goose- 
necks on  the  wall  of  the  building,  close  up  under  the  eaves, 
giving  a  mounting  height  of  30  ft.  They  were  located  in  the 
centre  of  every  second  bay,  alternating  with   the  loading 


platforms,  giving  a  longitudinal  spacing  of  45  ft.  By  plac- 
ing these  units  midway  between  the  loading  platforms, 
shadows  from  the  loading  hoppers  are  avoided  and  the 
shadows  of  the  platforms  themselves  is  reduced  to  a  mini- 
mum. 

These  units  are  supplied  by  a  transformer  of  their  own 
and  are  controlled  altogether  by  the  transformer  primary 
switch  on  the  switchboard  in  the  service  room,  which  has 
immediate  access  to  the  stock  yard. 

The  distribution  is  shown  by  the  curve  in  Fig.  3.  This 
shows  the  distribution  from  one  unit  and  indicates  that  the 
values  required  have  been  very  nicely  complied  with.  Fur- 
ther calculation  shows  that  the  intensity  is  almost  uniform  at 
an  intensity  of  about  1.3  foot-candles  for  a  distance  of  35 
ft.  out  from  the  building,  covering  the  loading  platforms 
and  siding.  Overlapping  of  the  light  from  different  units 
increases  the  intensity  of  the  extreme  outer-edge  of  the  yard 
to  about  .2  foot-candles.  It  is  obvious  that  the  visibility  in 
this  latter  region  is  much  greater  than  that  indicated  by  the 
real  intensity,  as  visibility  is  proportionate  to  the  intensity 
in  the  direction  of  the  ray.  In  this  section  the  wattage  per 
square  foot  is  .153  and  the  average  intensity  .6  foot  candles, 
giving  .25  watts  per  square  foot  per  foot-candle. 

Conclusion 

A  summary  of  the  results  in  the  three  sections  is  as 
follows: — 


Crane 

Trans. 

Stock 

Tiay 

Room 

Yard 

Total  area   (sq.  ft.)   

45,503 

10,562 

45,562 

Total  watts   

37,000 

7,600 

7,000 

Watts  per  sq.  ft  

.593 

.71 

.153 

Average  foot-candles  (approx.)  . .  . 

2.8 

2.5 

.6 

Watts  per  sq.  ft.  per  F.C.  (App.) 

.21 

.28 

.25 

It  will  be  noted  that  the  economic  results  as  indicated 
in  the  last  line  are  remarkably  uniform  in  spite  of  consider- 
able divergence  in  size  of  units,  mounting  heights  and  re- 
quired intensities.  It  would  thus  appear  that  these  figures 
are  fairly  representative  of  the  results  which  may  be  ob- 
tained with  type  C  lamps  under  any  reasonable  conditions 
of  installation. 

While  it  has  not  been  practicable  to  take  photometer 
readings  to  check  these  figures,  the  appearance  to  the  eye 
seems  to  indicate  that  there  has  been  no  great  divergence  be- 
tween theory  and  practice.  The  lighting  appears  quite  uni- 
form throughout,  no  objectionable  glare  is  experienced,  and 
the  brilliance  seems  to  be  all  that  could  be  desired. 


The  Value  of  Location  to  the  Retailer 

You  Cannot  Well  Over-estimate  It— This,  and  an  Attractive  Store  Front,  the 

Secret  of  Many  Successes 


^'ou  cannot  easily  overesliniate  the  value  of  a  good  local- 
ity and  an  attractive  store  front. 

The  wise  man  who  expressed  his  opinion  to  the  ei¥ect 
that,  "if  you  make  a  better  mouse-trap  than  your  competi- 
tor, it  matters  not  in  what  oliscure  corner  you  locate,  the  pub- 
lic will  search  you  out  and  tramp  a  path  to  your  door," 
though  he  expressed  a  sentiment  with  which  we  all  sym- 
pathize, nevertheless  indicated  that  he  had  lived  in  an  age 
an<l  surrounded  by  an  atmosphere  into  which  tlie  knowledge 
iif  the  iinwerful  intluence  of  advertising  had  never  pene- 
trated. '!'lic  iiMiiiNetrap  that  sells  to-day  is  the  one  that  will, 
lirst  III'  all,  III  iiiinsc,  iln  tlie  work  it  is  intended  for,  viz., 
c.iti  li  the  inmise.     I'ut   I  here  are  so  maiij'  efFeclive  mouse- 


traps that  the  public  does  not  go  into  the  fine  points  of  their 
relative  values.  Other  things  being  equal,  or  nearly  so,  the 
sale  is  determined  by  the  extent  to  which  the  name  of  one 
or  other  of  the  makes  has  become  a  byword  through  adver- 
tising. 

Then  there  is  another  unanswerable  argument  against 
applying  the  mouse-trap  aphorism  to  modern  electrical  mer- 
chandising. Mouse-trap5  are,  in  general,  sought  out  for 
purchase  because  the  need  has  become  imperative.  Not  so 
with  electrical  appliances.  The  first  step  in  the  sale  of  the 
latter  is  to  interest  the  customer,  the  next  to  convince  iiitn 
nf  the  utility  and  convenience,  and  the  final  one,  to  satisfy 
him  that  the  article  is  of  more  value  to  him  than  the  money 
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he  will  have  to  part  with  to  possess  it.  Such  a  customer 
would  never  follow  a  path,  well  beaten  or  otherwise,  to  see 
an  article  he  does  not  want. 

Such,  in  general,  is  the  difference  between  ancient  and 
modern  merchandising.  It  is  just  the  dif¥erence  between 
"order  taking"  and  "salesmanship."  In  the  olden  days,  the 
man  behind  tlie  counter  had  no  idea  what  the  "wants"  of 
the  customer  were  until  he  came  and  stated  them.  To-day 
the  salesman  cares  less  what  the  customer's  "wants"  are, 
because  his  greater*  knowledge  of  merchandising  has  taught 
him  what  his  "needs"  are.  So  it  is  not  nearly  so  jnuch  a 
matter  of  selling  a  customer  what  he  wants  as  what  he  ought 
to  want,  although,  of  course,  the  fine  art  of  salesmanship 
must  take  cognizance  of  human  frailties  and  every  effort 
should  be  made  that  the  customer  may  be  brought  to  that 
state  of  mind  when  what  he  actually  wants  and  what  he 
ought  to  want  are  one  and  the  same  thing. 

However,  the  main  point  we  would  make  is  that  the 
literary  gentleman  who  conceived  this  catchy  mousetrap  idea 
would  have  been  a  lamentable  failure  as  a  business  man.  The 
path  of  his  poetic  imagination  would  be  overgrown  with 
grass  and  weeds  and  the  doors  blockaded  with  cobwebs.  His 
only  alternative  would  have  been  to  move  to  the  front  street, 
build  a  fine  store  window,  stack  it  with  mice  and  traps,  and 
demonstrate  to  the  passers-by  that  here  was  the  apparatus 
that  was  absolutely  essential  to  their  comfort  and  peace  of 
body  and  mind. 


Whatever  the  cause  may  be,  such  is  the  age  in  which 
we  live.  The  live  business  firms,  particularly  those  with 
merchandise  that  may  be  easily  demonstrated,  are  seeking 
the  main  streets  and  the  prominent  corners.  The  window 
has  become  as  valuable  an  asset  to  the  merchant  as  the  store- 
room, and  since  the  window  is  the  invitation  to  enter,  it  fol- 
lows that  the  more  people  there  are  to  see  it,  the  better. 
There  is  the  educational  value  of  the  good  show  window,  too, 
which  saves  the  salesman  many  words  and  lots  of  valuable 
time. 

Where  Most  Customers  Pass 

Bri'efly  stated,  then,  the  best  business  location  is  that 
point  where  most  prospective  customers  pass  by,  and  the 
most  successful  business  is,  other  things  being  equal,  the  one 
that  gives  the  greatest  possible  amount  of  information  and 
education  through  its  window  display  and  demonstrations. 
That  these  points  are  generally  recognized,  there  is  little 
doubt.  It  is  common  practice,  for  example,  for  a  business 
-man,  looking  for  the  most  suitable  location,  to  make  an 
actual  count  of  the  number  of  persons  passing  the  difTerent 
points  at  which  he  is  considering  locating.  Central  stations, 
electrical  dealers  and  contractors  have  in  many  cases  chosen 
the  location  of  their  shops  with  the  greatest  care,  but  there 
is  ample  room  for  a  further  extension  of  this  far-sighted 
policy.  We  must  not  consider  too  closely  the  immediate 
outlay  in  dollars  and  cents.  If  it  brings  good  dividends,  it 
becomes  an  investment  in  the  best  sense  of  the  word. 


A  Resume  of  Flood  Lighting,  Its  History,  Funda- 
mental Theory  and  Practical  Applications 

 ^1   By  J.  R.  McFarlin*  


(The  historical  facts  presented  in  this  paper  are  from 
an  article  on  "The  Evolution  of  Light  Projection,"  by  C.  A. 
B.  Halvorson  and  R.  B.  Hussey;  The  Central  Station;  Vol. 
17,  No.  1,  1917). 

"Flood  Lighting"  may  quite  properly  be  defined  as  "il- 
lumination by  projection";  hence  in  searching  into  the  his- 
torical aspects  of  this  branch  of  illumination  one  is  quite 
naturally  led  into  a  study  of  the  earlier  types  of  lenses  and 
mirrors  and  the  various  applications  to  which  they  have  been 
adapted.  Perhaps  no  more  fertile  field  obtains  than  that 
applying  to  the  use  of  light  for  signalling  purposes  such  as 
are  found  in  lighthouse  service. 

Projection  apparatus  consists  simply  of  means  for  col- 
lecting light  flux  from  the  luminous  source  and  redirecting 
and  projecting  it  in  the  direction  desired;  this  may  be  ac- 
complished 1)y  reflection,  by  refraction  or  by  a  combination 
of  the  two;  or  in  other  words,  by  means  of  mirrors,  l)y 
means  of  lenses  or  by  a  combination  of  the  two. 

Tradition  states  that  when  the  Romans  besieged  the  city 
of  Syracuse  in  the  year  213  B.C.,  Archimedes  used  mirrors 
to  concentrate  the  rays  of  the  sun  and  thereby  set  fire  to  their 
ships. 

luiclid,  the  celebrated  geometrician,  who  lived  in  the 
third  century,  B.C.,  is  credited  with  the  authorship  of  a 
treatise  on  optics  which  takes  up  among  other  matter,  the 
reflection  of  light  from  concave  spherical  mirrors  and  alludes 
to  setting  fires  by  the  sun's  rays.  The  names  of  Claudius 
Ptolemaeus  and  the  Arabian  scientist  Alhazen  also  stand  out 
prominently  amongst  the  early  philosophers  whose  investi- 
gations dealt  with  the  reflection  and  refraction  of  luminous 
radiation. 

Although  many  men  iiad  investigated  the  refraction  of 
*  Electrical  Engrineer,  Electric  Service  Supplies  Company,  Philadelphia, 

Pa. 


light,  Snell  was  the  first  to  succeed  in  establis^iing  the  prin- 
ciple and  expressing  it  in  the  form  since  known  as  Snell's 
Law,  which  states  that  the  ratio  of  the  sines  of  the  angles  of 
incidence  and  refraction  is  a  constant  for  a  given  medium; 
this  ratio  is  known  as  the  "index  of  refraction"  of  th*e  medi- 
um, and  a  consideration  of  this  factor  is  of  prime  importance 
in  the  design  of  any  mirror  or  lens  in  which  refraction  of 
light  occurs. 

In  studying  further  along  these  historical  lines,  we  find 
other  interesting  developments.  From  the  work  of  Alhazen 
in  the  11th  century  and  that  of  Vitellio  in  the  13th  century, 
came  the  idea  of  using  spectacles.'  John  Peckham,  Arch- 
bishop of  Canterbury,  who  died  in  1293,  mentions  the  use 
of  mirrors  made  of  steel,  iron,  polished  marble  and  of  glass 
covered  on  the  back  with  polished  lead.  Hevelius,  a  German 
astronomer,  who  died  in  1684,  invented  a  lens  device  for  use 
in  war,  which  he  called  a  polemoscope  and  which  was  essen- 
tially the  same  as  the  trench  periscope  of  today. 

Other  famous  scientists  who  contributed  materially  to 
the  theories  underlying  light  projection  were  Huygens,  of 
Holland,  who  was  the  first  to  express  in  definite  form  the 
wave  theory  of  light  and  to  satisfactorily  explain  the  prin- 
ciples of  reflection  and  refraction;  Newton,  Dolland,  La- 
voisier, Fresnel,  Mangin,  Drummond  and  many  more  may 
be  numbered  among  those  who  contributed  notably  to  the 
science  of  light.  Space  permits  only  the  mention  of  their 
names  without  touching  on  their   individual  contributions. 

Spherical  Lenses  and  Mirrors 

It  is  ))erhaps  safe  to  state  that  spherical  lenses  and 
sjiherical  mirrors  were  the  means  first  employed  for  the  pro- 
jection of  light.  In  Fig.  1  is  illustrated  the  action  of  a  simple 
double  convex  lens  as  a  light  projecting  means;  in  this  fi,gure, 
the  lens  is  represented  by  A-B,  while  F  represents  a  point 


October  1,  1917 


THE    ELECTRICAL  NEWS 


40 


source  of  light  located  at  the  focus  of  the  lens;  any  ray  FM 
upon  reaching  the  surface  of  the  lens  suffers  refraction  at 
point  M  where  it  leaves  the  air  and  enters  the  glass;  it 
traverses  the  glass  in  the  direction  MN,  being  again  refract- 
ed at  N  and  emerging  from  that  point  in  the  direction  NO 
parallel  to  the  principal  axis.  With  this  simple  scheme  it  is 
seen  how  a  certain  percentage  of  the  light  flux  from  the 
source  is  collected  by  the  lens  and  projected  in  a  parallel 
beam  of  high  intensity. 

It  will  be  noticed  that  in  connection  with  Fig.  1,  a  point 
source  of  light  is  specified.     However,  as  no  light  source 
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Fig.  1  (above).  Fig.  2  (below), 
generally  employed  for  illustrative  work  even  approximates 
this  hypothetical  point  it  is  well  at  this  time  to  consider 
the  change  introduced  when  the  point  is  replaced  by  a  light 
source  of  finite  size.  Fig.  3  shows  a  condition  similar  to  that 
in  Fig.  1,  but-  in  which  the  light  source  F  has  finite  dimen- 
sions; it  will  now  be  seen  that  instead  of  all  rays  being  pro- 
jected parallel  to  the  axis,  a  certain  dispersion  occurs,  this 
dispersion  being  dependent  on  the  size  of  the  light  source, 
the  focal  length  of  the  lens  and  its  diameter.  With  finite 
light  sources,  the  projected  beam  always  suffers  a  certain 
dispersion,  but  for  purposes  of  clearness  only  the  point 
source  will  be  employed  in  most  of  the  illustrations  fol- 
lowing. 

Fig.  3  shows  a  typical  spherical  mirror,  a  silvered  metal 
mirror  for  example,  where  reflection  takes  place  from  the 
front  surface;  the  centre  of  curvature  of  the  mirror  is  at 
C.  If  now  a  source  of  light  be  located  at  point  F,  one- 
half  the  radius  of  the  mirror,  a  certain  percentage  will  be  in- 
tercepted by  the  mirror  and  will  be  reflected  and  projected 
as  rays  MN,  ST,  substantially  parallel  to  the  axis  RX.  If 
the  source  were  located  at  C  the  reflected  ray  would  take 
the  path  shown  as  BH;  if  the  mirror  were  entirely  free  from 
spherical  aberration  this  reflected  ray  would  cut  the  centre 
of  curvature  C. 

Fig.  4  shows  a  spherical  mirror  made  of  glass  silvered 
on  the  side  furthest  from  the  light  source.  Here  it  is  seen 
that  a  ray  of  light  from  the  source  F  suffers  refraction  at 
M  where  it  enters  the  glass,  is  reflected  at  the  silvered  sur- 
face N  and  again  suffers  refraction  at  point  O  before  finally 
emerging  as  a  ray  substantially  parallel  to  the  axis  BX. 

Both  spherical  lenses  and  spherical  mirrors  are  unsatis- 
factory as  light  projectors  because  even  with  small  and 
highly  concentrated  light  sources  the  beam  dispersion,  or 
the  spherical  aberration  of  the  lens  or  mirror,  becomes  very 
pronounced  when  they  intercept  the  light  flux  from  the  source 
in  other  than  a  very  small  solid  angle. 

In  1874  Mangin  devised  a  glass  reflector  in  which  spheiic- 
al  aberration  was  almost  entirely  avoided;  this  he  accomp- 
lished by  giving  the  glass  the  form  of  a  concave-convex  lens 


instead  of  making  it  of  uniform  thickness  as  had  previously 
been  done.  A  typical  Mangin  mirror  is  shown  in  Fig.  .'5. 
With  these  mirrors  it  is  possil)le  to  utilize  a  much  larger 
percentage  of  light  flux  as  compared  with  the  ordinary 
spherical  mirror,  but  where  the  effective  angle  subtended  by 
the  mirror  exceeds,  say,  60  degrees,  spherical  aberration  Ijc- 
comes  present  to  a  greater  and  greater  extent. 

Conic  Reflectors 

Parabolic,  ellipsoidal  and  hyperbolic  reflectors  are  gen- 
erally referred  to  as  conic  reflectors  since  they  are  surfaces 
of  revolution  of  the  corresponding  conic  curves.  In  light 
projections,  ellipsoidal  and  hyperbolic  mirrors  are  seldom 
used,  hence  in  the  following  discussion  reference  will  be  made 
only  to  the  parabolic  reflector.  The  parabolic  reflector  or 
mirror  is  one  whose  surface  is  generated  by  the  revolution 
of  the  arc  of  a  parabola,  AM,  about  its  axis  AX,  Fig.  G.  It  is 
a  property  of  a  parabola  that  the  right  line  FM,  drawn  from 
the  focus  F  to  any  point  M  of  the  curve,  and  the  line  ML, 
drawn  parallel  to  the  axis,  make  equal  angles  with  the  tan- 
gent TT'  at  this  point.  If  F  represents  a  point  source  of 
light  located  at  the  focal  point  of  the  mirror,  and  FM  repre- 
sent a  ray  of  light  striking  the  mirror  at  M,  it  is  evident  that 
the  reflected  ray  ML  will  be  parallel  to  the  axis  AX.  Similar- 
ly any  other  ray  from  F  which  strikes  the  mirror  at  any 
point  will  be  reflected  parallel  to  the  axis  AX.  Hence  all 
rays  from  the  light  focus  which  strike  the  surface  are  re- 
flected, parallel  to  the  principal  axis,  in  a  uniform  beam. 

This  description  covers  the  theory  underlying  either  a 
metal  parabolic  mirror  where  reflection  occurs  from  the 
front  surface,  or  a  glass  parabolic  mirror  where  reflection 
occurs  from  the  rear  surface.  Fig.  7  shows  how  light  is 
reflected  in  a  typical  glass  parabolic  mirror. 

As  has  been  mentioned  elsewhere,  in  practice  we  deal 
not  with  point  sources  of  light,  but  with  sources  having 
finite  dimensions;  hence  in  practice  we  get  a  certain  devia- 


Fig.  3  (above.)    Fig.  4  (below). 

tion  from  parallelism  of  the  projected  rays;  this  is  called  dis- 
persion, and  the  included  angle  between  rays  on  opposite 
sides  of  the  principal  axis  is  called  the  angle  of  dispersion. 

This  is  illustrated  'in  Fig.  8.  By  locating  the  light 
source  behind  of,  in,  or  ahead  of  the  focal  point  of  the  mir- 
ror we  can,  to  a  certain  extent,  control  this  angle  of  dis- 
persion; this  is  extremely  valuable  in  flood  lighting  work, 
for  at  short  range  it  is  evident  that  we  desire  a  widely  (lis- 
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is  located  exaclly  at  the  focal  i)f)int  of  the  mirror. 

l"\iy.  !)  shows  the  effect  secured  hy  drawiiii^"  th 
ment  of  the  lamp  behind  the  focal  point;  when  the  extreme 
outer  edge  of  the  filament  is  just  at  the  focal  point,  maxi- 
mum effective  dispersion  is  secured.  If  it  be  drawn  further 
behind  the  focal  point,  a  dark  spot  begins  to  appear  in  the 
centre  of  the  beam;  this,  of  course,  should  be  avoided  in  all 
Hood  lightin.g  work, 

Fi,g.  10  shows  the  effect  secured  by  pushing  the  filament 
of  the  lamp  ahead  of  the  focal  point;  with  this  condition  it 
is  seen  that  the  light  rays,  instead  of  diverging  from  the 
principal  axis,  converge  towards  it,  and  at  a  sufncient  dis- 
tance from  the  projector  the  rays  will  cross  and  after  cross- 
ing will  of  course  diverge  again. 

f'arabolic  mirrors  are  known  to  have  been  used  more 
than  a  century  ago,  and  their  many  advantages  recognized 
even  before  that  time;  chief  of  these  advantages  may  be 
mentioned  their  efificiency  in  utilizing  a  very  large  percent- 
age of  light  flux  from  the  source  and  their  comparative  free- 
dom from  spherical  aberration  as  compared  with  lenses  and 
spherical  mirrors.  Their  great  difficulty,  however,  was  that 
they  were  difficult  to  make.    Manufacturing  processes  have 


Fig.  5  (above)    Fig.  6  (below). 

been  so  vastly  improved  within  recent  years  that  it  is  pos- 
sible to  secure  parabolic  mirrors,  particularly  those  made  of 
glass,  of  great  accuracy  and  at  relatively  low  cost.  Hence 
for  all  i)ur])o-es  of  light  projection,  including  flood-lighting, 
parabolic  mirrors  are  most  generally  used. 

Historical  Flood  Lighting 

It  is  (liHicult  to  trace  the  history  of  flood  lighting  from 
its  first  incei)tion,  since  installations  are  always  local  and 
little  comment  other  than  local  niig'ht  be  expected  from  same. 
On  the  occasion  of  a  celebration  in  London  in  1872,  an  at- 


teiiipl  was  iiiaile  In  illliiiiiiial  e  llic  dome  of  St.  I'aill's  t'ath- 
edral  li>  llic  use  of  a  large  number  of  slii])  lanterns,  but  the 
resiill  was  sii'iiiin.gli'  uiisatisfactriry.  Commenting  on  Ibis,  a 
London  ma.ga/.iiu'  makes  the  followin.g  statement: — "l'erhai>s 
the  most  practical  way  of  effectually  illuminating  St.  Paul's 
v^fould  consist  in  flooding  it  with  electric  light  projected  from 
various  cpiarters." 

f)r.  Louis  Bell  in  1',)().2  su.g.gested  flood  lighting  for  such 
subjects  as  statues  and  monuments;  in  IDOO  Mr.  W.  D'a  Ryan 


Fig.  7.  Fig.  8. 

conducted  experiments  along  spectactilar  flood  lighting  ef- 
fects, presaging  the  work  later  accomplished  at  the  Hudson- 
Fulton  Celebration  and  the  San  Francisco  Exposition;  in 
1908  the  Singer  Tower  in  New  York  was  flood  lighted  by 
means  of  arc  searchlights.  All  of  these  installations  were,  as 
it  were,  paving  the  way  for  a  more  general  use  of  this  won- 
derful form  of  illumination;  the  principal  handicap  to  its  gen- 
eral adoption  being  in  the  excessive  cost  of  the  flood  lighting 
equipment  necessary. 

Perhaps  the  greatest  factor  in  placing  flood  lighting  on 
a  thoroughly  commercial  basis  came  in  the  development  of 
the  concentrated  filament  gas-filled  type  of  incandescent  lamp. 
Here  was  offered  a  light  source  of  high  intensity  and  small 
size;  one  which  could  be  made  and  sold  at  a  cheap  price; 
and  one  which  was  admirably  suited  for  use  in  a  parabolic 
mirror  either  of  glass  or  metal.  From  this  point  flood  light- 
ing grew  by  leaps  and  bounds. 

Flood  Lighting  Applications 

Roughly,  and  for  purposes  of  differentiation  only,  flood 
lighting  may  be  said  to  be  employed  for  four  purposes: — 
(1)  Aesthetic;  which  may  be  classed  as  the  use  of  flood 
lighting  to  depict  and  enhance  the  beauty  of  objects 
so  illuminated. 

(3)  Advertising;  this  borders  'closely  on  the  above, 
though,  as  generally  considered,  the  results  to  be  se- 
cured are  different. 

(:!)  Pleasure;  permitting  the  enjoyment  of  various  re- 
creations at  night  quite  as  fully  as  during  the  day- 
time. 

(4)  Utilitarian;  broadly  speaking,  the  adoption  of  flood 
lighting  to  industrial  needs. 

To  show  and  to  explain  briefly  the  uses  to  which,  flood 
lighting  in  each  of  these  four  classes  may  be  adapted,  let  us 
in  a  few  words  consider  each. 

.■\esthctic  flood  lighting  appeals  at  once  to  the  sense  of 
the  beautiful;  monuments,  for  example,  or  interesting  places, 
public  buildin.gs,  foiintains,  parks,  etc.,  under  their  flood  of 
lirojected  light  are  brought  at  night  into  even  greater  pro- 
minence than  in  the  daytime;  such  lighting  is  both  di.gnified 
and  effective  and  lends  itself  well  to  a  multitude  of  applica- 
tions. 

Aesthetic  flood  lighting,  asitle  from  its  impressiveness 
from  the  si)ectacular  point  of  view,  has  a  definite  and  valu- 
able business  side  as  well.     .A  city  possessing  flood  li.gliled 
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(.hjfcls  Sfi-iires  diii-i-l  ami  valiialilc  advcil isiiij;  possiljlc  l)y 
Ifvv  niluT  iiK-ans;  flood  ligluing  spells  proKrcssivcncss— 
progressiveiiess  not  only  for  the  city  and  its  inhabitants  m 
neni-ral,  l.ut  for  the  central  station  and  all  concerned. 

The  advertising  value  of  light  has  long  been  recog- 
nized; merchants  were  quick  to  recognize  the  advertising 
possibilities  of  well-lighted  store  interiors;  this  let  to  beau- 
tiful and  well-planned  window  lighting;  to  exterior  lighting 
of  the  stores'  sidewalks  and  signs.  It  was  but  a  step  fur- 
ther to  the  illuminated  sign,  and  with  this  advent  of  flood 
lighting  there  came  the  possibilities  of  projecting  light  over 
the  exterior  of  the  whole  building,  as  well  as  onto  signs. 


Fig.  9.  F'S.  10. 


water  tanks,  billboards  and  for  various  other  advertising 
purposes,  where  before  flood  lighting  became  generally  avail- 
able such  lighting  was  either  impracticable  because  too  ex- 
pensive, or  practically  impossible  owing  to  the  extreme 
difficulty  that  would  be  experienced  in  earring  wiring  to  the 
desired  location. 

For  advertising  purposes  the  field  of  flood  lighting  is 
practically  unlimited,  and  owing  'to  its  beauty,  its  effective- 
ness, its  economy  and  its  ability  to  meet  and  surmount  the 
most  difficult  conditions  its  field  may  be  expected  to  enor- 
mously increase. 

To  consider  the  eflfect  which  flood  lighting  has  had  in 
enabling  thousands  of  persons  to  enjoy  to  the  fullest  extent 
pleasures  which  darkness  would  otherwise  have  rendered  im- 
possible, one  has  only  to  consider  the  wide  adaptation  to 
which  flood  lights  have  been  placed  in  illuminating  bathing 
beaches,  skating  ponds,  tennis  courts,  athletic  fields,  rifle 
ranges,  gun  clubs  and  much  more.  Surely  in  bringing  to 
realization  this  aspect  of  life  with  its  beneficial  effects  on 
those  who  otherwise  would  be  deprived  to  a  large  extent 
of  such  healthful  recreation,  flood  lighting  has  rendered  a 
benefit  to  mankind  difficult  to  overestimate. 

Then  there  comes  what  might  be  termed  the  purely 
utilitarian  side  of  flood  lighting,  or  the  use  of  flood  light- 
ing in  industrial  enterprises.  A  few  such  uses  may  be  said 
to  be  those  connected  with  construction  work  which  must 
be  pursued  by  night;  the  illumination  of  docks  and  wharves, 
arsenals,  ammunition  plants,  fire  fighting,  linemen's  repair 
wagons,  and  much  more. 

Flood  lighting  for  these  purposes  possess  the  advantages 
of  low  cost,  great  portability  and  adaptability;  flood  lighting 
installations  are  simple  to  install  and  maintain;  so  simple 
in  fact  that  with  due  observance  to  a  few  fundamental  rules 
most  anyone  is  enabled  to  lay  out  and  install  flood  lighting 
installations  that  will  give  exactly  the  results  desired.  These 
advantages,  in  conjunction  with  the  important  fact  among 
others,  that  by  its  means  we  are  enabled  to  illuminate  ob- 
jects located  at  considerable  distances  from  the  projector, 
make  it  peculiarly  attractive  for  this  purpose.    In  so  offering 


an  clfrc-tivc  siil  isl  i  I  ulc  i'<ii-  dayliglil,  llnoil  liglil  iiiv.  lia^  adilcd 
imnicasurabiy  to  our  efficiency  as  an  iinln>lrial  people. 

Intensity  of  Illumination  Required  for  Various  F"lood 
Flood  Subjects 

Tiu'  intensity  of  illumination  required  for  various  flood 
lighted  sul)jects  depends,  to  a  large  extent,  on  local  condi- 
tions; much  depends  on  the  color  of  the  building  and  its 
surroundings  when  considering  the  aesthetic  side  of  flood 
lighting  particularly,  and  these  and  other  conditions  greatly 
affect  any  proposition  which  is  contemplated.  White  marble 
statues,  light  gray  buildings  and  similar  structures  require 
low  intensity  illumination;  freight  yards  and  other  industrial 
requirements  where  great  detail  is  not  required  likewise  call 
for  low  intensities.  In  other  work,  such  as  flood  lighting 
ljuildings  of  brick,  dark-colored  buildings,  Ijronze  statues, 
signs  with  light  background  or  signs  which  are  situated  in 
fairly  well-lighted  locations,  a  high  intensity  of  illumination 
is  required  to  cause  them  to  stand  out  prominently,  (ien- 
crally  speaking,  the  general  run  of  flood  lighting  subjects  re- 
quire illumination  varying  from  Yi  to  10-foot  candles  intensity 
for  satisfactory  results,  or  expressed  in  other  words,  from  0.1 
to  1  watt  per  square  foot  of  illuminated  surface. 
Photometric  Characteristics  of  Flood-Lighting  Projectors 

Since  the  intensity  of  the  projected  beam  from  a  flood 
lighting  projector  varies  considerably  from  the  centre  to- 
wards either  end  it  becomes  necessary  in  making  intensity 
measurements  to  measure  at  a  number  of  points  across  the 
beam;  from  these  values  an  average  value  of  intensity  may 
be  determined.  Such  measurements  are  usually  made  as 
shown  in  Fig.  11.  Here  O  represents  the  projector;  .\-B-C 
represents  a  circular  arc  at  any  convenient  distance  V  from 
the  projector.  (This  distance  V,  however,  should  be  large 
in  comparison  with  the  diameter  of  the  projector).  This 
circular  arc  is  divided  of?  into  any  number  of  equallj'  spaced 
subdivisions,  usually  1  ft.  apart,  and  at  each  spot  a  photo- 
meter reading  is  taken.  These  readings  are  usually  given  in 
foot  candle  intensities. 

Fig.  13,  Curve  A,  shows  the  light  distribution  curnve  of  a 
typical  flood-lighting  projector,  equipped  with  a  400  watt 
Mazda  "C"  flood  lighting'lamp.  The  horizontal  points  of  the 
curve  show  distances  in  feet  either  side  of  the  point  B  of 
the  circular  arc  A-B-C.    Point  B  is  taken  as  the  zero  point. 


Fig.  11. 


Since  the  diameter  of  the  projector  O  is  negligible  in  com- 
parison with  the  distance  V  it  may  be  assumed  that  the 
photometer  receives  light  from  every  point  of  the  luminous 
surface  of  the  projector  mirror.  Hence  the  projector  may 
be  considered  as  a  point  source  of  light,  and  the  foot  candle 
readings  taken  at  the  various  stations  may  be  converted  into 
beam  candle-power  by  multiplying  them  by  the  square  of  the 
distance  \'.  At  the  right  hand  side  of  Fig.  12  will  be  found 
the  values  of  apparent  beam  candle  power  so  obtained:  the 
distance  \  being  100  feet. 

These  light  distribution  curves  also  give  us  the  means 
of  measuring  the  angular  dispersion  of  the  projected  beam. 
In  figuring  dispersion,  it  is  usually  assumed  that  tlie  use- 
fulness of  the  projected  beam  has  disappeared  when  its  in- 
tensity has  fallen  to  10  per  cent,  of  maximum.    Hence  deter- 
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mining  this  value  from  our  light  distribution  curve  it  becomes 
an  easy  matter  to  measure  the  beam  dispersion.  This  may 
be  determined  with  sufficient  accuracy  by  taking  from  the 
curve  the  distance  from  the  centre  of  the  beam  to  the  point 
at  which  the  intensity  has  fallen  to  10  per  cent,  of  .maximum 
and  dividing  by  the  distance  from  the  projector  to  the  photo- 
meter; this  result  will  be  the  tangent  of  one-half  the  dis- 
persive angle,  from  which  the  dispersive  angle  may  be  gotten 
from  any  table  of  natural  trigonometric  functions. 

Or  again,  in  figuring  dispersion,  the  distance  along  the 
arc  A-B-C  instead  of  being  measured  in  feet  may  be  laid  off 
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Fig.  12. 

in  degrees,  whence  the  dispersion  may  be  read  directly  from 
the  light  distribution  curve. 

Curve  B  of  Fig.  13  shows  the  effect  on  light  distribution 
and  dispersion  when  the  filament  of  the  lamp  is  drawn  be- 
hind the  focal  point.  This  flattens  out  the  curve  very  ma- 
terially, spreads  the  beam  out  and,  of  course,  reduces  the 
average  intensity. 

It  should  be  mentioned  that  the  maximum  beam  candle- 
power  of  a  projector  equipped  with  a  given  size  lamp  varies 
among  other  things  with  the  concentration  of  the  filament, 
the  greater  the  concentration  the  greater  the  beam  candle- 
power;  the  dispersion  varies  also  with  the  concentration  and 
l)ecomes  smaller  as  the  filament  is  more  concentrated,  greater 
as  the  filament  increases  more  and  more  in  size.  Hence  a 
direct  comparison  between  different  projectors  based  on 
beam  candle-power  alone  is  sometimes  apt  to  be  misleading. 
The  real  basis  of  comparison  for  the  efficiency  of  any  mirror 
lies  in  the  percentage  of  total  light  flux  from  the  bulb  which 
is  collected  and  projected  into  the  beam. 

Covering  Power 

There  are  only  two  ways  in  which  light  can  be  thrown 
onto  a  subject — either  directly  at  it,  or  from  an  angle.  The 
former  method  may  be  termed  "Circular  Projection,"  since 
the  area  illuminated  will  be  circular  in  shape;  the  latter  may 
be  termed  "Elliptical  Projection,"  since  the  area  illuminated 
will  be  elliptical  in  shape.  Circular  projection  is  illustrated 
diagramatically  in  Fig.  elliptical  projection  is  illustrated 
diagramatically  in  l'"ig.  14. 

Table  A  gives  the  diameter  and  areas  of  circularly  illum- 
inated areas  with  Ijeam  dispersions  of  both  12  and  10  de- 
grees. Table  B  gives  the  width,  length  and  areas  of  ellip- 
tically  illuminaled  areas  with  beam  disjx'rsions  of  both  13  and 


10  degrees,  taking  into  account  the  perpendicular  distance  of 
the  projector  from  the  illuminated  surface  and  the  angle 
which  the  central  ray  makes  with  this  perpendicular. 

As  has  been  stated,  beam  dispersion  and  beam  candle- 
power  depend  primarily  with  any  given  reflector  or  mirror 
on  the  concentration  of  the  filament  of  the  lamp  employed. 
Hence  these  values  as  given  may  be  subject  to  slight  vari- 
ation with  variations  in  the  lamp  bulbs  employed. 

To  determine  the  average  foot  candle  intensity  of  illum- 
ination on  the  lighted  area,  the  simplest  method  is  to  average 
the  beam  candle-power  for  the  projector  used  and  this  value 
divided  by  the  square  of  the  distance  in  feet  from  the  pro- 
jector to  the  centre  of  the  illuminated  surface  will  give  the 
average  foot  candle  intensity  over  the  illuminated  area. 

General  Rules  to  be  Observed  in  Flood  Lighting  Installations 

First  determine  the  available  location  for  the  flood  light- 
ing projectors  and  the  distance  and  angles  from  them  to  the 
area  to  be  illuminated. 

The  area  is  next  to  be  determined,  and  from  this  the 
total  wattage  necessary  to  cover  same  to  the  desired  in- 
tensity may  be  calculated.  This  total  wattage  required,  di- 
vided by  the  size  bulb  to  be  used  in  the  projector  (generally 
400  watts),  gives  the  number  of  projectors  required. 

The  projectors  will  generally  have  to  be  located  in  the 
most  convenient  spots;  they  .should,  however,  always  be 
mounted  as  accessible  as  possible  as  this  facilitates  the  re- 
placing of  incandescent  bulbs  when  burned  out. 

For  flood  lighting  small  objects,  such  as  signs,  etc.,  the 
projectors  may  be  trained  directly  at  the  object,  thus  illum- 
inating a  circular  area;  with  any  given  projector,  circular  pro- 
jection illuminates  a  smaller  area  with  a  given  beam  con- 
centration than  is  the  case  with  elliptical  projection;  hence 


Fig.  13  (above).   Fig.  14  (below). 


the  former  will  produce  a  higher  intensity  of  illumination 
than  the  latter. 

Where  circular  projection  is  employed  on  a  larger  area, 
which  it  is  desired  to  illuminate  fairly  uniformly,  the  beams 
should  be  so  trained  that  the  illuminated  areas  will  consider- 
ably overlap.  This  is  important  if  a  uniform  illumination 
free  from  "spotty"  effects,  is  desired- 

In  the  large  majority  of  flood  lighting  installations  it 
will  be  found  necessary  to  train  the  beams  toward  the  sur- 
face at  ;in  angle.    This  is  generally  to  be  preferred  to  pro- 
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jecting  directly  at  a  surface  as  it  produces  a  more  even  illum- 
ination and  a  consequent  freedom  from  spotty  effects. 

Elliptically  projected  beams  should  be  so  trained  that 
an  overlapping  of  the  illuminated  areas  is  produced.  This 
tends  still  further  to  uniformity  of  intensity  on  the  illumin- 
ated area  as  a  whole. 

In  flood  lighting-  subjects  requiring  more  than  one  pro- 
jector, always  choose  two  or  more  locations  for  their  installa- 
tion. This  causes  the  light  to  be  thrown  on  the  surface  from 
two  or  more  angles  and  not  only  tends  toward  even  and 
uniform  illumination,  but  also  minimizes  shadows  which 
would  occur  if  the  light  were  projected  from  one  location 
only.  This  is  one  rule  which  can  and  should  be  observed 
in  practically  every  installation. 

Table  A — Diameters  and  Areas  of  Surfaces  Illuminated 
Employing  Circular  Projection 


Feet 

50  

100  

150  

300   

300   

400   

500   

600   

700  ...   

800   

900   

1,000    310.3 

The  rules  about  "overlapping"  mentioned  above  may  be 
broadened  by  stating  that  no  one  part  of  the  surface  illum- 
inated should  be  made  dependent  on  only  one  projector. 

Since  flood  lighting  projectors,  especially  when  the  rays 
are  concentrated,  produce  a  beam  of  high  intensity,  care 
should  be  taken  to  mount  them  in  positions  where  their  rays 
will  not  shine  directly  into  one's  eyes.  This  is  particularly 
important  when  they  are  used  in  cities,  as  for  instance,  in 
flood  lighting  buildings  facing  directly  on  the  street,  for 
here  the  resulting  glare  might  result  in  serious  accident. 

It  is  common  practice,  on  account  of  the  above,  not  to 

Table  B— Width,  length,  areas  and  beam  dispersions. 


50  Feet. 


flood  light  city  buildings  located  directly  on  tlie  street  below 
a  point  10  or  15  feet  above  the  street  level. 


13° 

Dispersion 

16°'-  Dispersion 

D 

Area 

D 

Area 

Feet 

Sq.  Feet 

Feet  Sq.  Feet 

10.5 

87 

14.1 

155 

21.0 

346 

38.1 

630 

31.5 

779 

42.3 

1,395 

43.0 

1,385 

56.3 

3,48.0 

63.1 

3.137 

84.3 

5,580 

84.1 

5,554 

112.4 

9,910 

105.1 

8,676 

140.5 

15,500 

126.1 

13,488 

168.6 

32,350 

147.1 

16,995 

196.7 

30,387 

168.2 

32,319 

334.8 

39,690 

189.2 

38,114 

252.9 

50,333 

310.3 

34,703 

381.0 

62,016 

100  Feet. 


200  Feet . 


300  Feet . 


400  Feet. 


500  Feet. 


12°  Dispersion 

16° 

Dispersion 

L 

W 

Area 

L 

W 

Area 

0  . 

(Feet) 

(Feer) 

(Sq.  Ft.) 

(Feet) 

(Feet) 

(Sq.  Ft.) 

10.5 

10.5 

86  6 

14.1 

14.1 

155 

1- 

11.3 

10.9 

96  7 

15.1 

14.6 

173 

30° 

14.1 

12.2 

135.1 

18  9 

16.3 

241 

45" 

21.2 

IS.l 

251.4 

28.7 

20.1 

452 

60° 

43.5 

21.4 

731.1 

59.7 

29.0 

1,358 

75° 

185.4 

51.1 

7.440.8 

289.4 

64.7 

14.700 

0° 

21.0 

21.0 

346 

28.1 

28.1 

620 

15° 

22.5 

21.7 

383 

30.2 

29.1 

690 

30° 

28.1 

24.3 

536 

37.7 

32.6 

964 

45° 

42.5 

30.3 

1,011 

57.3 

40.1 

1,808 

60° 

86.9 

42.7 

2,914 

119.5 

57.9 

5,440 

75° 

370.9 

102.3 

29,800 

578.8 

129.4 

58,800 

0° 

42.0 

42.0 

1,385 

56.2 

56.2 

2,480 

15° 

45.1 

43.5 

t,54t 

60  3 

58.3 

2,760 

30° 

56.3 

48.7 

2,153 

75.5 

65.1 

3,860 

45° 

85.0 

60  6 

4,046 

114  7 

80.2 

7,230 

60° 

173  9 

85.5 

11,678 

239.0 

115  8 

21,750 

75° 

741.7 

204.6 

119,186 

1,157.7 

258.8 

235,400 

0° 

63.1 

63  1 

3,127 

84.3 

84.3" 

5,580 

15° 

67.6 

65.3 

3,467 

90.5 

87.4 

6,220 

30° 

84.4 

72  9 

4,832 

113  2 

97.7 

8,680 

45° 

127.5 

90.9 

9,103 

172.0 

120  4 

16,250 

60° 

260.9 

128.3 

26,290 

358  2 

173.8 

48,900 

75° 

1,112  6 

306  8 

268,083 

1,736.5 

388.2 

529,000 

0° 

84.1 

84.1 

5,654 

112  4 

112.4 

9,910 

15° 

90  2 

87.1 

6,170 

120.7 

116.6 

11,050 

30° 

112  5 

97.2 

8-,588 

150.9 

130.2 

15,430 

45° 

170.0 

121.2 

16,182 

229.4 

160.5 

28,900 

60° 

347.9 

171.0 

46,724 

478.1 

231.7 

87,000 

75° 

1,483.4 

409.1 

476,627 

2,315.4 

517.6 

942,000 

0° 

105.1 

105 . 1 

8,676 

140.5 

140.5 

15,500 

15° 

112.7 

108.8 

9,630 

150.8 

145.7 

17,260 

30° 

140.6 

121.5 

13,417 

188.6 

162.8 

24,100 

45° 

212  6 

151.6 

25,314 

286.7 

200.6 

45,200 

60° 

434.8 

213.7 

72,980 

5,91 . 1 

289  6 

135,800 

75° 

1,854.3 

511.4 

744,786 

2,S94.2 

647  0 

1,470.000 

'   Don't  Take  Chances  with  Street  Cars 

The  Ontario  Safety  League  have  been  sending  out,  in 
the  recent  past,  a  quantity  of  literature  drawing  the  atten- 
tion of  various  classes  of  people  to  the  necessity  for  watch- 
fulness in  their  daily  vocations  that  accidents  may  be  avoided 
wherever  possible.    A  typical  bulletin  is  the  most  recent  one, 


Taking  a  big  chance. 

of  which  they  have  distributed  some  10,000,  and  which  has 
special  reference  to  accidents  between  street  cars  and  motor- 
ists. Added  force  is  given  to  the  warning  by  an  illustration, 
as  shown  herewith.  The  number  of  chances  of  this  kind  that 
are  taken  daily  by  motorists  make  one  wonder  how  it  is 
possible  that  the  accidents  are  not  greater  in  number  than 
the  actual  figures  show.  The  following  notice  was  sent  out 
in  post  card  form: 

COLLISIONS 

TO  MOTORISTS: 

We  need  your  assistance  in  preventing  collisions  between 
Automobiles,  Street-Cars  and  Other  Vehicles- 
The  following  are  a  few  suggestions: 

1.     Before  you  cross  an  Intersection  look  both  ways 
and  keep  your  car  under  perfect  control. 
-  2.    When  using  the  track  allowance  keep  a  sharp 
lookout  for  street  cars  following. 

3.  Use  extra  care  when  driving  out  of  lanes  or 
alleyways — the  law  places  the  limit  at  4  miles 
per  hour. 

4.  If  forced  to  stop  on  the  track  behind  a  standing- 
street  car  keep  at  least  ten  feet  away — the  trol- 
ley car  may  have  to  back. 

5.  Look  -out  for  the  street  car  along  side,  which 
may  turn  to  the  right  at  an  intersection. 

6.  Remember  that  an  automobile  can  be  stopped 
in  much  less  distance  than  a  street  car,  and  bear 
in  mind  also  that  a  street  car  cannot  turn  from 
its  tracks  to  avoid  a  collision.  Above  all  remem- 
ber that  a  few  seconds  delay  may  avoid  a  serious 
accident. 

7.  Watch  for  pedestrians  passing  in  front  of  a 
street  car  while  you  speed  to  pass,  particularly 
at  intersections. 

Yours  for  greater  safety, 
ONTARIO  SAFETY  LEAGUE 
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Electric  Cooking  in  Ontario  Province 

Tabulated  Figures  of  the  Actual  Operating  Costs  in  a  Number  of  Cities 
and  Towns— Individual  Expense  is  Small 


Of  all  the  household  electrical  appliances  that  have  gradu- 
ally wormed  their  way  into  the  good  graces  of  the  average 
home-keeper,  none  exerts  so  wide  an  influence  probably,  as 
the  electric  range.  When  all  is  said  about  the  convenience 
and  general  utilitarianism  of  the  other  devices  which  may 
be  used  wherever  there  is  a  lamp  socket,  there  is  no  getting 
away  from  the  fact  that  the  kitchen  is  the  room  where  about 
99  per  cent,  of  the  cooking  in  the  regular  home  is  done,  and 
in  the  kitchen  the"  all-important  item  is  the  range.  It  seems 
unnecessary  to  recapitulate  the  advantages  of  the  electric 
kitchen — as  a  matter  of  fact  no  amount  of  reiteration  is  as 
good  as  a  single  glance  into  one  of  them.  That  glance  re- 
veals a  state  of  absolute  cleanliness  and  absence  from  poison- 
ous odors  which  the  user  of  coal  or  gas  cannot  appreciate 
without  actually  experiencing  it.  It  reveals  a  room  as  cosy, 
neat  and  livable  as  any  other  room  in  the  home. 

It  is  strange  how  tenaciously  our  forefathers  and  mothers 
clung  to  the  idea  that  the  chief  expense  involved  in  the 
fitting  up  of  a  home  lay  in  the  direction  of  the  "parlor," 
which  was  used  on  the  average  about  one  hour  a  week,  while 
the  kitchen,  which  was  the  home  of  the  female  portion  of 
the  family  for  some  ten  hours,  and  often  more,  every  day, 
generally  consisted  of  a  "lean-to."  It  was  an  inexplicable 
attitude  of  mind,  it  is  true,  but  nevertheless  it  has  died  hard. 
Even  to-day  many  a  householder  will  pay  out,  without  ques- 
tion or  murmur,  money  for  articles  which  are  used  only  at 
rare  intervals,  for  his  "best"  room,  while  the  kitchen  equip- 
ment remains  litt+e  better  than  a  relic  of  the  medieval  ages. 
Why  are  we  constituted  thus?    Can  anyone  say? 

What  we  homekeepers  in  this  twentieth  century  appear 
to  be  just  realizing  the  rationalism  of  is,  that  our  kitchens 
are  the  very  "hearts"  of  our  home  business  organizations. 
They  occupy  the  same  place  relatively  as  the  generating 
plant  in  a  power  system,  and  the  way  we  have  been  comport- 
ing ourselves  in  the  past  with  our  modern  parlors  and  our 
mediaeval  kitchens  is  just  the  equivalent  of  painting  the  poles 
of  our  distribution  lines  when  we  ought  to  be  repairing  the 
broken  insulators. 

In  a  general  way,  of  course,  the  salesman  is  up  against 
these  inexplicable  hereditary  anachronisms  which  makes  it 
so  much  easier  to  sell  a  Victrola  than  an  electric  range.  Im- 
provement by  evolution  is  a  slow  process,  however,  and  the 
only  rational  method  seems  to  be  to  institute  a  most  vigor- 
ous campaign  of  education-  The  importance  of  the  kitchen 
in  the  home  must  be  pointed  out  and  emphasized  and  re- 
iterated again  and  again.  It  is  an  important  factor  in  the. 
"emancipation"  of  women  and  they,  of  course,  should  be 
the  first  to  be  convinced  and  enlisted  as  co-workers. 

Little  by  little,  evidence  is  accumulating  of  the  satisfy- 
ing results  of  electric  cooking  which  will  make  it  much  easier 
as  time  goes  on  to  educate  and  convince  the  general  public. 
In  actual  fact,  the  results  are  better  than  any  claims  that 
were  ever  made  for  electric  ranges.  The  equipment  has  not 
fallen  down  in  any  respect.  Users  are  unanimously  enthusi- 
astic. i^xi)enses  arc  low,  less  than  a  few  short  years  ago 
would  liave  lieen  tliought  possil)le.  As  evidence  of  this,  we 
may  refer  to  figures  recently  gathered  by  the  Hydro-electric 
Power  Commission  of  Ontario,  from  various  municipalities, 
regarding  average  consumi)tion  per  home,  average  per  per- 
son, etc.  The  data  received  and  published  in  the  Hydro  Bul- 
letin covered  some  thirty  municipalities,  and  the  figures 
quoted  below  are  interesting  indeed.    It  will  be  remembered 


that  the  system  of  charging  by  these  municipalities  is  uni- 
form— a  certain  charge  (3  cents)  per  100  square  feet  of  floor 
area,  plus  a  primary  meter  rate  for  the  first  three  kilowatt 
hours  per  month  per  100  square  feet  of  floor  area,  plus  a  sec- 
ondary rate  for  all  excess. 

The  most  complete  information  was  obtained  from  the 
city  of  London,  where  the  rates  mentioned  above  are  three, 
two  and  one  cents,  with  a  10  per  cent,  discount  for  prompt 
payment.  The  consumers  are  divided  into  groups,  depending 
on  the  number  of  persons  in  the  household.  Of  49  families 
with  only  two  persons  in  the  family,  the  total  monthly  con- 
sumption, including  range  and  all  other  electrical  equipment, 
averaged  151  kw.h.  The  average  of  this  same  49  before  they 
installed  the  range  was  32  kw-h.  per  month,  leaving  the  aver- 
age consumption  of  the  range  alone  119  kw.h.  The  average 
floor  space  occupied  by  these  49  families  was  1,370.  The 
average  monthly  bill,  without  the  range,  was  88  cents,  and 
with  the  range,  $2.03,  so  that  the  cost  of  cooking  alone  aver- 
aged .1;1.15  per  month.  The  average  range  capacity  was  5.13 
kw.  The  average  consumption  of  current  per  person  thus 
works  out  at  60  kw.,  and  the  cost  per  person  per  month,  at 
58  cents. 

Another  group  of  66  consumers  in  the  city  of  London, 
having  three  persons  in  the  family,  had  an  average  con- 
sumption of  171  kw.h.  per  month,  where  the  consumption 
without  the  electric  range  had  been  34  kw.h.;  this  left  137 
kw.h-  per  month  for  the  range  alone,  over  an  average  of  66 
families.  The  average  floor  area  was  1,620  square  feet,  and 
the  average  monthly  bill  was  $2.33,  as  compared  with  99  cents 
before  the  installation  of  the  range,  leaving  the  average  cost 
of  the  range  per  month  $1.34.  In  this  case  the  average 
capacity  of  the  range  was  5.35  kw.  The  average  consumption 
per  person  works  out  at  46  kw.h.  and  the  average  cost  per 
person  at  45  cents. 

An  average  of  53  families  having  four  in  the  family  gave 
a  monthly  consumption  of  212  kw.h.  with  the  range,  as  com- 
pared with  39  before  the  range  was  installed,  leaving  173 
kw.h.  for  the  range  alone.  The  average  floor  space  was 
1,770  ft-  The  monthly  bill  was  $2.87  as  compared  with  $1.15 
without  the  range,  leaving  the  cost  of  the  range  per  month 
over  an  average  of  53  families,  $1.72.  The  average  capacity 
of  the  range  was  5.97  kw.,  the  average  consumption  per  month 
per  person,  43  kw.h.,  and  the  average  cost  per  month  per 
person,  43  cents. 

The  number  of  families  having  five  in  a  family,  of  which 
records  had  been  taken  in  London,  was  38.  The  monthly 
consumption  in  this  case  worked  out  at  205  kw.h.  on  the 
average,  compared  with  37  kw.h.  before  the  range  was  in- 
stalled, leaving  168  kw.h.  for  the  range  alone.  The  floor 
space  averaged  1,780  square  feet-  The  monthly  bill  averaged 
$2.82,  as  against  $1.13  without  the  range,  leaving  $1.69  for 
the  cost  of  operating  the  range  alone.  The  average  capacity 
of  the  ranges  used  was  5.5  kw.,  the  average  consumption  per 
person  per  month  was  34  kw.h.,  and  the  cost,  34  cents. 

Twenty-two  consumers,  with  si.x  persons  in  the  family, 
averaged  a  monthly  consumption  of  242  kw.h.,  as  against 
41  without  the  range,  leaving  201  kw.h.  per  month  per  family 
for  the  range  alone.  The  floor  area  averaged  1,830  square 
feet.  The  total  cost  averaged  $3-16,  as  compared  with  $1.20 
before  the  range  was  put  in,  leaving  the  range  cost  alone, 
$1.96.  The  average  capacity  of  the  range  shows  a  slight  in- 
crease to  6.15  kw.    The  consumption  per  person  per  month 
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works  out  at  ;!4  kw.li.,  the  same  as  for  the  fi ve-in-a-family 
group,  and  the  cost  per  person,  '.V.i  cents. 

Of  families  with  seven  in  the  family,  eleven  were  report- 
ed, havin'g  an  average  consumption  of  274  kw.h.  per  month, 
as  against  68  previous  to  installing  the  range.  This  leaves 
206  kw.h.  for  the  range  consumption  alone.  The  average  floor 
area  is  2,050  square  feet.  The  average  cost  per  month  is 
$3-58,  of  which  $2.00  is  the  average  for  the  range  alone. 
In  this  case  the  monthly  consumption  per  person  works  out 
at  29  kw.h.,  and  the  cost  at  29  cents. 

With  eight  persons  in  the  fahiily,  six  consumers  were 
averaged,  giving  a  total  average  consumption  of  275  kw.h., 
of  which  222  was  for  the  range  alone-  The  floor  space  was 
2,050  again.  The  total  monthly  cost  was  $3.60,  of  which  $2.14 
was  for  range  current.  This  gives  the  consumption  per 
person  per  month  as  28  kw.h.,  and  the  cost  27  cents. 

Nine  persons  in  the  family,  over  an  average  of  five, 
consumed  292  kw.h.  each  month,  of  which  250  was  for  the 


range-  In  this  case  the  floor  sjjace  was  smaller,  1,480  square 
feet.  The  total  cost  of  current  was  $3.74,  of  which  $2.38  was 
for  the  range  current  alone.  The  average  consumption  ])er 
person  was  28  kw.h.,  and  tiic  average  cost  26  cents. 

These  figures,  as  well  as  those  obtained  from  a  number 
of  other  Ontario  towns  and  cities,  are  tabulated  below,  and, 
in  general,  it  will  be  seen  that  the  cost  is  so  low  as  to 
cause  comment  even  among  those  who  have  had  the  greatest 
faith  in  the  use  of  electricity  for  cooking  purposes.  It  will 
also  be  seen  that,  in  a  general  way,  the  figures  indicate  that 
as  a  family  increases  in  size  the  cost  per  person  is  less-  This 
is  natural  enough,  as  evidently  a  larger  portion  may  fre- 
quently be  prepared  with  practically  the  same  heat  consump- 
tion as  the  smaller  portion,  and  particularly  is  this  true  where 
the  range  is  not  watched  carefully  and  the  energy  conserved. 


Hydro  estimates  have  been  forwarded  the  municipality 
of  Glencoe,  giving  rates  at  which  power  can  be  supplied. 


Tabulated  results  of  consumption  of  energy  by  electric  ranges,  cost  per  month  etc. 


No.  of 


Size 


Monthly  consumption 
KW.  hrs. 


averaged 

family 

without 

with 

range 

range 

2 

3 

34 

147 

3 

4 

54 

200 

3 

44  ■ 

248 

Average 

of  all 

43 

233 

Average 

of  all 

30 

229 

4 

3 

52 

228 

2 

4 

100 

249 

2 

5 

49 

450 

2 

6 

47 

308 

Floor 
area 
sq.  ft. 


Monthly 
bill 


of  sq.  ft.         without  with 

range  range  range 

Brampton  (rate  5c,  2c,  Ic — 10  per  cent.) 

113  1850         $1.11  $2.32 

146  2567           1.66  3-18 

204  2500           1.47  3.58 


190 


1625 


1-49 


3.51 


Gait  (rate  3c,  2c,  Ic — 10  per  cent.) 

199  1880  1.04  3.04 

Goderich  (rate  3c,  4.5c,  2.25c— 10  per  cent.) 

176  1500  .99  5.25 

149         ■      2000  3.41  •  6-79 

Guelph  (rate  3c,  2c,  Ic — 10  per  cent.) 

401  2800  1.55  6  57 

261  2900  1.62 


6.5^ 
4.34 


for 
range 

$1-21 
1.52 
2.11 
3.03 


3.00 


4.26 
3.38 


4.02 
2.73 


Range  Range 
Range       KW.  hrs.  cost 
capacity         per        per  month 
KW.       month  per  per 
person  person 


4.07 
4.55 
5.12 
5.65 


5.44 
5.89 


6.25 
6.55 


38 
37 
41 


59 
37 


80 
44 


$0.40 
■  .38 
.42 


1.42 
.85 


.80 
.45 


Hamilton  (rate  3c,  2c,  Ic- 

—10  per  cent.) 

3 

29 

141 

74 

4.83 

35 

4 

4 

27 

188 

91 

5.45 

23 

5 

5 

34 

172 

98 

5.76 

20 

Average 

of  all 

33 

159 

113 

4.9 

Kitchener  (rate  3c,  2c,  Ic- 

— 10  per  cent.) 

3 

3 

33 

255 

333 

.94 

3.04 

2.10 

3.8  . 

74 

.77 

4 

4 

29 

209 

'  180 

.87 

2.76 

1.89 

3.14 

45 

.47 

London  (rate  3c,  2c,  Ic — 

10  per  cent.) 

49 

3 

32 

151 

119 

1370 

.88 

3.03 

1.15 

5.13 

60 

.58 

66 

3 

34 

171 

137 

1630 

.99 

2.33 

1.34 

5.35 

46 

.45 

53 

4 

39. 

313 

173 

1770 

1.15 

2.87 

1.72 

5.97 

43 

.43 

38 

5 

37 

205 

168 

1780 

1.13 

2.82 

1.69 

5.5 

34 

.34 

22 

6 

41 

242 

301 

1830 

1.20 

316 

1.96 

6.15 

34 

.33 

11 

7- 

68 

274 

206 

2050 

1.58 

3.58 

2.00 

5 

39 

.39 

6 

8 

53 

275 

222 

2050 

1.46 

3.60 

2.14 

5.05 

28 

.37 

5 

9 

36 

292 

256 

1480 

1.09 

3.47 

2.38 

6.5 

38 

.26 

2 

10 

144 

536 

392 

2650 

3.73 

6-26 

3.54 

6.5 

39 

.35 

Average 

of  all 

39 

300 

161 

1613 

1.09 

2.67 

1.58 

5.35 

St.  Thomas  (rate  3c,  2c,  Ic- 

—10  per 

cent.) 

2 

2 

16 

102 

129 

1500 

.59 

1.73 

1.31 

6.4 

9 

3 

38 

183 

122 

1856 

1.21 

2.65 

1.21 

6.3 

41 

.40 

7 

4 

48 

200 

147 

1657 

1-34 

2.69 

1.38 

6.2 

37 

.34 

5 

5 

43 

346 

232 

1540 

1.15 

2.99 

2.16 

5.96 

46 

.43 

2 

6 

36 

353 

217 

1300 

.93 

2.98 

2.05 

6.4 

36 

.34 

Average 

of  all 

44 

307 

172 

1680 

1.24 

2.78 

1.63 

6.19 

Windsor  (rate  3c,  4c,  2c.— 

-10  per  cent.) 

9 

2 

29 

136 

114 

1539 

1.41 

3-55 

3.03 

5.83 

57 

]'.02 

14 

3 

27 

157 

145 

1247 

1.32 

3.90 

2.83 

5.93 

48 

.94 

12 

4 

29 

180 

149 

1133 

1.35 

4.09 

2.85 

5.7 

37 

.71 

8. 

5 

41 

158 

139 

1341 

1.73 

3.93 

3.60 

5.93 

28 

.53 

5 

6 

50 

164 

103 

1307 

2-20 

3.90 

1.87 

5.43 

17 

.31 

2 

7 

335 

1650 

5.57 

5.5 

Average 

of  all 

32 

163 

136 

1306 

1.49 

3.92 

2.57 

5.76 
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Fig.  1.— General  view  of  section  of  grounds  at  night— Fountain  and  Horticultural  Building. 


Display  Lighting  at  the  Canadian  National 

Now  One  of  the  Big  Features  of  the  Fair— Grand  Stand  Color  Work 

Highly  Commended  by  Visitors 


At  no  other  place  in  Canada,  probably,  has  there  been 
so  much  brilliant  and  spectacular  illumination  concentrated 
in  the  same  area  as  was  shown  this  year  at  the  Canadian 
National  Exhibition,  Toronto.  Each  year  electricity,  in  one 
form  or  another,  has  been  a  prominent  feature  of  the  show, 
but  the  recent  developments  in  lamps  and  reflectors  has  made 
it  possible  to  concentrate  on  the  lighting  features  with  as- 
tonishing effect.  It  is  exceedingly  doubtful  if  anything 
more  beautiful  or  wonderful  than  the  flood  light  effects  shown 
during  the  evening  grand  stand  performances  has  been  worked 
out  anywhere  on  the  continent. 

Some  of  the  main  features  in  both  general  'illumination 
and  flood  lighting  are  illustrated.  Next  to  the  grand  stand 
displays  probably  the  most  remarkable  bit  of  illumination  is 
shown  in  Fig.  1.  In  this  picture  is  shown,  in  the  foreground, 
the  fountain  lit  up  by  flood  lights  arranged  around  the  outer 
rim  of  the  large  catch  basin  and  just  below  the  surface  of 
the  water.  The  lamps  were  installed  in  groups  of  nine  300- 
watt  tungstens  set  in  cast  iron  reflectors  rendered  water- 
tight by  ])late  glass  covers.  The  number  of  such  groups 
was  16.  .Sets  of  white,  green  and  blue  lamps  were  used 
alternately,  one  color  in  each  reflector.  The,  dome  in 
the  centre  of  the  picture  is  that  on  the  horticultural  building, 
and  is  lit  up  1)y  means  of  Hi  rows  of  lamps — 212  in  all.  These 
are  arranged  in  alternate  rows  of  red,  white  and  blue-  The 
blue  and  white  lamps  were  40-watt,  hut  it  was  found  neces- 
sary to  use  100-watt  red  lamps  to  get  the  correct  efifect.  The 
"flags  of  all  nations,"  also  on  the  horticultural  buildings,  are 
flooded  with  light  by  large  24-inch  reflectors  similar  to  those 
used  on  the  grand  stand,  described  later. 

Fig.  2  is  a  good  example  of  the  general  outline  ef?ects 


featured  practically  all  over  the  grounds.  This  particular  sec- 
tion, following  the  double  line  of  light  in  the  left  half  of  the 
picture  and  turning  at  right  angles  to  the  right  along  the 
whole  background,  is  the  "midway."  There  are  some  2J^ 
miles  of  this  wiring,  carrying  P.  &  S.  sockets,  which  is  stored 
away  from  year  to  year  ready  wired  and  added  to  as  required, 
and  which  is  used  exclusively  for  "outline"  effects. 

Fig.  3  shows  the  main  Duf¥erin  Street  entrance  to  the 
exhibition — quite  an  impressive  introduction  to  the  Fair  and 


Fig.  2.— Outline  lighting  along  the  midway. 
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calculated  to  give  the  visitor  a  favorable  impression  of  the 
wonders  that  lie  beyond. 

From  a  strictly  spectacular  point  of  view  the  grand-stand 
color  work  was  equal  to  the  best  that  Canadians  have 
yet  had  an  opportunity  of  enjoying,  and  was  most  favorably 
commented  upon  by  visitors  from  all  parts  of  the  continent. 
The  source  of  light  is  some  forty  odd  flood  reflectors  in- 
stalled on  the  roof  of  the  grand  stand.  Of  this  number, 
twenty-four  (twelve  on  each  wing  of  the  roof)  are  stationary 
and  as  such  are  used  for  fixed  general  lighting.  The  re- 
mainder occupy  the  centre  of  the  stage  and  are  movable, 
the  movement  being  manually  operated.  These  forty  re- 
flectors are  each  38  inches  in  diameter  and  were  manufactured 
on  the  grounds  by  the  exhibition  organization.  The  inner 
reflecting  surfaces  are  copper-nickel  plated.  Each  reflector 
carries  a  1,500  c.p.  nitrogen  lamp  with  special  concentrated 
filament  manufactured  expressly  for  the  purpose. 

The  beautiful  color  effects  which  caused  so  much  com- 
ment, are  obtained  by  placing  glass  screens  of  various  colors 
in  front  of  the  flood  lights.  All  the  movable  reflectors  are 
provided  with  racks  into  which  the  glass  frame  slips  like 
a  lantern  slide.  The  constant  changing  in  color  effects,  which 
required  both  a  manipulation  of  the  reflectors  and  frequent 
changes  in  the  screens,  was  accomplished  by  a  "battery"  of 
manual  operators — one  man,  in -general,  to  three  reflectors — 
with  a  number  of  attendants.  \'arying  degrees  of  light  were 
accomplished  by  means  of  a  dimmer  resistance  consisting 
merely  of  two  barrels,  in  multiple,  of  weak  electrolyte  in 
which  the  two  terminals  are  immersed  and  so  controlled 
that  they  may  be  adjusted  readily  to  varying  distances  apart. 

Summed  up,  the  electrical  features  of  the  Canadian  Na- 
tional represent  a  demand  equal  to  a  city  of  very  considerable 
dimensions.  In  all,  about  2,000  h.p.  is  required.  The  load 
consists  of  a  variety  of  motors  in  addition  to  about  60,000 


Fig.  3.— Entrance  to  Exhibition  grounds. 

lamps  of  sizes  from  2  c.p.  to  1,.500  c.p.  Briefly  and  roughly, 
the  lamp  load  is  as  follows: — monogram  sign,  1,800 — 15-watt 
tungstens;  building  lighting.  3,400 — 300-watt  nitrogens; 
street  lighting,  500 — 100-watt  nitrogens;  outline  signs,  30,000 — 
15-watt  tungstens;  general  use,  some  ;i0.000  odd.  The  lum- 
inous ball  on  the  80-foot  tower  uses  1,450 — 15-watt  units. 

Another  very  prominent  feature  of  the  exhibition  elec- 
trical display  was  the  monogram  talking  sign  installed  on 
the  manufacturers'  Iniilding.  One  view  of  this  sign  is  shown 
in  Fig.  4.  Its  o\'er-all  dimensions  are  :;5  ft.  high  by  45  ft. 
wide.  On  one  side  there  is  shown  the  United  States  flag 
and  on  the  other  side  the  flag  of  the  British  Empire.  This 


equipment  consists  of  30  monogram  boxes,  each  box  capable 
of  flashing  any  letter  or  numeral  as  well  as  several  other 
characters.  It  will  be  seen  that  these  monograms  are  placed 
in  three  horizontal  rows,  twelve  in  a  row.  In  each  monogram 
there  are  31  sockets  arranged  as  three  horizontal,  three  vertic- 
al, and  two  diagonal  rows — 765  in  the  36  monograms.  In  the 
whole  feature  there  are  1,900  15-watt  tungstens. 

The  sockets  in  each  monogram  box  are  connected  in 
groups  (each  of  which  form  one  letter  or  group)  to  the 
various  sections  of  a  commutator  so  that  there  are  in  all 
36  commutators  each  with  40  sections,  that  is,  each  com- 


It 


■■J^ 


Fig.  4.— The  monogram  or  'talking'  sign. 

mutator  is  capal)le  of  showing  40  letters.  Thus  the  machine 
fully  equipped  and  including  blank  spaces  would  contain 
nearly  1.500  leters.  The  sentences  are  set  up  in  order  and 
the  machine  reproduces  them  in  sequence  automatically, 
requiring  practically  no  attention  except  occasional  inspec- 
tion when  the  machinery  has  once  been  set  going. 

The  flags  at  each  side  of  the  talking  sign  were  oper- 
ated from  a  flasher  which  gave  them  a  very  natural  waving 
effect.  This  flasher  was  operated  by  a  1/20  h.p.  motor.  The 
talking  sign  was  run  by  a  h.p.  motor.  As  indicating  the 
very  wide  possibilities  of  a  sign  of  this  nature,  it  may  be 
interesting  to  quote  the  various  messages  which  were  flashed 
out  to  the  visiting  throngs  during  the  evenings  of  the  two 
weeks  of  the  exhibition.  These  were  run  in  some  such  se- 
quence as  given  below,  and  when  the  whole  series  had  l)een 
flashed,  from  1  to  33,  they  automatically  started  over  again. 
Below  are  the  messages: 

The  Messages 

1.  Toronto  Heartily  Welcomes   Exhibition  Visitors. 

The  Mayor. 

2.  Grand  Stand  Performance  with  Artillery  Drive  each 
afternoon. 

3.  It  is  to  secure  the  Sacred  Principles  of  Justice,  Free- 
dom and  Humanity  that  we  fight,  and  by  God's  Help 
we  mean  to  triumph.  The  King. 

4.  Waste  Means  Defeat.    Help  the  Fighters  to  Win. 

Hanna. 

5.  See  the  Jubilee  Spectacle.  Grand  Stand  each  even- 
ing.   Twelve  Hundred  Performers. 

6.  Our  Responsibility  and  Duty  cannot  be  evaded.  \'ic- 
tory  is  the  Supreme  Concern  of  the  Canadian  Nation. 

Borden. 

7.  Fine  Art  Gallery  is  open  Daily.  Wonderful  collection 
of  French,  Italian  and  Canadian  Pictures. 

s.  Midway  Just  East  of  the  Grand  Stand. 
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<).  American  Day  is  Tuesday  of  the  Second  Week.  Write 
your  U.  S.  Friends.  No  Passports  required  to  enter 
Canada. 

10.  Help  Win  the  War.  Practice  Thrift  and  Buy  War  Cer- 
tificates. R-  B.  Bennett. 

11.  Production,  Conservation  and  Fish  Exhibits  in  Gov- 
ernment Building. 

12.  Buy  an  Official  Exhibition  Catalogue — 10c. 

13.  Come  Again  and  Beat  the  Million  Year  Record. 

14.  Dog  Show  Tuesday  and  Thursday  of  Second  Week. 

15.  We  Shall  Never  Sheathe  the  Sword  until  the  Military 
Domination  of  Prussia  is  Destroyed.  Asquith. 

16.  Athletic  and   Military  Sports  on   Final   Saturday  of 
Exhibition. 

17.  The  Urgent  Call  for  Reinforcements  Must  Be  Ans- 
wered by  the  People  of  Canada.  J.  S.  Hendrie. 

18.  One  Million   Dollar  Display  Persian  Art  Treasures, 
Applied  Art  Building. 

19.  Official  Canadian  War  Pictures,  Army  &  Navy  Equip- 
ment Building. 

20.  Let  Us  Set  for  Ourselves  a  Standard  so  High  that  It 
Will  be  a  Glory  to  Live  Up  to  It.        President  Wilson. 

21.  Motor  Boat  Races  Monday,  5.30  to  6.30. 

22.  Next  Year  Greater  Than  Ever. 

The  exhibition  management  is  to  be  congratulated  on  the 
very  considerable  success  that  has  attended  their  efforts  to 
demonstrate  to  visitors  the  great  possibilities  underlying  the 
generous  and  proper  application  of  electric  light.  As  an 
advertising  feature,  too,  there  is  probably  no  single  item  that 
gives  so  much  value  for  so  small  expenditure.  It  is  to  be 
hoped  that  Mr.  Andison,  the  electrical  superintendent,  who 
had  complete  charge  of  all  the  electrical  features  this  year 
and  is,  in  great  measure,  responsible  for  their  success,  will 
be  given  the  necessary  support  to  continue  his  improvements 
so  that  the  Canadifin  National  may  come  to  be  looked  upon, 
from  the  viewpoint  of  electrical  displays,  as  a  continental 
standard. 


Accurate  Substitute  for  Daylight 


With  each  increase  in  the  efficiency  of  light  production 
by  means  of  incandescent  filaments,  comes  a  broader  open- 
ing to  new  fields  of  usefulness  for  the  incandescent  lamp. 
Step  by  step  the  color  quality  of  artificial  illumination  has 
improved  from  that  offered  by  the  carbon  lamp  to  that  which 
is  obtainable  ^rom  the  present  gas-filled  lamp.  The  higher 
filament  temperature  and  the  resulting  whiter  light  pro- 
duced at  a  much  higher  efficiency  has  made  it  possiljle,  from 
the  practical  standpoint,  to  go  a  step  farther  to  produce  artifi- 
cial illumination  of  daylight  color  quality.  As  a  result  of 
this,  commercial  units  designed  to  supply  a  substitute  for 
.several  gradations  of  daylight  have  l)een  developed.  Among 
these  is  the  "Trutint"  unit  for  accurate  color  matching.  This 
unit  ' utilizes  a  glass  color  screen  plate  which  absorbs  excess 
green,  orange,  red,  and  yellow  light  rays  from  the  filament  of 
the  lamp,  permitting  the  transmission  of  an  accurate  north 
sky  light.  The  unit  has  withstood  i?uch  severe  tests  as  found 
in  grading  cotton,  mixing  dyes,  etc.,  hut  as  its  efficiency  is 
not  high  enough  to  permit  its  use  for  general  illumination, 
its  field  is  limited  to  the  lighting  of  small  areas. 

The  Latest  Daylight  Lamp 

To  meet  the  demand  for  an  economical  artificial  illum- 
inanl  of  apijroximatc  daylight  color  quality  for  general  illum- 
ination, the  Mazda  C-2  lamp  has  more  recently  been  de- 
veloped. The  advantages  of  this  development  over  previous 
imits  designed  for  the  same  purpose  are  that  this  lamp  can 
be  used  with  any  type  of  reflector  equipment,  and  it  requires 
no  auxiliary  enclosing  color  screens.    The  Mazda  C-3  lamp  is 


identical  in  construction  with  the  Mazda  C  lamp  with  the 
exception  that  the  glass  bulb  is  of  a  blue-green  color.  The 
filament,  operating  in  an  atmosphere  of  inert  gas,  is  helically 
coiled  and  concentrated  in  the  centre  of  the  bulb.  The  col- 
ored bulb  serves  as  an  absorber  of  some  of  the  green,  red, 
yellow,  and  orange  rays  from  the  initial  light,  with  the  result 
that  the  filtered  light  has  a  color  quality  of  afternoon  sun- 
light. As  a  certain  amount  of  light  is  absorbed  by  the  col- 
ored bulb,  the  efficie;icy  is  decreased  from  that  of  the  Mazda 
C  lamp  to  approximately  that  of  the  Mazda  B  or  vacuum 
lamp. 

The  Mazda  C-2  lamp  should  not  be  confused  with  the 
Mazda  C-3  lamp  which  has  been  designed  for  photographic 
purposes.  Both  have  so-called  blue  bulbs  but  even  casual 
observation  reveals  a  great  difference  in  density  and  in 
color.  The  bulb  of  the  Mazda  C-3  is  very  dense,  transmit- 
ting only  about  35  per  cent,  of  the  light,  and  is  of  a  deep 
voilet  color.  It  transmits  the  ultra-violet  rays  which  are 
useful  in  ordinary  photography.  The  "daylight"  bulb  of  the 
Mazda  C-2  lamp  is  made  of  a  different  glass,  and  transmits 
about  65  per  cent,  of  the  total  light,  but  containing  elements 
which  do  not  transmit  ultra-violet  light  very  readily.  It 
appears  more  greenish  in  color  than  the  Mazda  C-3  lamp. 

Some  of  the  leading  fields  for  the  Mazda  C-3  lamps  are 
art  galleries,  department  stores,  haberdasheries,  cigar  stores, 
clothing  stores,  millinery  shops,  tailoring  shops,  shoe  stores, 
jewelry  shops,  paint  and  wall  paper  stores,  furniture  stores, 
undertaking  establishments,  laundries,  dry  cleaning,  medicine 
and  surgery,  hospitals,  color-printing,  hardware  stores,  lib- 
raries, grist  mills,  florist  shops,  automobile  display  rooms, 
textile  plants,  photographic  studios,  offices,  drug  stores,  bar- 
ber shops,  laboratories,  microscopy,  grocery  stores,  confec- 
tionery stores,  hair-dressing,  show-windows,  fur  stores,  brew- 
eries, dentistry,  and  in  many  other  stores  and  in  isolated  cases. 
In  office  lighting,  annoying  conditions,  due  to  the  difference 
in  the  colors  of  daylight  and  ordinary  artificial  light,  have 
been  eliminated  in  a  number  of  cases. 

Two  suggestions  may  be  of  value  to  those  installing 
Mazda  C-2  lamps: 

1.  — Use  50  per  cent,  greater  wattage  than  in  Mazda  C 
lighting. 

2.  — Use  same  wattage  as  in  Mazda  B  lighting. 
Technical  data  on  Mazda  C-3  lamps  are  given  in  Table 

1  herewith: 


Table  No.  1 
Technical  Data  on  Mazda  C-2  Lamps 
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The  Minnedosa  Power  Company  have  been  experiencing 
trouble  on  account  of  lack  of  water  supply  at  their  plant  on 
the  Little  Saskatchewan  River,  just  north  of  the  town.  The 
Little  Saskatchewan  is  fed  by  tributary  streams  which  drain 
lakes  in  the  Riding  Mountains  and  until  lately  the  flow  has 
always  been  adequate.  The  trouble  has  developed  due  to  the 
activities  of  beavers  which  have  been  building  dams  across 
the  triljutary  rivers  in  great  numbers.  The  result  is  that  the 
Little  Saskatchewan  is  likely  to  become  almost  dry  this 
winter  unless  these  animals  are  moved  on  to  other  streams. 
Mr.  (}eo.  A.  Grierson,  member  of  the  legislature  for  Min- 
nedosa, has  asked  that  the  chief  game  warden  be  instructed 
to  take  the  necessary  action  to  rid  the  town  of  this  menace. 
He  thinks  that  if  this  is  done  without  delay  the  beavers  will 
have  ample  time  to  establish  themselves  in  new  quarters 
before  winter. 
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Lighting  of  An  Underground  Passage 


New  Lamps  Utilized  to  Produce  a  Daylight  Effect— Automatic  Control  of 
Switches— Storage  Battery  for  Emergency 


An  unusual  underground  passageway  constructed  through 
a  hill  on  which  the  laboratory  and  office  buildings  of  the 
National  Lamp  Works  are  situated  at  Cleveland  is  described 
in  the  Electrical  World.  The  purpose  of  the  passage  is  to 
provide  a  comfortable  approach  to  the  top  of  the  hill  in  ad- 
dition to  an  outdoor  stairs.  Two  desirable  characteristic,-^ 
were  that  the  pasageway  be  dry  and  well  lignted.  The  sub- 
way, as  it  is  called,  is  312.93  ft.  long,  and  rises  34.22  ft.  in  that 
distance.  Keeping  the  walls  free  from  condensate  so  that 
the  subway  would  always  be  dry  proved  comparatively  simple; 
but  not  so  the  lighting.  The  primary  object  to  be  attained 
by  the  lighting  was  twofold.  It  should  remove  that  dingy 
atmosphere  which  is  present  in  almost  all  underground  pass- 
ages, and  it  should  enhance  the  appearance  of  the  interior. 

As  the  first  step  in  determining  what  sort  of  lighting 
would  best  accomplish  these  effects,  a  quarter-scale  card- 
board model  was  built  and  several  schemes  of  lighting  it 
were  tried.  It  was  decided  as  the  result  of  tiiis  rough  in- 
vestigation that  lighting  which  would  simulate  daylight  in 
color  and  distribution  would  be  the  most  desirable.  Such  a 
lighting  scheme,  it  was  believed,  would  lessen  the  sense  of 
being  underground.  While  it  was  not  the  intention  to  con- 
vey the  impression  of  an  up-ground  passageway,  the  simula- 
tion of  daylight  is  so  complete  that  many  visitors  are  de- 
ceived. 

All  of  the  lighting-circuit  leads  are  run  in  conduit  laid  in 


Fig.  1— Underground  passageway  that  is  apparently  illuminated 
by  sunlight. 

the  air  ducts  between  the  walls.  At  each  of  the  thirty-two 
windows  a  branch  is  taken  off  one  of  the  three-wire  No.  8 
lines  to  serve  a  100-watt.  110-volt  l)lue-glass  daylight  lamp 
installed  in  a  show-window  lighting  reflector.  The  type  of 
three-wire  circuit  which  is  used  was  selected  so  that  the  line 
drop  could  be  taken  care  of  by  installing  lower-voltage  lamps 


of  a  single  rating  for  the  entire  length.  The  glass  used  in  the 
window  panes  is  a  translucent  glass  known  as  "cynite."  that 
is  high  in  transmission  efficiency  but  is  sufficiently  scattering 
in  its  refraction  not  to  reveal  any  of  the  details  of  the  wall 
behind  it. 

Uniform  Illumination  Avoided 

Uniform  illumination  is  not  provided.  This  was  in  or- 
der that  the  alternating  lights  and  shadows  might  break  up 
the  long  passageway  and  make  it  seem  shorter.  In  placing 
the  windows  locations  were  selected  which  would  allow  ade- 
quate lighting  of  the  4  per  cent,  ramps  and  five  runs  of 
stairs,  which  are  laid  out  with  eight  steps  to  the  run.  The 


Fig.  2  -Shows  wiring  plan  for  lighting  pa.ssageway. 

plan  of  placing  the  windows  opposite  one  another  was  con- 
sidered better  than  staggering  them,  since  the  latter  arrange- 
ment would  have  given  the  subway  a  zigzag  effect. 

Of  equal  importance  with  the  consideration  of  effect  of 
the  lighting  came  that  of  its  reliability,  for  darkness  in  such 
a  long,  narrow  passage  at  rush  hours  would  create  An  ex- 
tremely dangerous  condition.  Solution  of  the  reliability  prob- 
lem was  reached  by  installing  an  emergency  lighting  circuit 
carrying  six  15-watt  tungsten  lamps,  which  operate  continu- 
ously on  the  central  station  lighting  circuit  as  long  as  energy 
remains  on  the  lines.  Should  this  power  source  fail,  a  relay 
which  is  retained  in  position  only  jjy  the  central  station  energy 
would,  actuated  by  gravity,  falh  and  connect  the  emergency 
circuit  to  a  storage  battery  ordinarily  used  in  the  laboratory 
for  testing  work. 

Control  Either  Manual  or  Automatic 

The  main  lighting  circuits  are  arranged  for  either  manu- 
al or  automatic  control  as  desired.  There  are  door  switches 
at  both  entrances  to  the  subway  arranged  so  that  opening 
the  door  turns  on  the  thirty-two  daylight  lamps  whenever 
the  control  mechanism  is  set  for  automatic  operation.  The 
same  action  sets  a  time  switch  in  action  so  that  it  will  turn 
the  lights  out  in  four  minutes.  A  person  can  walk  through 
the  subway  in  from  one  and  one-half  to  two  minutes.  Should 
another  person  enter  the  passage  before  the  end  of  any  four- 
minute  period  for  which  the  lamps  are  lighted  the  time  switch 
would  be  automatically  set  back  to  its  starting  point,  and  the 
lamps  would  operate  another  full  four  minutes. 

These  automatic  operations  are  all  performed  on  a  panel- 
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board,  the  essential  elements  of  which  are  a  standard  remote- 
control  switch,  a  clock  mechanism  connected  to  the  subway 
door  switches,  a  relay  for  the  emergency  lighting,  a  small 
three-pole  knife  switch  for  cutting  out  automatic  operation 
and  substituting  manual  control,  a  pilot  lamp  in  the  emer- 
gency circuit,  and  a  push-button  in  the  door  circliit  which 
can  be  used  in  testing  at  the  board. 

The  automatic  system  will  properly  take  care  of  the  light- 
ing for  all  ordinary  traffic  in  the  subway.  It  has  been  found, 
however,  that,  at  least  during  the  winter  months,  the  auto- 
matic system  keeps  tlie  lights  on  continuously  through  the 
greater  part  of  the  day  on  account  of  the  frequency  with 


which  the  subway  is  used.  Therefore  it  has  been  considered 
advisable  to  disconnect  the  automatic  mechanism  during  the 
busy  hours  of  the  day.  This  can  be  done  by  a  watchman  on 
his  regular  rounds  and  it  saves  the  wear  on  the  mechanism. 
The  automatic  system  is  most  useful  in  taking  care  of  the 
lighting  after  the  busy  hours  are  over  and  during  the  hours 
and  days  of  infrequent  traffic. 

The  entire  work  of  the  design  was  done  by  Evan  J.  Ed- 
wards of  the  laboratory's  engineering  staff.  His  original 
solution  of  the  engineering  problems  recounted  here  is  of 
special  interest  because  so  far  as  it  is  known  the  problems 
are  entirely  without  precedent. 


Electric  Appliance  Business  in  Edmonton 


By  A.  W.  Ormsby* 


Previous  to  the  summer  of  1916  the  electric  appliance 
business  in  Edmonton  was  handled  by  the  local  dealers,  and 
with  a  fair  amount  of  success.  It  was  felt,  however,  that  con- 
sidering there  is  no  gas  competition  in  this  city  and  about 
ninety-five  per  cent,  of  available  houses  are  connected,  the 
sales  could  be  considerably  increased.  The  City  Electric 
Light  Department  created  a  commercial  section  with  this 
object  in  view  and  the  results  have  more  than  justified  the 
expectations  and  warranted  the  comparatively  small  expendi- 
ture necessary. 

A  fully  equipped  showroom  was  installed  in  the  office 
where  customers  pay  their  electric  light  bills.  The  demon- 
strating and  sales  are  handled  by  a  capable  young  lady  mem- 
ber of  the  office  staff,  who  also  attends  to  other  electrical 
work.  A  man  with  technical  training  is  available  in  the 
office  when  necessary,  and  is  in  charge  of  this  commercial  sec- 
tion. These  features  were  advertised  extensively  in  the  local 
newspapers,  the  keynote  of  all  the  earlier  advertising  copy 
being  "a  desire  to  give  reliable  information  and  advice  about 
anything  electrical,"  i.e.,  "Service."  We  have  been  very  suc- 
cessful in  this  respect  and  have  ajjparently  been  able  to  in- 
spire confidence.  Many  people  take  the  opportunity  to  dis- 
cuss their  electrical  problems,  which  has  almost  invariably 


ELECTRIC 


IRONS 
TOASTERS 
GRILL  STOVES 

At  our  own  Showrooms 

201  CIVIC  BLOCK 


Typical  postal  card  on  which  accounts  are  sent. 

resulted  in  sales  being  made.  The  fact  that  we  are  a  muni- 
cipal department  has  also  possibly  helped  in  this  matter  of 
gaining  the  confidence  of  the  citizens.  People  calling  at  the 
office  to  pay  their  electric  light  bills  have  been  interested  in 
the  display  and  sales  were  made  in  many  cases  where  pros- 
pects would  probably  have  not  bothered  to  enter  an  electric- 
al store. 

Electric?  light  accounts  are  delivered  in  the  form  of 
postal  cards,  and  about  two-thirds  of  the  address  side  is  used 

'Superintendent  Light  and  Power. 


for  advertising  copy,  which  is  changed  monthly.  This  has 
proved  to  be  very  effective  advertising  and  at  a  nominal  cost. 
Advertising  matter  for  special  features  and  manufacturers' 
envelope  enclosures  were  also  delivered  by  the  meter  readers 


For  Light  Housekeeping 
"COOK  BY  WIRE" 

No  fuel  to  bother  witli--always  ready 

ELECTRIC  GRILL  STOVE 

Will  boil,  fry.  toast  or  broil — also  an  ovenette  attachment  (or  baking. 
'  ONE  CENT  FOR  FIFTEEN  MINUTES  USE 

Section  Showroom  201  Civic  Block 


Typical  postal— Advertisements  are  changed  monthly. 

on  their  monthly  visits.  Local  newspaper  advertising  is 
carried  out  at  a  minimum  of  once  a  week. 

Meter  readers  are  given  a  commission  on  all  sales  where 
they  actually  collect  the  money.  Some  of  them  have  proved 
to  be  very  good  salesmen  and  continue  to  add  an  appreci- 
able amount  to  their  monthly  salaries  by  commissions  on 
these  sales.  The  housewife  is  often  interested  to  enquire 
about  the  meter  reading  and  the  meter  reader  has  an  excel- 
lent opportunity  to  guide  the  conversation  to  the  subject  of 
electric  domestic  appliances.  Sales  are  thus  made  quite 
frequently  and  to  the  mutual  advantage  of  all  concerned. 

Several  special  features  have  also  been  introduced  to 


FIFTY  CENTS  OFF  YOUR  NEXT 
Electric  Light  Account 

For  a  limited  time  we  will  give  a  Coupon  to  the  value  of  FIFTY  CENTS 
with  each 

Electric  Iron,  Glow  Stovc»  Toaster,  or  Other 
Domestic  Appliance 

When  Durchased  for  Cash  at  our  Showroom,  201  Civic  Block,  or  from 
local  dealers. 

When  desired  we  will  sell  on  Monthly  Instalments,  $1.00  Cash 
Payments  on  Electric  Irons.     Other  Appliances  on  favorable  terms. 

Take  advantage  of  the  Electric  Way  in  your  homo— Practical,  Clean  and  Convenient 

City  Electric  Light  Department 


Commercial  Section 


201  Civic  Block 


Fifty  cent  coupon  to  boost  appliance  sales. 
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boost  sales,  one  in  particular  proving  very  successful.  This 
was  a  coupon  worth  fifty  cents  off  the  next  electric  light 
bill.  These  coupons  were  issued  for  a  limited  period  with 
each  cash  purchase  of  an  electric  iron  or  toaster.  Arrange- 
ments were  made  with  practically  all  local  dealers  to  also 
issue  these  coupons,  in  which  case  the  Electric  Light  Dept. 
charged  25c  back  to  the  dealer  for  each  coupon  cashed  in. 
This  coupon  was  the  only  equivalent  to  price  cutting  which 
was  introduced,  all  appliances  being  maintained  at  the  regu- 
lar resale  price. 

Use  Monthly  Payment  Plan 

The  monthly  payment  plan  was  introduced  after  a  con- 
siderable amount  of  cash  business  had  been  done,  and  this 
again  helped  to  boost  sales  and  continues  at  the  present  time 
to  be  a  very  popular  feature.  As  all  purchasers  on  this  plan 
must  be  already  on  the  books  as  electric  light  customers  it 
is  a  very  simple  matter  to  eliminate  the  few  undesirable  ac- 
counts. The  payments  are  added  to  the  monthly  electric 
light  bill,  and  as  each  light  account  is  covered  by  a  guar- 
antee deposit  the  sale  is  almost  as  safe  as  a  cash  one.  Our 
bad  debts  from  this  source  have  been  practically  nil.  The 
contract  form  which  is  signed-  specifies  that  such  payments 
are  not  refundable,  also  the  total  becomes  due  immediately 
the  lighting  account  is  closed. 

Ten  per  cent,  is  added  to  the  cash  price  for  monthly 
payment  sales.  Irons  and  toasters  are  sold  for  one  dollar 
cash  and  the  balance  at  one  dollar  a  month.    All  other  ap- 


pliances are  sold  on  the  basis  of  one  quarter  cash  and  the 
balance  in  six  equal  pionthly  payments.  This  monthly  pay- 
ment plan  appeals  to  many  people,  and  since  it  was  intro- 
duced we  have  succeeded  in  putting  quite  a  considerable 
additional  appliance  load  on  our  lines. 

The  lighting  rate  is  seven  cents  per  kw.h.,  and  cooking 
rate,  when  registered  on  a  separate  meter,  three  cents  per 
kw.h.  Both  rates  are  subject  to  10  per  cent,  discount  for 
prompt  payment. 

Co-operation  With  Local  Dealers 

Appliance  stock  is  bought  from  the  local  dealers  at  a 
slightly  less  discount  than  they  ol)tained  from  the  wholesale 
jobbers.  This  plan  was  adopted  in  order  to  secure  the  co- 
operation and  keep  the  goodwill  of  the  local  electrical  men, 
and  has  proved  quite  satisfactory.  They  are  not  in  a  posi- 
tion to  deal  with  the  monthly  payment  sales,  but  still  secure 
the  benefit  of  the  increased  business  which  could  not  be 
reached  on  a  cash  sale  basis.  It  might  be  mentioned  that  all 
repair  work  on  cords,  etc.,  is  left  in  the  hands  of  the  local 
dealers. 

The  foregoing  is  just  a  brief  outline  of  some  of  the 
methods  that  have  proved  successful  in  increasing  the  ap- 
pliance sales  in  this  city.  We  confidently  expect  that  by 
continuing  such  methods  and  co-operating  with  the  local 
electrical  men  we  shall  eventually  reach  the  desirable  condi- 
tion when  every  home  will  have  its  equipment  of  electrical 
domestic  appliances. 


Domestic  Appliances  in  Regina 

  By  E.  W.  Bull*  '■  


The  use  of  electric  domestic  appliances,  especially  ranges 
and  water  heaters,  is  of  considerable  importance  to  central 
stations  to  assist  in  filling  the  valley  of  the  load  curve,  and 
should  be  encouraged  t)y  fixing  a  reasonable  rate  and  by 
advertising  and  demonstrations  showing  the  advantage  and 
convenience  of  electrical  appliances. 

In  Regina  we  have  adopted  a  combined  rate  for  domestic 
light,  heating  and  power,  as  follows:  The  first  fifty  kilowatt 
hours  per  month  being  charged  at  lighting  rates,  the  balance 
of  consumption  being  charged  at  cents  per  kilowatt  hour, 
with  a  service  charge  of  fifty  cents  per  kilowatt  of  demand 
on  all  of  lighting  service,  and  on  sixtj'  per  cent,  of  heating 
appliance  demand. 

We  are  also  handling  electric  ranges  and  water  heaters 
at  cost,  and  allow  time  payments  for  these  appliances,  and 
also  rent  ranges  for  a  limited  time  to  customers  who  are 
doubtful  of  the  advantages  of  electric  cooking. 

A  rather  healthy  movement  has  started  toward  the  use 
of  electric  heating  devices  and  many  consumers  are  taking 
advantage  of  our  reasonable  rates  and  sales  department  for 
ranges  and  water  heaters.  I  attach  herewith  a  circular  letter 
which  explains  our  rate  for  this  kind  of  service: 

Typical  Circular  Letter 

Regina,  Sask.,  August  30th,  1917. 

Dear  Sir: — 

In  case  you  are  interested  in  the  operation  of  an  electric 
range  we  would  say  that  both  range  and  light  supply  go 
through  one  meter  and  one  bill  would  supply  to  both  the 
range  and  lighting  service.  The  rate  being,  that  the  first  50 
kw.  hours  will  be  charged  at  lighting  rates,  all  over  this 
consumption  being  charged  at  l^c.  per  kw.  hour.    The  ser- 

*Supt.  Ligrht  and  Power  Dept. 


vice  charge  will  apply  to  your  lights  as  at  present  and  to 
60  per  cent,  of  the  range  capacity.  A  representative  bill  for 
a  consumer  using  a  5  kw.  stove  using  190  kw.  hours  for 


both  stove  and  lights  would  be  as  follows: 

Light  service  charge   .50 

Range  service   charge    1.50 

20  kw.  at  7c   1.40 

30  kw.  at  6c     1.80 

140  kw.  at  l^c   1.75 


Total  bill   "  $6.95 

Subject  to  a  discount  of  10  per  cent. 


In  case  a  large  family  making  further  use  of  this  range 
adds  50  per  cent,  to  the  range  consumption,  the  bill  would 
then  be  increased  by  only  $1.05,  also  subject  to  a  discount 
of  10  per  cent. 

You  will  see  that  although  you  cannot  hope  to  get  a 
bill  for  less  than  $6  or  $7,  considerable  use  can  be  made  of 
the  range  without  adding  greatly  to  this  amount. 

This  feature  may  be  taken  advantage  of  by  using  a  water 
heater  for  hot  water  service  in  your  home.  As  a  sample  of 
what  bill  may  be  expected  from  this  combination  service  I 
have  examined  the  account  of  an  installation  consisting  of 
lights,  ranges  and  water  heater,  and  where  the  occupants 
consist  of  two  families  and  a  servant,  and  find  that  the  total 
consumption  for  one  month  was  400  kw.  hours,  and  on  this 
basis  of  new  rates  the  monthly  bill  was  $8.62,  after  taking  ad- 
vantage of  the  discount. 

Trusting  this  information  will  be  of  service  to  you.  and 
that  you  will  decide  to  install  this  service.  I  am. 
Yours  very  trulj', 

E.  W.  Bull, 
Supt.  Light  &  Power  Department. 
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Modern  Ideals  of  Factory  Lighting— I. 

 '■   By  C.  E.  Clewell*   


The  many  advantages  and  the  fundamental  importance  of 
adequate  lighting  in  the  industries  are  now  beginning  to  be 
appreciated  by  those  who  are  responsible  for  this  phase  ot 
the  factory  equipment.-  The  remarkable  changes  which  have 
been  made  in  the  design  and  installation  of  the  lighting  system 
have  not,  however,  reached  a  point  where  they  may  be  said 
to  be  fully  standardized  for  given  processes  of  manufacture, 
and  there  are  many  cases  still  to  be  found  where,  either 
through  neglect  or  through  ignorance  of  the  ways  and  means 
for  accomplishing  the  best  results  at  the  least  expense,  the 
new  ideas  concerning  the  illumination  for  factory  interiors 
are  not  understood.  It  is  the  purpose  of  this  article,  therefore, 
to  call  attention  to  some  of  the  more  important  aspects  of 
the  problem,  and  t,o  suggest  some  of  the  details  whereby 
the  average  factory  manager  may  secure  for  his  plant  a  system 
of  lighting  which  will  be  in  keeping  with  the  possibilities 
which  are  now  available. 

The  increasing  attention  which  has  been  given  to  the 
lighting  question  is  due  partly  to  a  realization  of  the  im- 
portant effect  which  can  be  produced  on  manufacturing 
methods  by  an  effective  lighting  system,  and  also  to  the  fact 
that  the  development  of  modern  lamps  within  the  past  few 
years  has  made  it  possible  to  obtain  illumination  results  with 
the  newer  equipment  which  could  not  be  realized  in  former 
years  with  the  less  efficient  lamps  and  the  smaller  number 
of  types  and  sizes  of  illuminants  then  available.  Factory 
lighting  as  it  is  understood  to-day  is  therefore  a  develop- 
ment both  in  the  physical  equipment  on  the  market  as  well 
as  in  the  attitude__which  has  been  taken  towards  the  work- 
ing conditions  which  surround  employees  in  thei-r  every-day 
work.  I 

Natural  Light  in  Its  Relation  to  Artificial  Lighting 

The  relations  of  natural  light  to  the  problem  of  artificial 
lighting  requirements  are  so  vital  to  the  subject  that  it  is 
important  in  a  discussion  of  this  kind  to  emphasize  at  the 
outset  that  a  poorly  designed  factory  with  inadequate  win- 
dow areas  must  depend  on  artificial  light  during  a  greater 
portion  of  the  day  than  those  structures  which  have  been 
planned  with  due  regard  to  the  supply  of  sufficient  quanti- 
ties of  daylight  throughout  the  entire  interior  of  the  build- 
ing. While  many  improvements  have  been  made  in  the 
planning  of  artificial  lighting,  it  is  to  be  noted  that  corres- 
ponding developments  have  been  made  in  the  sizes  and  ar- 
rangements of  window  openings,  this  feature  in  the  construc- 
tion of  industrial  plants  having  gone  far  to  the  solution  of 
the  lighting  problem  during  normal  daylight  hours.  Figs. 
1  and  2  are  included  at  this  point  merely  to  give  a  general, 
idea  of  the  window  plans  in  a  modern  plant,  and  these  views 
indicate  clearly  that  the  older  factory  structures,  which  are 
so  familiar  on  every  hand,  are  fundamentally  different  in  shape 
and  in  wall  construction  from  these  more  modern  types, 
where  increasing  emphasis  has  been  placed  on  adequate  win- 
dow spaces. 

In  Fig.  1  the  main  point  lo  note  is  tliat  the  entire  floor 
area  is  flooded  with  a  generous  supply  of  natural  light  by 
side  windows,  as  well  as  by  windows  located  in  the  roof,  and 
in  Fig.  2  the  exterior  window  arrangements  arc  clearly 
shown.  Note  in  this  view  llial  the  ordinary  plan  of  rectangu- 
lar windows  in  the  side  walls  are  beginning  to  give  way  to 
steel  window  sash  in  a  variety  of  shapes,  the  one  in  this 
instance  being  in  the  form  of  continuous  sash  which  is  con- 
trolled as  a  unit.    By  some  such  plan  as  shown  in  this  view 

♦Asst.  Professor  of  Electrical  Kngineeringr,  University  of  Pennsylvania. 


it  is  possible  to  regulate  both  the  lighting- and  the  ventilation 
for  the  interior  spaces,  these  two  items  being  naturally 
closely  related  to  each  other  in  the  plans  of  any  factory. 

Even  in  well  designed  buildings,  however,  and  more  par- 
ticularly so  in  older  structures,  there  are  likely  to  be  many 
times  during  various  days  throughout  the  year  when  the 
condition  of  the  weather  is  such  as  to  render  the  natural  light- 
ing very  inadequate  in  certain  parts  of  the  plant,  and  aside 
from  any  requirements  for  artificial  light  at  night,  it  is  abso- 
lutely essential  that  every  factory  be  provided  with  an  arti- 
ficial lighting  system  for  the  purpose  of  tiding  over  these 
dark  periods.  Furthermore,  in  the  winter  months  there  are 
often  periods  in  the  early  morning  and  in  the  late  afternoon 
when  the  intensities  of  natural  light  fall  below  the  minimum 
values  for  good  workmanship,  and  here  again  it  is  most 
important  that  artificial  light  can  be  used  to  supplement 
the  inadequate  day-light.  As  a  starting  point  it  should  be 
noted,  therefore,  that  the  problem  of  artificial  lighting  is 
not  confined  solely  to  those  factories  where  night  work  is 
conducted,  but  that  very  few  factories  are  to  be  found  where 
it  is  not  an  almost  equally  important  feature  in  the  day  work. 

Increased  Value  of  Floor  Space 

From  what  has  just  been  stated  it  follows  that  a  factory 
which  has  not  seen  fit  to  install  a  system  of  electric  lamps 
as  part  of  its  equipment,  is  likely  to  find  itself  in  a  position 
on  dark  days  and  in  the  early  morning  and  late  afternoon 
periods  of  winter  months  whereby  workmanship  is  greatly 
retarded  by  the  lack  of  sufficient  day-light.    It  is  readily  per- 


Fig.  1  -Interior  day  view  of  building  of  iron  company— Excellent  uniform 
natural  illumination  by  proper  window  construction. 

ceived,  therefore,  that  if  the  net  production  which  can  be 
realized  per  day  throughout  the  year  is  reduced  by  a  given 
percentage  through  the  absence  of  suitable  light,  that  the 
factory  ffoor  space  is  not  being  utilized  to  its. highest  value, 
and  thai  it  is  therefore  less  effective  than  a  corresponding 
floor  area  where  adequate  light  throughout  the  entire  day 
makes  it  possible  to  maintain  production  at  its  normal  rate 
at  all  times. 

Another  most  interesting  phase  of  this  same  question 
is  that  of  certain  factory  sections  which  are  so  far  removed 
from  windows  that  they  are  dark  at  all  times  throughout  the 
day.  In  such  cases  the  natural  tendency  is  to  locate  the 
work  near  windows  and  to  use  these  dark  S])aces  for  storage 
or  possibly  even  to  leave  it  entirely  idle.    As  the  work  be- 
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comes  congested  in  the  plant  it  may  become  necessary  to 
utilize  these  dark  spaces,  and  unless  they  are  supplied  with 
plenty  of  artificial  light,  they  will  be  found  to  be  unpopular 
with  the  employees  because  of  the  marked  contrast  with  the 
brighter  sections,  and  moreover,  it  will  be  impossible  to 
perform  as  accurate,  and  as  much  work  in  the  dark  section 
as  in  the  brighter  areas.  The  poorly  lighted  areas  may  thus 
be  looked  upon  as  of  less  value  per  square  foot  than  the 


Fig.  2 — Exterior  view  of  modern  factory,  designed  to  give  effective 
natural  ligfiting  results. 

brighter  spaces,  and  it  follows  logically  that  the  installation 
of  a  modern  lighting  system  has  the  effect  of  enhancing  the 
value  of  these  dark  areas. 

Reduction  of  Accidents 

One  of  the  outstanding  factors  in  favor  of  good  light- 
ing is  that  of  its  relation  to  the  accident  rate.  It  has  been 
fairly  well  established  by  various  authorities  that  the  num- 
ber of  accidents  is  likely  to  be  greater  in  winter  months 
than  in  the  days  of  the  summer.  This  has  been  attributed 
by  some  students  of  the  subject  to  the  darker  days  in  winter, 
but  we  may  add  that  it  is  also  most  likely  due  to  the  fact 
that  so  many  factories  have  poor  artificial  lighting  that 
when  the  days  become  shorter  in  the  winter,  the  absence  of 
sufficient  daylight  makes  it  impossible  for  the  workmen  to 
move  around  in  the  performance  of  their  work  with  the 
same  ease  in  the  avoidance  of  obstacles  as  is  the  case  in  the 
brighter  summer  days.  The  available  evidence  on  this  point 
seems  to  indicate  that  in  those  factories  where  adequate 
artificial  lighting  systems  are  provided,  the  accident  rate  will 


Fig.  3— Day  view  of  poorly  lighted  factory- 
compare  Fig.  4. 


not  show  this  marked  tendency  to  increase  during  winter 
months. 

Investigations  by  one  of  the  leading  casualty  insurance 
companies  has  shown  further  that  many  accidents  which  have 
been  investigated  are  the  result  of  an  insufficiency  of  either 
natural  or  artificial  light,  and  these  definite  cases  make  the 
conclusion  regarding  the  importance  of  the  lighting  facilities 
to  the  accident  rate  much  more  tangiljle  than  otherwise.  We 
may  add,  therefore,  that  it  is  highly  important  to  furnish 
aisles  and  passageways  with  a  sufficient  degree  of  general 
lighting  to  make  it  possible  to  move  about  with  assurance, 
and  in  addition  every  machine  tool  or  special  appliance  should 
have  such  additional  quantities  of  light  that  it  may  be  readily 
possible  for  the  operators  to  handle  the  same  and  to  make 
adjustments  without  risk  of  bodily  harm. 

Accuracy  in  Production 

It  is  sometimes  hard  to  realize  in  passing  through  a 
plant  that  with  all  due  care  much  of  the  work  must  be  re- 
jected hy  the  inspection  department  because  of  imperfec- 
tions in  workmanship.  This,  of  course,  holds  true  even  in 
the  well-lighted  factory.  However,  in  the  shops  where  the 
light  is  far  below  Ihe  rriinimum  intensity  dictated  by  good 
practice,  it  follows  that  the  tendency  toward  inaccuracies 
will  be  greatly  increased.  All  such  increases  in  the  work 
which  must  be  discarded  due  to  imperfections  and  which  are 
tracealile  to  causes  of  poor  light,  can  thus  be  added  to  the 
arguments  in  favor  of  the  best  lighting  system  available. 

In  order  to  explain  this  point  from  a  slightly  different 
angle.  Figs.  .3  and  4  are  introduced  at  this  juncture  to  show 
just  how  far  good  artificial  light  may  go  towards  a  reduc- 
tion of  such  losses.  Fig.  3  is  a  day  view  of  a  shop  where  the 
natural  lighting  is  very  poor  at  all  times  of  the  day  due  to 
the  remoteness  of  the  windows  and  the  very  low  ceiling  over 
the  working  area.  This  view  indicates  how  greatly  the 
shadows  may  be  accentuated  due  to  poor  window  arrange- 
ments. It  is  easy  to  see  that  in  such  a  space  the  possibility 
of  accurate  work  is  slight  unless  artificial  light  is  employed 
to  smooth  out  the  dense  shadows  and  to  illummate  the  space 
generally.  Fig.  4  is  a  night  view  in  this  same  section  after 
the  installation  of  a  modern  system  of  tungsten  lamps,  and 
it  will  be  apparent  at  once  from  a  comparison  of  this  view 
with  that  of  Fig.  3  that  the  conditions  of  accuracy  have  been 
greatly  improved  by  the  adoption  of  the  new  system  of 
lamps.  It  is  to  be  noted  also  that  although  this  section  is 
much  improved  for  night  work,  it  is  also  similarly  improved 
for  day  work,  and  the  cost  for  the  lamps  and  the  expense 
of  operatmg  the  lighting  system,  are  outlays  which'  will  be 


Fig.  4— Night  view  of  Fig.  3— Note  improvement  in  uniformity 
of  illumination. 
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shown  later  on  to  be  very  small  when  compared  with  the 
savings  in  time  which  it  af¥ords  the  employees  affected. 

Relations  to  Production 

The  foregoing  notes  have  touched  upon  som.e  of  the 
features  whereby  good  light  may  be  classed  as  an  asset  to 
any  factory.  It  is  not  usually  enough,  however,  merely  to 
tell  a  manager  that  the  value  of  the  floor  space  may  be 
increased  or  that  accidents  may  be  reduced  by  the  adoption 
of  better  "lighting,  since  these  features  are  more  or  less  gen- 
eral, and  what  the  management  of  a  plant  rather  desires  to 
know  is  the  cash  returns  which  may  be  expected  if  an  ex- 
penditure is  made  for  the  needed  changes  in  the  wiring  and 
lamps.  In  spite  of  the  fact  that  the  figures  to  show  the  exact 
relations  between  lighting  and  production  are  scarce  and 
difficult  to  gather,  there  are  some  more  or  less  definite 
relations  of  these  two  items  which  may  be  used  to  excellent 
advantage  when  approaching  a  factory  owner  for  the  pur- 
pose of  convincing  him  of  the  necessity  of  a  new  system. 

If  we  take  a  typical  factory  bay  with  dimensions  of  16 
by  40  ft.,  the  area  of  this  bay  will  be  640  sq.  ft.  Under  cer- 
tain practical  assumptions  as  to  energy  cost  and  the  main- 
tenance' of  the  system,  also  for  the  interest  and  depreciation 
of  the  system,  the  annual  ^ross  cost  for  the  lighting  in  such 
a  bay  with  a  modern  system  will  amount  to  about  $50.00.  We 
may  further  assume  that  five  workmen  will  be  stationed  in 
such  an  area,  and  with  practical  assumptions  as  to  their 
wages  and  the  part  of  the  superintendence  and  overhead 
charges  allotted  to  this  area,  the  gross  wage  expense  for  such 
a  bay  may  amount  to  from  $5,000  to  $7,000  per  annum.  In 
such  a  case  it  works  out  that  the  cost  of  the  lighting  will 
he  less  than  the  equivalent  of  the  wages  expense  for  4  to  6 


Fig.  5 -Mazda  B  lamps  with  Benjamin  reflectors— Note  even  distribution  of 
light  on  bench  to  left,  and  freedom  from  glare  throughout. 


minutes  ])er  day.  Similar  figures  may  readily  be  arrived  at 
on  a  basis  of  actual  conditions  which  exist  in  any  given  plant. 

Probably  the  most  effective  way  in  which  to  use  such 
figures  is  to  investigate  casually  the  losses  which  are  tak- 
ing place  in  the  poorly  lighted  factory.  This  may  be  done 
by  inspecting  the  shop  in  the  early  morning  and  in  the  late 
afternoon,  and  noting  the  lag  in  the  start  of  the  work  in  the 
morning  and  the  tapering  off  of  the  work  in  the  afternoon 
due  to  poor  light  in  each  case.  A  conference  with  the  fore- 
man or  superintendent  will  also  tend  to  throw  additional 
weight  on  the  evidence.  If  it  is  possible,  therefore,  to  show 
the  management  that  the  losses  in  time  due  to  poor  light 
are  on  the  order  of  from  one  to  two  hours  per  day,  while 
the  cost  of  the  best  form  of  lighting  is  on  the  order  of  from 
4  to  0  minutes  per  day,  the  tremendous  advantage  of  install- 
ing a  new  lighting  system  will  appeal  in  nearly  every  case. 


It  is  interesting  to  note  that  actual  cases  which  have  come 
to  the  attention  of  the  writer,  have  demonstrated  that  losses 
may  easily  reach  a  magnitude  of  one  or  two  hours  per  day 
on  dark  days  even  where  the  window  arrangements  are  fairly 
good,  these  losses  being  due  to  dense  fogs  or  clouds,  or 
often  to  the  very  low  exterior  intensities  of  natural  light 
during  early  morning  or  late  afternoon  hours  of  the  winter. 
This  general  scheme  of  convincing  the  management  of  a 
plant  of  the  great  importance  of  adequate  light  to  produc- 
tion has  been  found  to  be  one  of  the  most  successful  meth- 
ods of  approaching  the  problem,  and  a  plan  which  offsets 
to  a  considerable  extent  the  lack  of  more  exact  data  on  the 


Fig.  6— Indirect  system  of  lighting— Note  symmetrical  arrangement  of  units 
and  uniform  lighting  effect. 

savings  which  may  be  effected  by  increased  intensities  of 
light  as  a  substitute  for  formerly  insufficient  quantities. 

Importance  of  Properly  Shielding  the  Lamps 

One  of  the  worst  features  of  the  use  of  modern  lamps 
is  the  prevalent  tendency  to  install  the  units  without  proper 
reflectors  or  shades.  With  lamps  of  the  tungsten  type,  and 
more  particularly  so  with  the  nitrogen-filled  type,  the  bright 
filament  when  in  the  line  of  vision  becomes  a  menace  to  eye- 
sight, and  moreover,  prevents  the  eyes  of  employees  from 
performing  their  functions  at  the  highest  efficiency.  For  this 
reason,  no''  treatment  of  factory  lighting  would  be  complete 
unless  the  importance  of  such  auxiliaries  were  properly  em- 
phasized. 

It  is  to  l)e  rememljered  in  this  general  connection  that 
the  use  of  reflectors  and  shades  have  the  douTjIe  function  of 
preventing  glare  and  also  of  increasing  the  amount  of  useful 
light  which  is  sent  downward  to  the  work.  Hence,  in  Fig. 
5  it  is  well  to  note,  first,  that  the  use  of  tungsten  lamps  near 
the  work,  which  would  ordinarily  be  very  harmful  to  the 
eyesight,  is  rendered  agreeable  by  the  use  of  suitable  metal 
shades  or  reflectors,  which  prevent  a  workman  from  looking 
directly  into  the  bare  lamp,  and  which  also  re-direct  a  large 
percentage  of  the  available  light  flux  from  the  lamps  down- 
ward to  the  working  surfaces.  This  view  in  Fig.  5  is  to  be 
contrasted  with  that  of  Fig.  6,  in  which'  the  inverted  or  in- 
direct system  of  illumination  is  indicated.  Fig.  6  shows  a 
system  of  this  kind  in  use  in  an  industrial  building,  where 
the  effect  of  the  illumination  on  the  benches  is  seen  to  be 
generally  uniform.  Of  course,  in  such  a  case  where  the 
filamen't  of  the  lamp  is  entirely  protected,  the  tendency  to 
glare  effects  is  correspondingly  reduced.  The  use  of  the 
newer  nitrogen-filled  tungsten  lamps  with  their  higher  effi- 
ciencies has  made  it  possible  to  use  systems  of  this  kind  at 
costs  which  compare  favorably  with  the  direct  lighting  sys- 
tem of  a  few  years  ago  where  the  vacuum  tungsten  lamp  was 
employed. 

(To  be  continued) 
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Electric  appliances  in  the  old  farm  home,  the  ideal  of  every  country  man— A  Waterloo  County  scene. 


Electricity  in  the   Farmers'  Homes 

The  Hydro-electric  Power  Commission  is  Doing  Splendid  Work  in  the  Province  of  Ontario 
Adding  the  Conveniences  of  the  City  to  the  Advantages  of  Country  Life 


By  E.  G.  Gurnett 


The  extraordinary  conditions  arising  from  the  war  in 
Europe  have  caused  the  attention  of  the  whole  of  Canada 
to  be  focussed  on  the  greater  production  of  food  products, 
and  during  the  past  season  a  great  effort  has  been  made  to 
increase  the  acreage  under  cultivation  and  improve  the  quan- 
tity and  quality  of  the  crops  produced. 

Owing  to  the  acute  labor  situation  prevailing,  and  the 
prospect  next  year  of  even  greater  scarcity  of  help,  every- 
thing and  anything  which  can  be  done  to  supercede  man 
power  by  mechanical  contrivances  is  being  tried.  The  farm- 
ers of  Ontario  are  doing  their  share  and  each  district  is  put- 
ting forth  a  special  effort  to  produce  for  the  present  needs 
of  ourselves  and  the  allies.  Tractors  are  being  used  in  many 
of  the  counties  and  the  province  to-day  has  ninety  of  these 
machines  in  the  fields  of  Ontario  doing  fall  ploughing  and 
other  work. 

Those  rural  districts  which  are  already  being  served 
with  electric  power  are  now  able  to  fully  appreciate  the  great 
advantages  of  the  electric  motor  over  other  forms  of  energy, 
such  as  steam  and  gasoline  engines,  and  those  districts  where 
lines  have  not  yet  been  constructed  are  beginning  to  realize 
their  need  and  are  taking  the  necessary  steps  to  have  service 
furnished  as  soon  as  possible. 

Petitions  asking  'for  estimates  on  the  cost  of  securing 
service  are  being  received  by  the  Hydro-electric  Power 
Commission  over  a  very  extended  area  covering  practically 
the  whole  of  the  province,  and  it  is  worth}'  or  note  that  the 


Commission  is  doing  something  for  the  farmers  in  the  Pro- 
vince of  Ontario  that  is  not  being  attempted  in  any  other 
part  of  the  world,  that  is,  the  giving  of  service  to  them  at 
cost  where  there  are  only  three  consumers  per  mile. 

As  an  example  of  the  progress  which  has  been  made, 
we  might  note  what  has  been  done  in  Waterloo  Township 
out  of  Kitchener  and  Waterloo.  The  first  service  in  this 
district  was  given  in  1914  to  Mr.  J.  Stauffer,  Mr.  A.  Scheiffle, 
Mr.  U.  S.  Snyder,  Mr-  N.  S.  Snyder,  and  Mr.  I.  C.  Hallman, 
Mr.  E.  C.  Hallman.  These  men  had  already  formed  a  syn- 
dicate and  were  using  a  threshing  machine,  an  ensilage  cut- 
ting box  and  a  chopper  which  were  being  driven  by  a  steam 
engine.  On  their  own  initiative  they  had  visited  Wood- 
stock where  there  was  a  syndicate  outfit  using  Hydro  power 
in  operation,  and  on  their  return  arranged  to  get  service, 
and  purchased  an  outfit  from  the  Commission  for  which  they 
paid  $1,100.  Two  more  groups  on  the  Waterloo-St.  Jacobs 
Road  had  been  working  in  syndicates  and  in  1916,  after  see- 
ing the  results  obtained  by  the  men  referred  to  above,  ar- 
ranged to  get  service  and  purchased  two  20  horsepower 
syndicate  outfits  at  a  cost  of  $1,350  each,  including  the  fol- 
lowing:— 

A  20  h.p.  motor  with  starter. 

The  necessary  three  transformers  so  that  the  outfit  would 
l)e  completely  portable. 

A  meter  for  recording  the  current  used. 

A  threshing  machine,  having  capacity  of  ,')0  to  80  bushels 
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of  oats  per  liour,  fitted  with  blower,  hul  witliout  automatic 
feed  table  and  band  cutter- 

An  ensilage  cutting  box  of  the  blower  type,  having  capa- 
city of  about  ten  tons  per  hour. 

A  chopping  mill  which  will  grind  (iO  l)ushels>  of  oats 
per  hour. 

A  buzz  saw,  having  a  standard  frame,  such  as  found  in 
the  districts,  with  20  to  30  inch  blade,  according  to  the  de- 
sire of  the  farmer  purchasing  it. 

It  will  be  noted  t'hat  the  cost  of  this  outfit  complete 
would  be  less  than  that  of  a  steam  engine,  and  will  take  care 
of  the  needs  of  from  six  to  ten  farmers  nicely.  In  this  case 
they  have  invested  .$1,350  as  compared  with  over  $3,000  with 
the  usual  syndicate  outfits. 

There  are  at  present  nineteen  farmers  in  this  district  that 
do  all  their  heavier  work  with  the  three  20  h.p.  syndicate 
motors  and  their  light  work  with  smaller  motors,  including 
milking,  pulping  roots,  chopping,  pumping  water,  separating 
cream,  besides  the  use  of  appliances  in  the  household  reliev- 
ing the  heavier  work  of  washing;  ironing,  sweeping,  etc. 

The  tables  below  are  a  report  of  the  work  done  and  the 
power  consumed  for  domestic  purposes  and  for  one  of  the 
20  h.p.  syndicate  outfits  referred  to  above,  from  January  to 
December,  1916. 

No.  1  Farm 

Silo  Filling— A  12  x  42  ft.  silo  was  filled  40  ft.  settled. 
Threshing — 2,000  bushels  mixed  grain;  800  bushels  wheat; 
300  bushels  barley- 
Sawed — 15  cords  (stove  length)  wood. 
Chopped — 2,000  bushels  grain. 

No.  2  Farm 

Silo  Filling— A  14  x  39  ft.  «ilo  was  filled  36  ft.  settled. 
Threshing — 1,120   bushels   wheat;    1,150   bushels  mixed 
grain;  450  bushels  barley;  1,000  bushels  oats. 
Sawed — 12  to  W  cords  (stove  length)  wood. 
Chopped — 2,400  bushels  of  .grain. 

No.  3  Farm 

Silo  Filling — A  12  x  40  ft.  silo  was  filled  and  settled  and 
refilled. 

Threshing — 900  bushels  wheat;  l.SOO  bushels  -oats;  1,500 
bushels  mixed  grain;  500  bushels  barley. 
Sawed — 12  cords  (stove  length)  wood. 
Chopped — 3,000  bushels  grain  in  the  year- 
No.  4  Farm 

.Silo  Filling — Two  silos  were  filled— one  10  x  10  x  22  ft. 
and  one  8  x  10  x  22  ft.    Both  were  filled  full. 

Threshing — 300  bushels  wheat;  1,600  bushels  oats. 

Sawed — (probably  wood  sawed,  but  we  have  no  record 
of  it). 

Chopped — 1.000  bushels  grain  in  the  year. 

No.  5  Farm 

Silo  Filling — An  11  x  30  ft.  silo  was  filled  and  settled. 
Threshing — 325  bushels  wheat;  1,550  bushels  oats  and  ' 
mixed  grain. 

Sawed — 16  cords  (stove  length)  wood. 
Chopped — ],100  bushels  of  grain  in  the  year. 
No.  6  Farm 

Silo  Filling — A  14  x  40  ft-  silo  was  filled  24  ft.  settled. 
Threshing — 700  bushels  wheat;  2,(I0()  bushels  mixed  grain; 
-iOO  bushels  barley. 

Sawed — 10  cords  (stove  length)  wood. 

Chopped — y>  day— aboul  300  bushels— has  windmill  chop- 

I)cr. 

Individual  Outfits 

The  Commission  is  also  giving  service  lo  a  large  num- 
ber of  farmers  in  the  different  districts  where  rural  lines  have 
been  concentrated  who  have  not  combined  ;uul  purchased 
syndicate  outfits  but  do  all  llu-  work  on  llu-ir  places,  in- 
cluding silo  filling  and  threshing  with  a  5  b  p.  motor  oper- 


ated under  a  2  h.p.  contract.    A  typical  installation  of  this 
kind  is  that  on  the  farm  of  Mr.  D.  W.  Clark  in  West  Ox- 
ford just  out  of  Ingersoll.    He  has  at  present  belted  to  a 
line  shaft  the  following: — 
A  niilking  machine. 

A  cutting  box  with  carrier  that  is  used  during  the  time 
he  is  filling  silo  and  disconnected  for  the  balance  of  the 
year  and  used  for  cutting  hay  or  straw. 

A  threshing  machine,  with^  which  he  threshes  all  his 
own  grain,  using  only  his  own  help.  This  machine  is  rated 
by  the  manufacturer  at  60  bushels  of  oats  per  hour. 

A  pump. 

An  emery-stone  and  grindstone. 

In  addition  to  this  all  the  buildings  are  lighted  and  in 
the  house  they  use  an  electric  iron,  washing  machine,  a  two- 
burner  hot  plate  and  an  electric  oven. 

This  farm  is  taken  as  typical  because  it  is  a  moderate 


Electric  washer  and  iron  in  kitchen,  table  stove  and  electrolier  in 
dining  room  shown  in  background. 

size — approximately  90  acres.    Mr-  Clark  is  using  his  power 

advantageously  and  the  total  'cost  is  $96  per  year. 

Methods  of  Installation 

Where  a  5  h.p.  motor  is  used,  the  Commission  usually 
suggest  optional  methods  of  installation  as  follows: — 

'     (a)   The  motor  to  be  installed  in  permanent  location 
belted  to  countershaft  which  may  run  the  whole  length  or 
only  part  of  the  length  of  the  barn.    To  this  countershaft 
would  be  belted  all  the  machinery  that  is  needed  for  the-< 
place.    If  it  is  not  possible  to  get  direct  belt  connection  with- | 
out  making  too  much  of  a  cut  in  the  barn  floor,  arrange- 
ments have  been  made  in  some  instances  whereby  a  short' 
jack  shaft  is  used,  being  set  on  the  floor  of  the  barn  and, 
belted  to  the  line  shaft  built  so  that  the  belt  between  the  twoj 
may  be  tightened  either  by  leverage  or  jack  screws.    To  thei 
jack  shaft  is  belted  the  machine  that  is  to  lie  driven  on  thej 
barn  floor.  ] 

(b)  The  motor  may  be  mounted  on  a  skid  or  truck  withJ 
a  cable  attached,  to  the  end  of  which  is  fitted  a  plug.  Re-I 
ceptacles  are  placed  at  different  stations  at  which  the  motor! 
is  to  ])e  used,  with  the  proper  devices  in  the  way  of  switches, 
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fuses,  etc.,  permanently  installed.  This  method  from  the 
point  of  view  of  service  is  not  as  desirable  as  method  "A," 
as  through  carelessness  in  handling,  the  attachments  and 
fittings  may  be  put  out  of  business. 

Rates  and  Charges 

Under  the  rates  that  are  in  force  in  rural  districts  at  the 
present  time,  the  Commission  has  divided  the  service  into 
three  classes: — 

A.  Lighting — which  is  any  service  up  to  2  h.p. 

B--Light  Power — which  is  service  from  3  to  5  h.p. 

C.  Heavy  Power — which  is  service  from  5  to  10  h.p. 


Motor-driven  separator  and  Dump  on  farm  of  Mr.  J.  W.  Innes 

Rural  rates  are  made  up  of  two  separate  charges,  viz., 
service  charge  and  consumption  charge,  as  follows: — 

Service  Cha-rge — Three  consumers  per  mile,  $3  per  month. 

Four  consumers  per  mile,  $2.50  per  month. 

Five  consumers  per  mile,  $2.00  per  month. 

The  number  per  mile,  being  the  average  in  the  district. 

Consumption  Charge — A  rate  per  kw.  hour  for  all  con- 
sumption used  up  to  the  first  60  hours  use  per  month  of 
the  contracted  amount  plus  one-half  the  first  rate  per  kw. 
hour  for  all  remaining  consumption  during  the  month  based 
on  the  cost  of  power  in  the  district. 

The  least  amount  of  power  that  may  be  contracted  for 
is  1  h.p.,  so  that  a  customer  having  two  wire  single-phase, 
110  volt  lighting  service  would  have  a  1  h  p.  contract. 

A  large  percentage  of  the  consumers  wish  a  three  phase, 
110  volt  power  service  so  that  they  may  install  a  5  h.p.  motor, 
but  in  general  use  only  a  2  h.p.  demand. 

To  meet  the  demand  for  this  class  of  power,  arrange- 
ments have  been  made  to  allow  a  customer  who  has  a  2  h.p. 
contract  to  install  a  5  h.p.  motor  and  operate  it  at  such  times 
as  he  may  wish,  but  in  cases  where  such  installation  is  made, 
the  Township  reserves  the  right  to  install  a  special  motor 
which  will  indicate  the  amount  of  power  taken  over  the 
contract  amount  and  the  customer  would  be  billed  for  such 
excess  power  at  one  and  one-half  times  the  first  consump- 
tion rate. 

Procedure  in  Arranging  for  Hydro  Power  in  Rural  Districts 

A  petition  is  first  to  be  signed  by  those  wishing  a  supply 
of  power,  and  submitted  to  the  Township  Council,  who  will 
forward  it  to  the  Commission,  together  with  a  map  of  the 
township  on  which  the  places  of  the  petitioners  have  been 
located. 

Locations  on  the  map  should  be  indicated  by  a  small 
square,  inside  of  which  should  be  placed  a  number  corres- 
ponding to  the  number  opposite  the  name  of  the  signed  on 
the  petition. 

As  it  is  not  always  feasible  to  build  lines  to  supply  all 


the  farmers  in  a  township,  it  should  be  kept  in  mind  that  the 
Commission  does  not  recommend  building  lines  where  the 
number  of  customers  averages  less  than  three  per  mile,  ex- 
cepting under  special  conditions,  each  of  which  must  be 
taken  up  separately. 

On  receipt  of  the  petitions  by  the  Commission  an  esti- 
mate will  be  made  of  the  cost  of  building  lines  to  supply 
the  district  covered  by  the  petition- 

The  Commission,  following  the  estimates  made  of  the 
cost  to  supply  the  distirict  covered  by  the  petition,  forwards 
a  definite  rate  to  the  Council  to  be  submitted  to  the  peti- 
tioners. The  Council  of  the  Township  then  calls  a  special 
meeting  within  one  month  of  the  date  of  receiving  the  rates, 
and  notifies  the  petitioners  in  writing  of  such  meeting  in 
order  that  they  hay  have  an  opportunity  of  saying  whether 
or  not  they  are  desirous  of  signing  contracts  for  power  at 
the  rates  submitted. 

Contracts  are  submitted  to  those  who  have  signed  the 
petition  and  these  must  be  signed  before  any  construction 
work  is  commenced. 

The  contracts  are  between  the  consumer  and  the  Town- 
ship, and  if  a  sufficient  number  have  been  obtained  to  war- 
rant the  construction  of  the  lines  the  Township  Council 
is  requested  to  enter  into  a  contract  with  the  Commission 
for  the  supply  of  the  necessary  electric  power  to  serve  these 
customers.  This  step  may  be  taken  by  the  Council  without 
submitting  the  question  to  the  ratepayers. 

All  primary  lines  are  constructed  and  paid  for  by  the 
Commission  and  all  secondary  construction,  which  includes 
the  transformers,  secondary  lines,  services  for  a  distance  of 
not  more  than  120  feet  away  from  the  main  line,  and  also 


Farmers  now  pump  their  water  by  snapping  a  switch. 

meters  and  the  installation  of  same,  are  paid  for  by  the 
Township. 

Estimates  are  prepared  to  show  the  Township's  share 
of  the  cost  of  construction  so  that  debentures  may  be  issued, 
and  after  the  construction  work  is  complete,  details,  showing 
the  cost  of  material  and  labor  are  submitted  to  the  Township 
Council. 

The  Township  may  arrange  to  operate  its  own  system, 
but  usually  it  is  advisable  to  have  the  municipality  from 
whose  station  the  power  .is  supplied  operate  the  system,  as 
it  can  usually  be  handled  much  more  cheaply  in  this  way. 
This  arrangement  can  be  made  by  first  getting  the  consent 
of  the  Commission  and  then  passing  the  necessary  resolutions 
by  the  Council  or  local  Hydro  Commission. 

If  arrangements  are  made  to  have  some  other  muni- 
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cipality  operate  the  system,  as  suggested  above,  they  would 
collect  all  power  bills  from  customers  and  pay  all  expense 
in  connection  with  the  operation  of  the  system.  They 
would  also  pay  the  Commission  for  power  required  to  sup- 
ply the  customers  and  they  would  pay  to  the  Township 
Council  the  annual  fixed  charges  on  the  Hydro  debentures, 
and  pay  to  the  Commission  for  the  Township  the  annual 
fixed  charges  on  the  investment  for  the  primary  lines. 

Cost  of  Construction  on  the  Farm 

Assuming  that  the  farmer's  barn  is  600  feet  from  the 
pole  line  on  the  road  and  the  house  300  feet  distant  from 
the  road,  the  transformers  could  probably  be  located  close 
to  the  barns  as  that  is  where  the  greatest  amount  of  power 
is  used,  and  secondary  wires  would  be  carried  back  to  the 
house. 

With  this  arrangement  we  estimate  that  $46,  under  nor- 
mal conditions,  would  cover  the  cost  to  connect  up  the  build- 
ings to  give  three  phase  service  to  the  barn  in  case  of  any 
motor  from  3  to  .'i  horsepower,  and  single  phase  service  to 
the  house. 

The  cost  of  interior  wiring  where  wires  are  concealed 
and  the  work  is  what  is  known  as  "knob  and  tube"  work, 
would  be  $3.20  to  $2-7.5  per  outlet,  an  outlet  being  where 
wires  come  through  the  ceiling  for  a  lamp,  or  through  the 
wall  for  a  switch. 

For  open  work,  that  is,  where  wires  are  not  concealed, 
the  cost  would  be  $1.00  to  $1.65  per  outlet,  an  outlet  being 
the  same  as  described  above. 

For  conduit  work,  that  is,  wires  in  piping,  the  cost  would 
be  from  $3.85  to  $5.50  per  outlet. 

Two  horsepower  motors  cost  approximately  $145  for 
three  phase,  25  cycle,  and  5  horsepower,  three  phase,  25  cycle 
approximately  $198. 

The  following  is  an  example  of  what  the  cost  might 
be  of  wiring  a  fai^ier's  house  and  barn: 
In  the  House 

10  lights  on  two  switches  at  $2.75  per  outlet   $  33.00 


In  the  Barn 

6  lights  on  three  switches  at  $4.50  per  outlet   40.50 

1  outside  light  on  corner  of  drive  shed  or  other  con- 
venient building,  so  as  to  light  yard   3.00 

Service  entrance  '   5  00 

17  lamps  at  35c  each  '   5.95 

Lines  into  premises  as  noted  above  ...   46.00 

Total    $133.45 

From  the  above  figures  estimates  can  be  made  of  almost 


Filling  the  silo  with  portable  motor-transformer  outfit. 

any  combination  of  lighting  that  farmers  may  wish. 

It  must  be  kept  in  mind  that  the  above  prices  are  only 
approximate,  as  the  cost  of  material  is  changing  from  time 
to  time,  and  the  cost  of  labor  varies  considerably  in  the  dif- 
ferent districts. 

Information  regarding  rural  power  will  be  supplied  by 
the  .Commission  on  application. 


WATERLOO  TOWNSHIP  SYNDICATE 
Uses  of  Power  for  Domestic  and  Power  Purposes 


Farm 
No. 

Jan. 

Feb. 

Mar. 

Apr. 

May  June 
K.W.H. 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Rate  -  Service  charge  f30.00.         Power  4c.  per  K.W.H. 
Discount  lOr?  tor  prompt  payment  from  power  only 

Total 

Domestic 

Power 

Serv.  charge 

Total 

1 

48 

35 

28 

33 

21 

17 

20 

30 

33 

38 

59 

47 

409 

$14.72 

$43.96 

$31.66 

$90.34 

2 

48 

31 

23 

23 

29 

55 

17 

19 

35 

36 

51 

54 

411 

14.80 

56.52 

30.00 

101.33 

3 

39 

49 

33 

18 

10 

10 

13 

13 

19 

33 

36 

33 

395 

10.62 

54.68 

30.00 

99.30 

4 

31 

27 

21 

23 

14 

15 

16 

15 

30 

38 

56 

35 

183 

6.55 

31.57 

30.00 

68.12 

5 

31 

26 

23 

18 

12 

12 

10 

15 

31 

33 

35 

43 

319 

10.48 

29.84 

31.66 

71.98 

6 

45 

17 

13 

12 

6 

6 

7 

13 

15 

16 

7 

35 

182 

6.55 

31.57 

30.00 

68.12 

7 

On 

Town  System 

13-57 

9.00 

22.57 

1,869 

$60.38 

$259.30 

$192.33 

$521.90 

Power 

Used  by 

20  H.P.  Syndicate  Outfit 

1 

73 

34 

3S3 

153 

30 

(i48 

1,231 

$43.96 

2 

58 

42 

26 

59 

.•{2 

13 

131 

193 

185 

745 

88 

1,570 

56.53 

3 

67 

51 

43 

10 

19 

89 

389 

338 

267 

457 

1,519 

54.68 

4 

76 

71 

36 

107 

134 

363 

53 

829 

39.84 

No  record 

of  detail  work  done 

5 

65 

49 

30 

51 

345 

313 

68 

810 

.  29.10 

6 

193 

114 

31 

549 

877 

31.57 

7 

360 

117 

377 

13.57 

7,203 


9,073 

Notes— Nos.  1  and  4  now  pay  an  extra  service  charge  of  $5.00  per  year  from  September  1  to  December  30 
Average  cost  per  kilowatt  hour  including  Service  Charge: — 

No.  1    .'-,..543  cents  No.  5  , 

No.  3   5  No.  6  •.  

No.  3   ,5.48    cents  No.  7  

No.  4   0.27  cents 


6.43  cents 
6.538  cents 
6.00  cents 
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Calgary  Power  Company's  Annual  Report 

A  recent  statement  of  the  Calgary  Power  Company,  Lim- 
ited, shows  the  earnings  for  1916  somewhat  below  those  of 
the  previous  year,  but  still  well  above  the  ievel  of  1914. 
The  gross  is  $206,983,  the  net  from  operation,  $317,058,  and 
the  profit  after  fixed  charges,  $65,309.  These  figures  show 
respective  decreases  of  $22,631,  $20,100,  and  $14,983.  Of  the 
net  profit  of  $65,309  for  the  year,  the  company  applied  $60,000 
to  jyriting  off  discount  on  bonds  and  to  depreciation,  leaving 
the'  net  surplus  carried  forward  at  the  end  of  the  year  $107,- 
735,  against  $103,536  the  previous  year.  The  surplus  revenue 
of  the  year  wiped  out  most  of  the  company's  floating  indebt- 
edness. Bank  loans,  which  were  $90,500  a  year  before,  are  re- 
duced to  $35,000,  and  the  only  other  item  of  liability  except 
to  bond  and  stock  holders  is  $13,934  in  accounts  payalile. 
In  cash,  stores  and-  accounts  receival^le  the  company  has 
current  assets  of  $41,633.  In  his  report,  as  president,  Mr.  R. 
B.  Bennett  takes  up  the  question  of  the  company's  contract 
with  the  city,  which  terminates  in  December,  1918.  The  city 
has  the  option  of  renewing  .the  contract  for  an  additional 
term  of  five  years,  notice  of  renewal  to  be  given  on  or  be- 
fore December  1  of  the  present  year.  The  minimum  amount 
payable  to  the  company  under  the  contract  is  $130,000  a  year, 
being  for  5,000  horse  power  at  $26  per  h.p.  For  the  next 
5,000  h.p.  the  city  has  contracted  to  pay  on  a  scale  down 
from  $35  to  $31  per  h.p.,  and  for  all  over  10,000  the  rate  is 
$20.  The  president  notes,  however,  that  "the  city  has  from 
time  to  time  endeavored  to  induce  the  company,  notwith- 
standing the  terms  of  the  contract,  to  supply  power  in  excess 
of  the  fixed  5,000  h.p.  during  the  summer  months,  when  the 
water  was  high,  at  $15  or  less,  per  h.p."  The  company  does 
not  propose  to  depart  from  the  terms  of  the  contract,  and 
the  question  of  the  city  exercising  its  option  of  renewal  of 
the  contract  therefore  appears  to  be  uncertain,  particularly 
as  the  city  owns  and  operates  a  steam  plant  capable  of  sup- 
plying its  entire  electric  light  and  power  requirements.  The 
one-year  contract  by  which  the  power  company  assumed  re- 
sponsibility for  the  operation  of  the  city's  steam  plant,  as  an 
auxiliary,  expired  on  May  1  last  and  was  not  renewed.  While 
the  question  of  a  further  contract  remains  in  abeyance,  the 
city's  demands  for  power  are  increasing.  Another  1,000  h.p. 
will  probably  be  taken,  which  at  $25  per  h.p.,  will  provide  an 
annual  revenue  of  $35,000  in  addition  to  the  minimum  of  $130,- 
000.  In  view  of  this  expected  increase,  the  directors  state 
that  additional  expenditures  for  transformers  and  other  equip- 
ment will  be  necessary  at  an  early  date. 


P.  T.  Davies  Goes  to  Southern  Canada  Power  Co. 

Mr.  P.  T.  Davies  has  resigned  the  position  of  manager  of 
the  Power  Sales  Department  of  the  Montreal  Light,  Heat  & 
Power  Company,  and  has  accepted  a  position  with  the  South- 
ern Canada  Power  Company,  Montreal,  as  the  manager  of  the 
new  business  department.  He  is  succeeded  in  the  Montreal 
Light,  Heat  &  Power  Company  by  Mr.  W.  O'Brien.  The 
testing  department  of  that  company,  hitherto  incorporated 
in  the  power  sales  department,  will  be  included  in  the  test- 
ing and  inspection  service  department  under  the  manage- 
ment of  Mr.  J.  A.  Beaudin  and  superintendence  of  Messrs. 
E.  Craig  and  W.  A.  Walker.  The  testing  and  inspection  ser- 
vice department,  mainly  composed  of  elements  now  segre- 
gated in  various  departments,  is  to  be  organized  under  the 
direction  of  the  service,  complaint  and  record  departments,  to 
take  care  of  service  transfers,  periodic  re-inspection,  and  new 
service  inspections.  • 


Sir  Adam  Beck  recently  laid  the  corner  stone  of  the  new 
office  building  which  is  being  erected  at  the  corner  of  Dun- 
das  and  Wellington  streets  for  the  Public  LTtilities  Commis- 
sion. 


Hydro  Station  for  New  Toronto 

Building  operations  were  recently  commenced  on  the 
new  hydro-electric  sub-station  at  the  corner  of  Ninth  Street 
and  Birmingham  Ave.,  by  Witchall  &  Son,  the  contractors, 
who  aim  to  have  the  building  completed  before  the  winter. 
It  will  be  a  three-storey  structure  of  pressed  brick,  steel  and 
concrete,  costing,  with  equipment,  $80,000.  Indiana  orna- 
mental stone  will  be  used  for  trimming.  As  a  power  station, 
the  Hydro  officials  state  it  will  be  one  of  the  most  modern 
in  Ontario,  with  a  capacity  of  4,000  h.p.,  which  may  be  doubled 
should  the  industrial  growth  of  New  Toronto  require  it. 


Personals 

Mr.  H.  W.  Foulds,  formerly  of  the  Montreal  staff  of  the 
Southern  Canada  Power  Company,  has  resigned  to  join  the 
American  army. 

Mr.  M.  W.  Kirkwood,  former  general  superintendent  of 
the  G.  P.  &  H-,  and  L.  E.  &  N.  Railways,  has  oeen  promoted 
to  be  general  manager  of  the  two  roads. 

Mr.  D.  W.  Houston,  superintendent  in  charge  of  construc- 
tion and  maintenance,  Regina  Municipal  Railway,  has  been 
elected  an  associate  member  of  the  Canadian  Society  of  Civil 
Engineers. 

Mr.  R.  N.  Coke,  now  "somewhere  in  France,"  but  form- 
erly with  the  Winnipeg  Light  &  Power  Company  and  North- 
ern Ontario  Light  &  Power  Company,  has  been  elected  a 
junior  member  of  the  Canadian  Society  of  Civil  Engineers. 

Mr.  C-  B.  Archibald,  elected  an  associate  member  of  the 
Canadian  Society  of  Civil  Engineers,  is  chief  engineer  of 
the  Nova  Scotia  Steel  and  Coal  Company,  in  charge  of  the 
civil,  mechanical,  and  electrical  department.  West  Wabana, 
Newfoundland. 

Mr.  Wilford  Phillips,  who  has  occupied  the  position  of 
general  manager  of  the  Winnipeg  Electric  Railway  Company 
for  some  fifteen  years,  is  retiring.  Mr.  Phillips  has  not  been 
in  the  best  of  health  for  some  time  and  last  year  was  granted 
very  considerable  leave  of  absence  on  this  account. 

Mr.  Edward  D.  McCormack,  for  many  years  manager  of 
the  supply  department  of  the  Canadian  General  Electric  Com- 
pany, has  established  an  electrical  brokerage  business  with 
offices  in  the  Bank  of  Hamilton  Building,  Toronto,  and  will 
execute  commissions  in  connection  with  the  buying  or  sell- 
ing of  electrical  appliances  and  supplies,  construction  ma- 
terial, etc.  Mr.  McCormack's  personal  attention  will  be 
given  to  all  enquiries  and  orders. 

Mr.  A.  W.  McLimont  has  been  appointed  the  general 
manager  of  the  Winnipeg  Electric  Railway  Company,  suc- 
ceeding Mr.  Wilford  Phillips.  Mr.  McLimont  was  born  in  the 
city  of  Quebec,  but  has  spent  most  of  his  life  in  electric  rail- 
way work  in  the  United  States,  particularly  in  connection 
with  the  Chicago  and  Milwaukee  Electric  Railway  System. 
Latterly  he  was  with  the  Michigan  United  Railway  System. 

Mr.  M.  M.  Todd,  third  son  of  the  late  Martin  N.  Todd,, 
has  been  elected  to  succeed  his  father  as  president  of  the 
Gait,  Preston  &  Hespeler  Railway,  and  vice-president  of  the 
Lake  Erie  &  Northern  Railway.  Mr.  Todd  represents  the 
third  generation  of  the  Todd  family  to  hold  the  presidency  of 
the  G.  P.  &  H.  Railway,  his  grandfather  having  been  one 
of  the  promoters  of  the  line  and  its  first  president.  He  is 
twenty-four  years  of  age,  and,  we  believe,  the  youngest  rail- 
road president  in  Canada. 


All  authorized  employees  of  the  Toronto  Hydro-electric 
Commission  are  provided  with  numbered  badges  bearing  the 
word  "Hydro."  This  is  to  identify  bona  fide  employees  of 
the  Commission  and  prevent  unauthorized  visits  to  the  houses 
of  consumers. 
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The  Public  is  Watching  Your  Show  Window— 
They  Judge  Your  Business  by  it,  Whether 
You  Are  Progressive  or  "  Slow  " — 
Change  Your  Display  Often 

There  arc  certain  well-known  requirements  of  the  at- 
tractive show  window — cleanliness,  seasonahleness,  frequent 
changes,  etc.  The  last  is  very  important.  The  average  run 
of  street  shoppers  will  not  stop  to  look  at  the  same  window 
more  than  a  couple  of  times  any  more  than  they  will  go 
repeatedly  to  see  the  same  "movie."  Their  curiosity,  or,  if 
you  like,  their  thirst  for  information,  demands  something 
new.  Many  of  our  large  general  stores  change  their  win- 
dow displays  every  day.  Electric  stores  may  not  find  this 
profitable  yet.  but  it  has  been  amply  demonstrated  that  once 
a  week  is  none  too  often,  and  every  other  day  is  better.  This 
applies,  of  course,  to  larger  and  more  thickly  populated 
centres.    A  town  dealer  may  not  need  such  frequent  change. 

But  just  in  proportion  as  the  town  dealer  has  less  need 
for  daily  change  in  his  window  display  he  should  exercise 
greater  care  to  make  each  exhiljit  of  such  attractive  design 
and  individuality  That  it  will  be  talked  about.  "Have  you 
seen  Mr.  Watt's  window  this  week?"  should  be  the  standard 
question  asked  about  the  town  dealer.  No  other  kind  of 
advertising  could  possibly  be  so  valuable- 

Perhaps  the  average  electrical  dealer  does  not  realize  the 
infinite  advantages  he  possesses  over  dealers  in  other  lines  for 
making  his  displays  attractive-  Light,  plenty  of  light  and 
properly  arranged,  is  one  of  the  first  essentials.  The  electric 
dealer  not  only  has  the  necessary  equipment,  but  he  knows 
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Suggested  window  display  for  October. 

how  to  use  it  tci  the  be^t  advantage.  Added  to  this  his 
merchandise  can  always  l)e  shown  in  a  more  or  less  spec- 
tacular luanner,  full  of  life  and  warmth. 

,\?iotlu-f  reason  why  the  electrical  window  should  be 
the  most  attractive  in  any  locality  is  that  the  contractor  or 
dealer  may  profit  liy  this  exami)le  with  other  retailers.  No 
retailer  wants  to  see  the  other  fellow's  window  the  centi'e 
of  attractif)n  at  the  expense  of  his  own.  .So  llic  altr;ictive 
electric  display  will  bring  requests  for  the  e(|uii)nicnl  to 
make  other  windows  equally  attractive. 


The  timeliness  or  seasonahleness  of  the  window  display 
plays,  of  course,  a  very  considerable  part  in  its  "pulling" 
power.  The  average  liouseholder  is  not  much  interested  in 
fans  during  the  months  of  January  and  February.  Each 
montli  has  its  special  demands.  For  example,  during  the 
month  of  October,  the  average  householder  in  these  times 
of  thrift  is  figuring  how  he  can  hold  ofif  that  unpleasant  an- 
nual event  of  starting  up  his  coal  furnace.  This  is  the  time, 
therefore,  to  drive  home  the  valuable  features  of  electric 
heating.    Explain  that  a  few  cents  in  electric  current  makes 
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Portable  heaters  will  sell  this  month. 

the  sitting  room  cosy  at  night  at  a  fraction  of  the  expense 
of  coal.  Dilate  also  on  the  cleanliness  and  entire  lack  of 
labor  where  the  electric  is  concerned.  A  few  actual  figures 
showing  the  relative  cost  of  the  electric  vs.  thfe  coal  or  wood 
fireplace  works  out  decidedly  to  the  advantage  of  the  former 
under  average  rates-  For  example,  a  coal  fireplace  can  scarce- 
ly be  lighted  even  for  short  evening  use  with  a  consumption 
of  less  than  20  pounds  'of  fuel.  At  ,$10.00  this  is  an  actual 
expenditure  of  10c.  Added  to  this  there  is  the  labor  of  re- 
moving the  ashes,  cleaning  the  grate  and  hearth,  resetting 
the  fire  and  generally  speaking,  the  housecleaning  of  the 
whole  room.  Contrast  with  this  the  cost  of  operating,  say, 
a  1,000-watt  heater,  or  less,  for  one,  two  or  three  hours,  that 
is,  one  two  or  three  cents  in  many  localities,  and  in  very 
few  towns  or  cities  would  it  lie  greater  than  the  coal  cost — 
and  in  addition  to  this  there  is  no  labor  and  no  dirt. 

So  C)ctober  should  be  the  month  for  showing  and 
demonstrating  heaters  of  various  types.  Make  it  plain  to 
the  customer  at  once  that  all  are  ec|ually  efficient,  practically 
100  ])er  cent.  The  difference  is  chiefly  in  design,  so  that  the 
buyer  is  free  to  make  his  choice. 

There  are  many  other  things  that  may  be  advertised  in 
October — better  lighting  for  the  lengthening  evenings,  vac- 
mim  cleaners  for  the  fall  house  cleanin.g,  and  so  on,  hut  these 
could  be  held  for  another  season.  It  is  well  to  concentrate 
on  one  item  at  a  time  and  that  one  item  for  the  present 
month  seems  to  be  "heaters." 

i'erhaps  the  accompanying  designs  may  jirove  helpful' 
to  the  window  dresser  for  his  October  display.    They  are 
simple  to  install  and  may  be  varied  at  will.    In  view  of  the 
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colli  .shortage  and  liigli  pmcfs  (.■specially,  ivy  vvlial  an  (  )c'1(i1j(.t 
campaign  of  lliis  nalnrc  will  bring  yon.  The  fails  are  on  the 
side  of  eleetrii'  heatin.g.  l)rive  these  faels  home  lo  yonr  own 
llnancial  .gain  and  the  added  comfort  and  satisfaction  ol  yonr 
customer. 


Toronto  Electric  Contractors'  Association 

Notices  have  been  sent  ont  by  the  secretary  of  the 
Toronto  Electrical  Contractors'  Association.  Mr.  J.  Evcrard 
Myers,  calling  the  members  together  for  their  first  regular 
evening  dinner,  which  will  be  held  at  the  Carls-Rite,  as  usual, 
at  7.30  p.m.  sharp,  on  Thursday,  October  4.  The  notice 
states  that  ofificers  and  members  alike  are  expected  to  return 
to  these  gatherings  \yith  renewed  interest  and  vigor  and  to 
assist,  ])y  regular  attendance  and  intelligent  discussion,  in 
carrying-  forward  the  programme  wdiich  has  l,)een  outlined 
for  the  fall  and  winter  months. 

Toronto  contractors  will  do  well  to  start  the  season 
right  by  attending  this  first  evening  dinner.  It  will  take  a 
little  effort  but  that  will  be  forgotten  in  the  pleasure  and 
profit  of  spending  the  evening  together  with  your  co-workers. 
\  number  of  points  will  he  discussed  of  mutual  interest,  and 
the  viewpoint  of  every  man  in  the  business  is  required.  So 
be  on  hand  promptly  at  7.:iO  p.m.  sharp,  Carls-Rite,  Thurs- 
day, October  4. 


How  About  This? 

Editor,  Electrical  News: 

As  I  understand  your  next  issue  is  to  be  devoted  largely 
to  electrical  domestic  appliances  and  lighting  equipment,  per- 
haps you  will  be  good  enough  to  allow  me  a  small  space  to 
express  the  opinion  of  an  electrical  contractor  who  is  none 
too  well  satisfied  with  the  conditions  under  which  these  ap- 
pliances are  marketed  in  this  country. 

To  begin  with,  let  me  ask  the  question — why  is  it  that 
one  of  the  most  favored  (among  contractors^  lines  of  house- 
hold appliances  is  one  made  by  a  foreign  firm?  We  have 
plentj'-  of  Canadian  articles — why  are  these  less  popular  with 
contractors? 

Having  asked  this  question,,  I  would  like  to  give  you  my 
answer  to  it — as  I  see  it  the  reason  is: 

1.  We  contractors  never  know  where  we  stand  with 
many  Canadian  manufacturers.  We  buy  articles  to  sell  at 
such  and  such  prices,  only  to  find  that  others  are  undersell- 
ing us  on  the  same  article.  Not  infrequently  our  own  cus- 
tomers go  over  our  heads  direct  to  the  manufacturer  and 
buy  the  article  for  the  same  price  given  the  contractor.  In 
a  word,  there  is  no  efifort  made  to  maintain  a  fair  resale 
price.  This  in  the  main  explains  why  contractors  are  luke- 
warm for  these  manufacturers,  and, 

2.  The  service  we  get  is  often  not  satisfactory.  Con- 
tractors are  going-  to  sell  those  articles  that  give  them  the 
least  trouble.  This  means  even  more  than  profit.  We  want 
the  manufacturer  who  stands  back  of  his  goods,  and  prompt- 
ly, at  that.  Our  bread  and  butter  depends  on  satisfying-  our 
customers.  That  is  quite  impossible  imless  some  of  our 
manufacturers  give  us  lietter  liacking. 

It  is  in  these  two  things  that  the  foreign  firm  I  men- 
tioned above  excels.  We  know  that  the  retail  price  of  any 
article  we  buy  is  not  varied  to  suit  circumstances.  We  know 
this  firm  will  stand  behind  us  promptly  with  their  guarantees. 
We  can  send  our  customers  direct  to  these  people  with  their 
complaints  and  feel  perfectly  sure  they  will  leave  with  a 
friendly  feeling  towards  the  company,  and.  more  important 
still,  towards  us. 

Now  I  may  be  all  wrong,  but  it  does  seem  to  me  that  the 
Canadian  manufacturer  makes  a  big  mistake  when  he  ignores 
the  viewpoint  of  the  electrical  contractor.    In  one  sense,  we 


don't  cave — there  is  as  nuicli  in  one  as  the  other — but  for 
palriotii'  reasons  we  would  all  rather  patr(jnize  home  in- 
(lusli-ies,.  VVi'  won't  stand  for  havin.g  the  Canadian  manu- 
facturers capitalize  our  loyalty,  however,  for  their  (jwn 
dividend  purposes-  We  want  fair  treatment  and  will  deal 
with  the  firm  that  gives  it  to  us  in  biggest  measure. 

It  may  be  that  I  am  wrong  in  all  this,  but,  if  so,  I  want 
to  be  shown.  I  do  know  that  it  is  the  viewpoint  of  electrical 
contractors  in  .general.  They  want  to  be  loyal  to  Canadian 
apparatus,  but  don't  get  a  fair  chance.  Perhaps  this  will 
start  a  discussion  that  may  lead  to  something.  If  so,  I 
shall  be  one  of  the  first  to  swear  allegiance  to  "horne-brevvs." 
Yours  truly, 

"Electrical  Contractor." 


Examples  of  Electric  Kitchens 

A  number  of  lu.ispitals,  hotels,  cafeterias,  restaurants  and 
other  institutions  are  rapidly  adopting  the  all-electric  kitchen 
because  of  its  many  advantages,  including  the  improved  san- 
itary conditions  which  result. 

Fig.  1  shows  an  installation  of  Canadian  General  Elec- 
tric broiler  and  two  electric  ranges  at  the  King  George 
Hospital,  Winnipeg,  Man.  This  range,  as  illustrated,  has  been 


Electric  range  in  King  George  Hospital.  Winnipeg. 

found  to  have  sufficient  capacity  for  all  requirements  of  two 
hundred  patients  and  employees. 

Fig.  2  shows  a  recent  date  C.G.E.  D-77  Hotel  Type  range 
section  installed  in  the  kitchen  of  the  Hydro-erectric  Power 
Commission  Building,  Toronto,  on  which  the  noon-day  meal 
is  prepared  for  the  staff. 

Fig.  3  shows  another  C.G.E.  installation  at  the  cafeteria, 
Port  Stanley,  Ont.  This  place  makes  a  good  advertising  fea- 
ture of  the  fact  that  all  the  cooking  is  done  electrically. 

A  still  more  recent  convert  to  the  electrical  method  of 
cooking-  is  the  Queen  Alexandra  Hospital,  London,  Ont.  This 
installation  is  just  being  taken  care  of  at  the  present  time. 

A  few  months  ago  a  prominent  club  in  Boston  was  con- 
sidering the  question  of  adopting-  electric  cooking  apparatus 
in  the  restaurant,  and  an  investigation  was  made  to  ascertain 
the  cost  of  cooking  with  various  fuels  and  with  electricity. 
Briefly  the  data  obtained  was  as  follows: — .\  club  kitchen 
using  an  electric  range  and  bake  oven  and  having  steam 
heated  stock  kettle  and  serving  table  showed  that  electricity 
at  3c.  per  kw.h.  would  compete  with  coal  at  .i;7..)()  a  ton  or 
with  gas  at  $1.00  per  thousand  feet-  The  lowest  cost  per 
person  per  meal  was  reported  by  a  club  doing  all  cooking  on 
a  coal  range — the  figure  being  .$.007.    The  highest  cost  was  in 
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a  club  using  coal,  charcoal  and  gas — the  figure  being  $.017 
The  two  other  clubs  gave  $.0113  and  $.1101  respectively. 

Operating  data  in  the  dietary  kitchen  of  a  large  hospital 
was  furnished  some  time  ago,  and  a  summary  of  the  im- 


Range  installed  in  Hydro  Building,  University  Ave.,  Toronto. 

portant  factors  obtained  from  the  operation  of  the  electrical 
equipment  is  given  below: — 


Avgr.  No.  of  Kw.  per 

Avg.  Kw.     patients         Person  person 


Month 

Total  Kw. 

per  day 

per  day 

meals 

per  meal 

July   .  . 

1160.:] 

46.6 

12.7 

967 

1.20 

Aug-  . 

53.3.8 

49.1 

9.6 

880 

1.73 

Sept.  . 

135.5.9 

41.8 

12.4 

1160 

1.08 

Oct.  ,.' 

1627.8 

52.2 

20.1 

1890 

.86 

It  is  interesting  to  note  the  resultant  increased  economy 
of  operation  as  the  operator  became  more  expert  in  the  use 


Hotel  type  range  in  cafeteria,  Port  Stanley,  Ont. 

of  the  apparatus.  This  is  especially  n<niceable  in  view  of  the 
fact  that  considerably  more  cooking  was  done  in  Octobci- 
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than  previously,  although  no  record  was  maintained  of  the 
custards,  etc.,  which  were  cooked  for  the  ward  patients. 

The  hot  plates  of  the  range  are  rugged  and  efficient  and 
are  made  by  pouring  moulten  iron  around  a  sheathed  wire 
winding  so  that  they  provide  self-contained  units  with  per- 
fect heat  conduction  and  distribution.  They  are  stronger 
than  the  old-time  stove  lids,  as  they  are  reinforced  with  a 
cast-in  wire  and  will  not  warp  or  crack- 

The  range  front  and  door  frames  are  heavy  steel  plate. 
The  oven  walls  have  efficient  heat  insulation.  The  range  is 
surmounted  l^y  a  high  bank  of  sheet  metal  with  a  shelf  13  ins. 
in  depth. 

All  heating  units  are  of  sheathed  wire  and  may  be  readily 
removed  for  cleaning.  Each  unit  is  protected  by  fuses  and 
is  controlled  by  lever  knife  switches  mounted  in  a  switch- 
l^oard  at  the  side  of  the  range.  The  main  circuit  is  also  pro- 
tected by  a  double  pole  circuit  breaker. 

The  equipment  for  one  range  section  is  as  follows: — ' 

Two  18  by  18  by  26J^  in.  roasting  ovens — 

Lower  units,  2  heats   1000-2000  watts  each 

Upper  units,  2  heats   500-1000  watts  each 

Two  9  by  12  in.  hot  plates — 

4  front  plates,  1  heat   1600  watts  each 

4  rear  plates,  1  heat    800  watts  each 

Dimensions  (inches) 


Height 

Width 

Depth 

Ovens,  inside  

  18 

18 

26  >^ 

Hot  plates  

9 

12 

Cooking  top   

  33 

37 

24 

Shelf  

  8 

43 

13 

  01 

48 

39^^ 

Six  and  a  Half  Pounds  of  Electrical  Information 

The  new  general  supply  catalogue  just  issued  by  the 
Northern  Electric  Company,  Limited,  is  a  compliment  to  the 
electrical  business  of  Canada.  The  book,  which  is  one  of 
the  largest  electrical  catalogues  issued  on  the  continent,  con- 
tains no  less  than  1,485  pages,  and  weighs  6^  pounds  ready 
for  mailing.  It  contains  the  most  complete  listing  of  up-to- 
date  electrical  specialties  of  every  description,  classified  in 
twenty-two  sections,  each  section  commencing  with  a  four- 
page  colored  insert  printed  on  heavy  coated  paper. 

Some  idea  of  the  material  covered  by  this  book  may  be 
had  from  the  titles  which  have  been  assigned  to  the  various 
sections,  as  follows: — (1)  Telephone  Section-;  (2)  Wires  and 
Cables;  (3)  Pole  Line  Hardware;  (4)  Insulators;  (5)  Tools 
and  Construction  Appliances;  (6)  Insulating  Materials;  (7) 
Conduit  and  Conduit  Fittings;  (8)  Small  Electric  Light  Wir- 
ing Devices;  (9)  Fuses  and  Knife  Switches;  (10)  Lighting 
Fixtures  and  Accessories;  (11)  Socket  Devices,  Electric 
Ranges  and  Fans;  (13)  Light  Sources  and  Applications;  (13) 
House  Goods,  Novelties  and  Flashlights;  (14)  Batteries  and 
Accesories;  (15)  Sv/itchboards  and  Panelboards;  (16)  Pro- 
tective and  Power  Control  Devices;  (17)  Indicating,  Record- 
ing, Integrating  and  Testing  Meters;  (18)  Generators,  Motors, 
Transformers  and  Motor  Appliances;  (19)  Low  Voltage  Out- 
fits; (30)  Railway  Electrical  Supplies;  (31)  Automobile  Elec- 
trical Devices  and  Accessories;  (22)  Miscellaneous. 

This  catalogue  contains  many  improvements  and  inno- 
vations over  previous  issues,  but  the  big  improvement  in  this 
issue  is  the  method  provided  wherever  practicable  whereby 
prices  f.o.b.  Halifax,  Montreal,  Toronto,  Winnipeg,  Calgary 
and  Vancouver  can  quickly  and  easily  be  obtained.  Elec- 
trical supply  catalogues  as  heretofore  issued,  have  given  only 
tiu'  manufacturers'  list  prices  and  discounts,  usually  making 
it  necessary  for  the  purchaser  to  estimate  his  own  frcighl 
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(or  freight  and  duty)  where  costs  were  required  f.o.b.  vari- 
ous destinations.  In  this  catalogue,  the  Northern  Electric 
Company  have  taken  care  of  these  two  very  important  ele- 
ments entering  into  the  cost  of  electrical  supplies  delivered 
to  Canadian  points.  To  accomplish  this,  they  have  used 
Montreal  and  Toronto  as  basing  points  and  the  list  prices 
found  in  the  catalogue  apply  to  goods  sold  f.o.b.  Montreal 
or  Toronto  (except  in  cases  so  noted).  For  other  points  at 
which  the  company  has  warehouses,  the  approximate  delivered 
prices  can  be  obtained  by  adding  to  the  list  prices  shown, 
the  necessary  percentage  as  explained  in  footnote  on  each 
page. 


King  George  Visiting  Vickers  Plant 

The  King  of  England  has  shown  the  deepest  interest  in 
the  labor  conditions  under  which  munition  workers  at  the 
various  points  in  his  realm  operate,  as  shown  by  the  accom- 


The  King's  reception  by  women  workers  at  a  Vickers  factory. 

panying  photograph,  which  illustrates  his  reception  at  a 
recent  visit  he  made  to  one  of  the  Vickers'  munition  factories. 
The  picture  is  a  striking  tribute  to  the  fact  that  both  sexes 
of  all  ages  are  straining  every  efTort  to  bring  our  great 
struggle  to  a  successful  termination. 


Underwriters'  Laboratories'  Service  for  Rigid  Conduit 

The  curves  shown  in  the  accompanying  chart  are  illus- 
trative of  a  feature  of  the  Factory  Inspection  and  Label  Ser- 
vice of  Underwriters'  Laboratories  of  which  many  who  do  not 
make  use  of  labels  regularly  are  not  informed.  Many  pro- 
perty owners,  architects,  contractors  and  inspectors  know  of 
the  "Underwriters'  Label"  only  as  a  means  of  identification 
of  goods  which  have  been  examined  and  tested  at  factories 
and  found  to  be  standard.  While  this  is  the  principal  as  well 
as  the  original  function  of  the  label,  the  service  delivered  by 
Underwriters'  Laboratories  is,  wherever  possible,  planned  to 
secure  results  in  many  ways  of  benefit  to  the  users  of  labeled 
material  as  well  as  to  the  manufacturers  of  appliances  and 
materials.  In  the  electrical  field  in  particular  this  service 
feature  has  seen  great  development.  The  curves  herewith 
demonstrate  this  feature  for  rigid  conduit. 

The  efificiency  of  the  zinc  coatings  on  conduits  in  pro- 
tecting the  steel  tube  from  corrosion  is,  of  course,  dependent 
upon  the  thickness  of  the  coating  and  its  uniformity.  In  the 
Label  Service  Procedure  for  this  product  it  is  provided  that, 
in  addition  to  the  tests  made  by  inspectors  at  the  factories 
specimens  representative  of  the  daily  output  shall  be  taken 
by  the  inspector  and  forwarded  to  the  Laljoratories'  main 
testing  station  in  Chicago.    These  specimens  are  promptly 


subjected  to  quantitative  analyses  for  amount  ot  zinc  in  the 
coating  and  for  uniformity  in  thickness.  The  results  of  these 
tests  are  immediately  reported  to  the  manufacturer  with  the 
history  of  the  specimen.  Study  of  these  reports  permits  of 
necessary  modification  of  factory  methods  to  avoid  excessive 
variation  as  well  as  substandard  product.  Persistant  atten- 
tion to  metallic  coating  machine  operation  based  on  such 
accurate  data  makes  possible  astonishing  improvements  in 
the  course  of  time. 

Curve  A  shows  the  variation  from  day  to  day  in  amount 
of  zinc  in  the  coatings  of  specimens  from  one  particular  fac- 
tory's output  during  1914.  There  are  a  number  of  points  in 
this  curve  which  show  that  coatings  for  these  specimens 
were  very  thin.  Other  specimens  had  excessive  amounts. 
Curve  B  is  the  1915  record  for  the  same  factory.  While  wide 
variations  in  amounts  of  zinc  in  the  coating  appear  it  may 
be  seen  that  a  minimum  amount  of  one  quarter  ounce  per 
square  foot  is  exceeded. 

The  1916  record.  Curve  C,  fully  demonstrates  the  manu- 
facturer's success  in  securing  control  of  the  process  as  the 
result  of  intelligent  study  of  the  reports  regularly  received 
from  the  Laboratories.  It  is  of  further  interest  that  the 
total  quantity  of  zinc  used  for  the  output  for  1916  is  only 
slightly,  if  at  all,  in  excess  of  the  amount  used  in  the  pre- 
vious years,  while  the  service  value  to  the  user,  especially 
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Graphic  results  of  tests  made  by  Laboratories. 

from  the  point  of  view  of  resistance  to  corrosion,  is'  materi- 
ally increased. 

There  are  many  instances  of  such  results  from  co-opera- 
tion between  Underwriters'  Laboratories  and  manufacturers 
subscribing  to  the  Service  of  Inspections  at  Factories  and 
Labeling. 


The  cheery  Trumbull  Tem,  in  Sept.  "Trumbull  Cheer," 
has  a  few  pithy  remarks  about  pacifists.  In  his  opinion,  "a 
pacifist  bears  the  same  relation  to  a  German  propagandist  as 
a  fool  bears  to  a  villain."  And  he  goes  on  to  ask,  "is  there 
a  man  in  the  electrical  industry'  we  love  and  serve,  whose 
voice  and  soul  is  not  true  to  his  country's  call  and  need? 
If  such  there  be,  I  devoutly  hope  he  will  never  disgrace  a 
'Circle  T'  switch  with  his  contaminating  fingers."  This  is 
putting  patriotism  before  business.  Would  that  some  of  our 
politicians  could  be  imbued  with  the  same  spirit! 


We  are  advised  that  effective  Saturday.  September  l.Mli, 
the  prices  on  Hubbell  reflectors,  listed  under  Schedule  "C" 
advanced  approximately  10  per  cent. 
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Rose  &  O'Hearn  Move  to  Larger  Quarters 

Mr.  Fred  Rose  and  Mr.  J.  J.  O'Hearn,  who,  under  the 
firm  name  of  Rose  &  O'Hearn,  started  in  the  electrical  sup- 
ply business  a  few  months  ago  on  Victoria  Street,  Toronto, 
have  quite  recently,  owing  to  the  expansion  of  their  busi- 
ness, found  it  necessary  to  remove  to  larger  warehouse  and 
office  premises  and  are  now  located  at  320  King  Street  West. 
Both  Mr.  Rose  and  Mr,  O'Hearn  are  well  known  to  the 
electrical  trade  through  their  long  connection  with  the  Can- 
adian General  Electric  Company,  Mr.  Rose  having  covered 
Western  Ontario  for  the  C.  G.  E.  for  sixteen  years,  while 
Mr.  O'Hearn  was,  for  several  years.  Fort  William  repre- 
sentative of  the  company,  and  latterly  was  with  the  London 
office.  They  are  now  representing  several  well-known  Can- 
adian and  United  States  electrical  manufacturers  and  are 
in  a  position  to  supply  anything  in  the  electrical  supply  line. 
With  the  improved  facilities  they  now  enjoy  in  their  new 
premises  they  are  in  a  position  to  supply  the  trade  promptly 
and  pride  themselves  on  filling  and  shipping  all  orders  com- 
plete the  same  day  they  are  received. 


Chicago  'Office  for  Sangamo 

The  Sangamo  Electric  Company  announce  the  opening 
of  a  Chicago  District  Office  in  the  Old  Colony  Building,  in 
charge  of  Mr.  C.  H.  Hurtt  as  district  manager.  For  several 
years  past  the  Sangamo  Company  has  had  a  Chicago  repre- 
sentative located  with  the  Electric  Appliance  Company,  for 


An  unusually  graceful  desifin  of  fixture  made  by  Tallman  Brass  &  Metal  Co. 


many  years  selling  agents  for  the  Sangamo  Electric  Com- 
pany throughout  the  middle  west.  In  establishing  this  new 
office,  the  Sangamo  Company  has  made  no  change  in  the 
selling  arrangements  which  it  has  had  for  many  years  with 
the  Electric  Appliance  Company  and  the  Federal  Sign  System 
(Electric)  of  Chicago,  who  will  continue- to  handle  Sangamo 
products  exactly  as  in  the  past.  The  new  office  has  been  es- 
tablished with  a  view  to  giving  a  more  complete  service 
on  Sangamo  meters  and  other  products  than  has  heretofore 
been  possible  in  Chicago  and  surrounding  territory;  this  be- 
ing necessary  on  account  of  the  greatly  increased  demand  for 
Sangamo  products.  A  completely  equipped  repair  depart- 
ment will  be  maintained  as  heretofore,  under  the  manage- 
ment of  the  Chicago  office. 


An  Electric  Fireless  Cooker 

The  fireless  cooker  has  long  appealed  to  economically 
inclined  householders  as  the  best  .method  of  keeping  down 
fuel  bills,  but  the  inconvenience  of  removing,  heating  and  re- 
placing the  soapstone  discs  has  more  than  offset  the  ad- 
vantages of  reduced  cost.  The  discs  remain  hot,  too,  for  only 
a  limited  time — frequently  not  sufficient  to  pi'operiy  cook  the 
article  concerned.  The  electric  way  has  once  again  solved  the 
difficulty,  so  that  we  can  now  have  the  economy  and  efficiency 
of  the  fireless  cooker  coupled  with  all  the  luxury  of  electrical 
operation. 

The  necessary  qualities  are  all  combined  in  a  new  electric 
cooker  that  has  recently  l)een  perfected  l)y  the  Standard 
ILlectric  Stove  Company,'  of  Toledo.  Cooking  is  done  by  re- 
taining the  heat  on  the  fireless  cooker  principle,  but  instead 
of  having  to  remove  the  disc  and  heat  it  and  replace  it  when 
hot,  all  you  have  to  do  is  turn  a  switch  which  connects  up 
a  G40-watt  element  embedded  in  a  calorator  which  occupies 
the  place  of  the  soapstone.  When  sufficient  heat  has  been 
developed  to  raise  the  temperature  of  the  cooker  to  the  neces- 
sary point,  a  second  advantage  over  the  soapstone  heater 
conies  into  play;  instead  of  the  heat  being  entirely  cut  off. 


a  sufficient  amount  is  developed  l)y  a  4()-watt  element  to  keep 
the  temperature  high  enough  for  cooking  for  any  length  of 
time. 

Another  feature  about  this  stove  is  an  automatic  clock  set. 
Having  judged  the  length  of  time  requirea  to  heat  the 
cooker  and  contents  with  the  040-watt  heat,  ten  or  fifteen 
minutes,  as  the  case  may  be,  you  set  your  clock  correspond- 
ingly, ami  when  this  time  has  elapsed  the  clock  automatically 
switches  of?  the  G4()-watl  element  and  switches  on  the  40- 
watt  element.  The  low  cost  of  din'ralioii  of  this  small  heater 
may  well  lie  understood  vvlu'ti  it  is  considered  tli,il  it  would 
consume  only    100  watts  in   cooking   oatmeal  porridge,  for 
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example,  over  a  ten-hour  night,  which,  at  the  rate  obtaining 
at  many  points  in  Canada,  would  cost  considerably  less 
than  one-half  cent. 

.  This  cooker  has  really  been  in  the  making  since  I'JIO, 
but  has  been  in>proved  from  time  to  time  until  it  seems  that 
now  an  article  has  arrived  which  has  Ipng  Ijeen  needed.  The 
cooker  may  be  attached  in  the  usual  cord  attachment  manner 
to  an  ordinary  electric  lamp  socket, 


New  Benjamin  Lighting  Unit 

A  new  lighting  unit  has  been  brought  out  by  the  Ben- 
jamin Electric  Manufacturing  Company  of  Canada,  known  as 
the  "No.  786  X."  This  unit  is  designed  for  use  with  300-watt 
lamps,  although  a  minor  detail  of  adjustment  fits  it  for  other 
sizes,  as  small  as  25  watts.  The  reflector  is  10j4  in-  and  it 
and  the  hood  are  of  one  piece  of  special  heavy  gauge  steel. 
The  unit  is  well  ventilated,  having  the  holes  protected  by 
a  steel  hood.  Loss  of  light  in  the  hood  is  reduced  to  the 
minimum,  as  the  entire  interior  is  heav}^  porcelain  enamelled 
in  white;   the  outside   finish   is  l)lack.     A  heavy  porcelain 


Benjamin  786-X. 


socket  is  used  with  lamp  grip  and  a  special  waterproof  sus- 
pension is  provided  which  includes  a  porcelain  strain  in- 
sulator. The  opal  ball  globe  is  (js/g,  in.  by  5->4  in.  and  is  sup- 
plied with  a  ventilated  open  bottom-  The  reflector  is  clever- 
ly designed  to  permit  this  globe  to  fit  up  into  it  in  such  a 
way  as  to  prevent  all  rain  or  sleet  from  drifting  in  upon  the 
lamp.  The  unit  is  thus  suitable  for  abattoirs  or  under  similar 
conditions  where  the  atmosphere  is  almost  continuously  laden 
with  an  excess  of  moisture.  The  manufacturers  believe  that 
the  design,  size  and  mechanical  jjerfcction  of  this  unit  make 
it  very  attractive  and  are  preparing  for  a  heavy  demand. 


Better  Illumination  of  Industrial  Plants 

The  industrial  world  is  facing  the  problem  of  how  to  in- 
crease production.  Many  plants,  such  as  steel  mills,  are 
compelled  by  the  nature  of  their  product,  to  operate  both 
night  and  day,  even  in  normal  times.  Others,  which  run 
only  by  day  ordinarily,  must  either  increase  their  factory 
space,  or  add  a  night  shift.  In  most  cases  the  night  shift 
offers  the  most  simple  and  economical  method  of  increasing 
production.  But  there  are  many  industries,  dependent  on 
accurate  workmanship,  which  have  found  it  impossible  to 
maintain  a  high  standard  of  quality  in  products  manufac- 
tured at  night.  Almost  always,  in  such  cases,  faulty  light- 
ing has  been  the  cause  of  failure;  and  unless  a  satisfactory 
system  of  illumination  can  be  introduced  in  such  plants,  the 
only  way  to  materially  increase  productiim  is  to  provide  new 
buildings  so  thai  all  work  may  be  done  l)y  daylight. 

Tfi  take  care  of  coiidil  inns  like  this,  and  to  make  il  pos- 
sible to  produce  as  good  work  by  night  as  by  day,  the  Ivan- 
hoe  system  of  Reflecto-Cap  Diffusion  has  been  developed  by 


the  Canadian  General  Electric  Company.  The  diffuser  con- 
sists of  a  twenty-inch  steel  reflector  (finished  with  green 
porcelain  enamel  on  the  outside,  and  white  porcelain  on  the 
inside)  and  a  silver  plated  cap  highly  polished  on  the 
inside,  and  provided  with  a  wire  spring  holder  for  attaching 
it  to  the  l)u]l)  of  a  200  watt  Mazda  C  lamp.    The  construction 


Fig.  1— Reflecto-Cap  fixture. 

is  shown  in  Fig.  2  as  follows: — A,  ]/-inch  tap;  B,  porcelain 
enamel  holder;  C,  porcelain  socket;  D,  porcelain  enamel  re- 
flector; E,  wire  spring  holder  for  cap;  F,  internally  polished 
silver  cap.  Direct  glare  is  done  away,  with  by  covering  the 
lower  part  of  the  bulb  of  the  200  watt  lamp  with  a  silver 
plated  cap.  This  cap  hides  the  filament  from  the  eye,  and 
directs  the  rays  of  light  to  the  large  reflector  above. 

The  light  is  distributed  evenly  over  the  entire  surface 
of  the  reflector,  so  that  it  is  possible  to  view  the  unit  from 
any  direction  without  discomfort  to  the  eyes;  the  size  and 
shape  of  the  reflector  have  been  scientifically  determined  to 
give  a  thorough  diffusion  of  light,  .and  thus  get  rid  of  re- 
flected glare  from  shiny  objects  in  the  working-plane.  The 
net  result  of  illumination  with  this  new  system  is  that  the 


Fig.  2— Construction  of  Reflecto-Cap. 


eyes  can  perform  their  tasks  at  all  times  without  any  dis- 
comfort, because  all  objects  arc  evenly  and  softly  illumin- 
ated. When  it  is  considered  that  a  mere  glance  at  a  glaring 
source  of  light  may  impair  the  workman's  vision  for  a  period 
of  minutes,  thus  increasing  his  liability  to  make  improper 
machine  adjustments,  and  thereby  spoiling  his  work,  it  be- 
comes evident  that  better  factory  lighting  is  not  only  a 
conserver  of  the  human  eye,  but  of  time,  material,  and  pro- 
fits as  well. 


Induction  Motors-  I'ulleliii  is:.',  b\  ilu-  t_'rockcr- W'lieelci 
*.  nmiian\-,  <U'scril)iiii.;  Form  1'.  iiuliu-lion  mnlors,  siiuirrel- 
cagc  type,  00-cyclc,  >j  to  :i  h.]).;  well  illustrated- 
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The  "Turn-over"  Toaster 

The  Westinghouse  "turn-over"  toaster,  iUustrated,  is 
one  of  the  handiest  types  of  this  household  appliance  that 
has  been  placed  on  tlie  market.  You  simply  place  a  piece 
of  bread  oa  the  tray,  turn  the  knob  to  the  right  and  one 
side  begins  to  toast.    Turning  the  knob  to  the  left  swings 


The  toast  slides  down  the  tray. 

the  tray  down  and  allows  the  low  end  of  the  bread  to  slide 
down  to  the  top  of  the  tray;  this  is  the  operation  which 
turns  the  toast.  Turning  the  knob  to  the  right  again  brings 
the  untoasted  side  up  against  the  heat.  Turning  the  knob 
again  to  the  left  brings  the  completely  toasted  bread  down 
to  the  tray,  from  which  it  may  be  removed  without  danger 
of  burning  the  fingers. 


Electric  Log  Fires 

Something  quite  new  in  electric  heaters  has  been  de- 
signed, and  is  already  being  marketed,  by  the  Claywood 
Electric  Company,  1-.3  Jarvis  Street,  Toronto.  These  are 
known  as  electric  log  fires,  one  design  of  which  is  illustrated 
herewith.  These  fires  are  made  in  a  number  of  forms  and 
are  at  the  same  time  artistic,  clean,  odorless,  economical  and 


Charging  the  Electric  at  Home 

Much  of  the  advantage  of  the  electric  vehicle  lies  in  the 
fact  that  it  is  trouble  proof,  in  which  respect  it  compares 
very  favorably  with  the  gasoline  car.  As  a  matter  of  fact, 
there  is  nothing  in  the  machinery  to  get  out  of  order  except 
the  batteries,  and  the' worst  they  can  do  is  to  become  dis- 
charged at  an  inopportune  moment.  The  possibility  of  this 
becomes  most  remote  if  the  owner  has  complete  charge  of 
the  car  and  so  can  determine  the  mileage  that  the  car  is  cap- 
able of  at  any  hour  of  the  day  without  further  charging.  It 
follows,  therefore,  that  the  most  supreme  satisfaction  is  ob- 
tained from  the  electric  when  the  cells  are  charged  under  the 
direct  supervision  of  the  person  who  drives  the  car. 

This  latter  condition  presupposes  a  charging  apparatus 
in  the  garage  of  each  car  owner,  and  the  efforts  of  manu- 
facturers to  date  have  been  expended  along  the  line  of  mak- 
ing a  battery  charging  apparatus  which  is  at  the  same  time 
economical  to  bu}'  and  absolutely  simple  and  automatic  in 
its  operation.  The  mercury  rectifier  appears  to  fulfill  the 
first  requirement;  but  it  causes  more  or  less  trouble  often 
at  a  time  when  it  is  most  needed.  The  alternative  seems  to 
be  to  fall  back  on  a  motor-generator  set,  and  this  is  prob- 
ably the  type  of  apparatus  that  is  now  in  greatest  favor 
with  electric  car  owners. 

One  of  the  most  recent  motor-generator  sets  that  has 
been  placed  on  the  market  is  that  of  the  Lincoln  Electric 
Companj'  of  Canada,  311-12  Kent  Building,  Toronto.  The 
simplicity  of  this  equipment  appeals  to  every  driver  and  is 
such  that  a  woman  can  operate  it  quite  as  satisfactorily  as 
a  man.  It  is  only  necessary  to  insert  the  charging  plug  on 
one  end  of  the  wire  in  its  receptacle  in  the  car  and  close  the 
switch  in  the  little  switch  box  or  wall  panel  at  the  other 
end.    After  that  the  charging  set  automatically  regulates  the 


The 
Lincoln 
Charger. 


Clean,  safe  and  attractive. 

safi-.  Tiu-y  are  a  very  exce'lent  representation  of  actual  logs 
burning,  this  effect  being  produced  by  running  the  wires 
along  the  cracks  in  the  bark  of  the  logs.  The  logs  shown 
have  base  logs,  Ijut  may,  instead,  be  set  on  andirons.  These 
l)ro(!uce  a  very  pretty  effect  indeed.  The  Claywood  Company 
liavf  a  number  of  designs  of  logs,  portable  and  otherwise,  and 
electric  coal  fires  which  utilize  the  baskets  which  most  house- 
holders already  use  for  coal  or  wood.  They  also  manufac- 
ture to  special  and  exclusive  designs  to  meet  tlie  requirements 
of  the  man  or  woman  who  wants  something  "different  "  Cap- 
acities range  from  1  to  .'i  kilowatts.  The  various  designs  have 
been  tested  and  approved  by  the  Hydro  la'boratories. 


rate  at  which  the  cells  are  charged  and  it  is  claimed  that 
using  this  particular  apparatus  the  life  of  the  batteries  is 
quite  twice  as  long  as  when  they  are  charged  with  a  mer- 
cury rectifier.  When  one  considers  that  the  initial  cost  of  a 
storage  battery  is  a  very  considerable  portion  of  the  cost 
of  the  car,  it  is  seen  at  once  how  important  is  this  claim.  This 
charging  outfit  tapers  off  the  current  as  the  battery  becomes 
charged,  so  that  at  the  end  of  the  required  period  the  input 
is  only  from  three  to  seven  amperes,  depending  on  the  size 
of  the  battery.  At  this  rate,  any  "little  time  of  overcharge 
does  not  cause  the  battery  to  deteriorate  as  would  be  the 
case  if  a  higher  charging  current  were  used  over  too  long  a 
period.  This  company  have  issued  a  booklet  in  which  they 
print  comparative  figures  sliowing  the  cost  of  charging.  With 
the  mercury  arc  rectifier,  the  cost  is  placed  at  5c.  per  mile. 
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while  with  the  Lincoln  outfit  it  is  slightly  less  than  3c. 
If  we  take  the  life  of  the  car  as  50,000  miles,  it  is  seen  what 
a  considerable  item  in  the  cost  of  operation  the  greater 
efficiency  of  this  charging  set  will  become.  The  equipment 
is  illustrated  herewith. 


Cutter  Holder  Sockets  for  Standard  Heel  Reflectors 

A  new  device  which  combines  a  holder  for  standard  heel 
reflectors  and  a  socket  for  Mazda  lamps  has  recently  been 
designed  and  placed  on  the  market  by  the  George  Cutter 
■Company,  South  Bend,  Indiana.  The  holder-socket,  as  the 
new  device  is  called,  is  made  in  three  dififerenr  styles — with 
hood  flange  for  attachment  to  inch  conduit — with  4  inch 
cover  for  attachment  to  outlet  boxes,  and  with  porcelain 
bushing  for  drop-cord  suspension.  It  is  also  made  in  two 
sizes — for  2%  and  3%  inch  standard  heel  reflectors.  One  of 
the  most  important  considerations  entering  into  the  design 
of  the  holder-socket  is  simplicity  of  construction.  The  result 
has  been  a  very  compact  device  that  is  not  only  easy  to  wire 
but  possesses  a  number  of  other  advantageous  features.  These 
include:  1st.  The  reflector  is  held  level  and  secure  in  its  cor- 
rect position  with  respect  to  the  lamp  filament.  2nd.  The 
reflector  body  is  insulated  from  the  conduit-  3rd.  The  meth- 
od of  supporting  the  reflector  is  very  simple,  one  thumb-screw 
locking  it  firmly  in  place.  4th.  Reflectors  may  be  removed 
and  replaced  by  a  few  turns  of  the  thumb-screw.  5th.  The 
holder-socket  with  outlet-box  cover  permits  of  the  installation 
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of  reflectors  as  close  as  possible  to  the  ceiling,  a  decided  ad- 
vantage in  installations  where  the  head  room  in  a  building  is 
low. 

The  accompanying  illustration  shows  the  construction  of 
the  holder-socket.  It  consists  of  a  cast-iron  ring  which  has 
two  lugs  and  a  thumb-screw  for  engaging  the  groove  in  the 
heel  of  the  reflector.  This  ring  is  attached,  by  means  of  two 
screws,  to  a  porcelain  body  which  includes  the  socket  shell 
and  wiring  terminals.  The  porcelain  body  is  attached  to  a 
hood  flange  tapped  for  ^  inch  conduit  or  to  a  -t-inch  outlet- 
box  cover  by  means  of  two  screws  which  are  independent  of 
the  screws  which  support  the  holder  ring.  It  can  readily  be 
seen  that  the  holder-socket  is  easily  and  quickly  installed.  It 
is  claimed  one  of  these  holders  can  be  installed  by  one  man 
in  two  minutes,  thus  effecting  material  savings  on  installation 
costs.  For  attachment  to  conduit  stems  it  is  only  necessary  to 
screw  the  hood  flange  to  the  conduit,  thread  the  wires  through 
the  holes  in  the  porcelain  body,  fasten  the  socket  to  the  hood 
flange  and  connect  the  wires  to  the  terminals.  For  attach- 
ment to  outlet-boxes  the  installation  is  even  more  simple, 
only  two  operations  being  necessary  to  wire  the  holder- 
socket  complete  and  ready  for  the  lamp  and  reflector. 


Down-Town  Show-Room  for  Jefferson  Glass  Co. 

For  the  convenience  of  their  customers,  the  Jefferson 
Glass  Company  have  opened  a  down-town  show-room  at 
164  Bay  Street,  Toronto,  where  they  will  exhibit  samples 
of  their  entire  line  of  illuminating  glassware  and  carry  small 
stocks  of  staple  lines  for  immediate  deliveries.  They  trust 
that  contractors  and  dealers  will  make  the  fullest  possible 
use  of  this  show-room,  bringing  in  their  customers  to  select 
glassware  when  they  deem  it  advisable  to  do  so,  and  mak- 
ing the  show-room  a  place  of  call  whenever  they  are  in  the 


Jefferson  Glass  Go's.  Show  Rooms,  161  Bay  St.,  Toronto. 

neighborhood.  The  company  state  their  policy  to  be  that 
their  products  will  be  sold  only  through  electrical  jobbers, 
contractors  and  dealers,  and  in  opening  up  this  show-room 
it  is  the  intention  that  this  policy  shall  be  strictly  adhered  to. 
Nothing  will  be  sold  retail  under  any  circumstances.  Any  of 
the  general  public  who  may  come  in  will  be  shown  the  line 
but  referred  to  their  usual  dealer  for  making  a  purchase. 

Mr.  Teeter  will  make  this  show-room  his  headquarters 
when  he  is  in  the  city  and  will  be  glad  to  see  any  of  his 
old  friends  there.  Mr.  E.  T.  Garner,  for  many  years  con- 
nected with  the  Toronto  Electric  Light  Company  in  the 
capacity  of  new  business  salesman,  has  joined  the  Jefferson 
sales  staff  and  will  work  from  the  down-town  show-rooms 
as  city  traveller  in  conjunction  with  Mr.  Teeter.  The  ser- 
vices of  these  gentlemen  will  be  gladly  given  to  any  cus- 
tomers who  may  desire  help  in  putting  the  Jefferson  pro- 
ducts before  prospective  customers. 


The  Electrical  Committee  of  the  National  Fire  Protec- 
tion Association  will  convene  on  Tuesday  and  Wednesday. 
October  23  and  24,  beginning  at  10  a.m.,  in  the  rooms  of  the 
New  York  Board  of  Fire  Underwriters,  22;i  Williani  Street. 
New  York  City.  Matters  to  he  considered  will  i)e  those 
listed  in  the  bulletin  for  the  adjourned  March  3S-2'J  meeting, 
issued  under  date  of  February  15. 
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Current  News  and  Notes 


Aylmer,  Ont. 

The  material  necessary  for  remodelling  and  extending 
the  Aylmer  distriljuting  system  has  been  ordered  and  a  13,- 
200-volt  line  will  be  constructed  from  St.  Thomas  to  Aylmer. 
Tenders  are  also  being  secured  on  motor-driven  pumps  for 
domestic  and  fire  purposes. 

Blenheim,  Ont. 

The  town  council  is  offering  the  former  jjower  house  and 
contents  for  sale.  The  building  has  hten  out  of  use  since 
the  advent  of  the  Hydro. 

Barton  Township 

The  Barton  Township  council  has  decided  to  submit 
Hydro  electric  and  enabling  by-laws  to  the  ratepayers  in  this 
township,  and  the  work  of  preparing  estimates  to  determine 
the  amount  of  the  money  l)y-laws  is  now  under  way. 

Brantfbrd,  Ont. 

The  Duke  of  Devonshire  will  officiate  at  the  unveiling 
of  the  memorial  to  Alexander  Ciraiiam  Bell,  world-renowned 
as  the  inventor  of  the  telephone,  on  October  34. 

Brantford  Township 

The  Hydro-electric  enabling  by-law  and  the  money  by- 
law were  submitted  to  the  ratepayers  in  Brantford  Township 
in  districts  immediately  adjoining  the  city  of  Brantford,  as 
canvassed   by   the   council,    and    both    were    carried.  The 


money  by-law  was  for  the  amount  of  .$27,000,  to  cover  the 
cost  of  purchasing  the  lines  and  system  oi  the  Western 
Counties  Electric  Company,  and  extending  and  remodelling 
these  lines. 
Dashwood,  Ont. 

The  work  of  building  a  distributing  system  in  Dash- 
wood  under  the  supervision  of  the  Commission's  engineers 
is  now  under  way. 
Drayton,  Ont. 

The  Hydro-electric  enabling  and  money  by-laws  were 
submitted  to  the  ratepayers  and  were  both  carried  by  large 
majorities.  Arrangements  are- being  made  by  the  municipal- 
ity to  purchase  the  local  system,  which  will  be  lenioaelled  and 
extended  to  make  it  suitable  for  Hydro-electric  power.  Ma- 
terial is  being  ordered  for  the  4.000-volt  transmission  line  to 
supply  this  municipality. 
Dundas,  Ont. 

An  electric  lighting  system  was  recently  install.ed  in  St. 
James'  Church. 
Fergusonvale,  Ont. 

Estimates  have  been  submitted  to  the  Floss  Township 
Council,  covering  service  to  the  village  of  Phelpston  and 
Hillsdale.  Should  the  ratepayers  decide  to  secure  Hydro 
power,  service  will  be  given  by  means  of  an  outdoor  pole 
type  sub-station  located  at  Fergusonvale. 

Midland,  Ont. 

The  local  distribution  system  is  being  remodelled  to  take 
care  of  the  increased  'demands  for  power,  due  principally  to 
the  manufacture  of  munitions.  The  load  in  the  municipality 
is  increased  approximately  400  per  cent,  since  the  beginning 
of  the  war,  and  a  new  sub-station  is  being  constructed  and 
provision  made  for  two  additional  power  feeders. 

Montreal,  Que. 

La  Compagnie  Couture,  Rheault,  Ltd.,  incorporated  with 
a  capital  of  $99,000,  is  formed  to  acquire  water  and  other 
powers  for  the  generation  of  electricit}'  in  the  districts  of 
Rinu)uski.  (iaspe,  Chicoutimi,  and  Saguenay;  to  erect  trans- 
niissiiin  lines,  and  to  carry  on  telephone  anil  lele.graph  busi- 
nesses. 

Parry  Sound,  Ont. 

The  municipal  council  of  the  town  of  I'arry  Sound  lias 
utuler-  advisement  the  coin|)I<.lc  rebuilding  of  its  i)resent  gen- 
erating station  on  the  Seguin  River.  The  Commission  has 
submitted  a  complete  report  on  the  cost  of  this  installation. 

Scarboro,  Ont. 

Work  has  been  started  in  the  townshi])  by  the  Hydro- 
electric   I'ower    Commission    of    C)ntario    on   a    line   to  go 
through  Birchcliffe,  Scarlioro  junction  and  Agincourl,    It  is 
hoijed  to  complete  the  work  this  fall. 
Shelburne,  Ont. 

Contracts  have  been  signed  and  arrangements  made  for 
serving  three  Hydro-electric  power  customers  in  the  muni- 
cipality which  will  increase  the  town  load  by  approximately 
I .")()  horse-power. 
Toronto,  Ont. 

.Sir  Henry  Drayton,  chairman  of  the  Dominion  Railway 
( 'oiinnission.  has  been  selected  as  a  royal  commissioner  to 
coiiihirl  an  i  twest  igat  ion  into  the  exportation  of  power  .gon- 
iTalnl  ;il   Niagar.a  b'alls  to  the  United  Slates. 


SPAULDING'S 

Hard  Fibre   WILL    DO  MORE   than  Insulate. 

SPAULDING'S  HARD  FIBRE 

will  outwear  tlie  part  on  which  it  is  used,  will  in- 
stall easily,  will  be  adaiJtable  and  economical  — 
BEC.XU.SE— SPAULDING'S  I4ARD  FIBRE  is 
hard,  strong,  pliable  and  jet  tenacious,  can  be 
machined  as  neatly  and  easily  as  steel,  can  be 
^.-ivM'd,  drilled,  |iiinclied,  threaded,  stani|ied,  etc. 

AND  SPAULDING'S  HARD  FIBRE  WILL,  NOT  BREAK 


W  c-  nianufaclnic  1 1  .\ R I )  I'lllkh;  in  sheets,  roils,  lubes  and 
special  shaiii-s,  and  our  location  gives  ns  easy  access  to  Canada. 

J.  SPAULDING  &  SONS  CO.,  Tonawanda,  N.Y. 

449  Broome  St.,  166  No.  Clinton  St., 

NEW  YORK  CITY  CHICAGO,  ILL. 
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PHILLIPS  CABLES 

as  supplied  to  the  Toronto  Hydro  Electric  System 


These  illustrations  show  cross  sections  in  the  original  size  of  cables  recently  supplied  to  the 
T.  H.  E.  System  and  reordered  by  them  for  further  extensions.  The  specifications  are  as  follows. — 
Conductors  composed  of  37  strands  each,  .082  in.  diameter.  Thickness  of  dielectric  on  each  conduc- 
tor, .210  in.  Thickness  in  belt,  .210  in.  Thickness  of  lead  sheath,  .160  in.  Overall  diameter,  2.61  in., 
250,000  CM.  Three  Conductor,  Paper  Insulated,  and  plain  Lead  Covered  Cable  for  13,200  volts.  We 
can  supply  you  with  wires  and  cables  of  any  size  for    Power,   Lighting,  Telephone,  Telegraph,  etc. 

Write  us  for  detailed  information. 

NOTE.— Specification  of  cable  in  left-hand  cut:  3/0  B.  and  S. 
Three  conductor.  Each  conductor  19  strands,  each  .094  in.  diam. 
Thickness  of  dielectric  on  each  conductor,  .21  in.  Thickness  of  dielec- 
tric on  belt,  .21  in.  Thickness  of  lead  sheath,  .15  in.  Overall  diameter, 
2.60. 

Specification  of  cable  in  right-hand  cut:  As  stated  in  copy.  . 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 


Head  Office  and  Factory:  MONTREAL 


Branches :  Toronto 


Winnipeg 


Regina 


Calgary 


Vancouver 
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Condensed  Department 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher  s  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


FOR  SALE 
Hydraulic  and  Electric 
Machinery 


One  S.  Morgan  Smith  water  turbine  unit  (1913) 
twin  wheels  built  for  55-60  ft.  head,  rating  1,400 
h.p.,  governor  attached;  also  about  120  ft.  steel 
penstock,  8  ft.  diani.  5/16  plate. 

One  Can.  Gen.  Elec.  A.  C.  generator  (dynamo), 
7.50  k.v.a.  (1913),  single  phase;  can  be  easily 
changed  to  2  phase  or  3  phase. 

One  A  C.  stationary  transformer,  50  k.v.a.; 
primary  voltage,  1,040/2,040;  secondary,  2  taps,  50, 
V.  and  100  v. 

One  Holtzer-Cabot  D.C.  generator,  6  volts,  250 
amp.,  complete  with  field  rheostat. 

One  Railroad  Engineer's  transit,  tripod  and  rod, 
Makers,  Kueffel  &  Esser,  costing  $225. 

Ml  in  the  best  condition.  Quotations  made 
to'  reliable,  bona  fide  enquiries.  Delivery  can 
be  made  in  tjiree  weeks.  Box  55G,  Electrical 
News,  Toronto,  Ont.  18-t.f. 


Electrical  Materials 
For  Sale 


.'ilMlO  feet.  2  coils  (2.500  feet  each  coil).  No.  6 
1!.  &  S.  13,000  volt,  3  core,  l).i).l!.  .Submarine 
cable,  made  by  Canadian  liritish  Insulated 
Company,  Limited. 

1— Switchboard,  made  by  Canadian  Westinghouse, 
with  2-.'!00  amiiere  .\mnieters,  2  three-phase 
.Vmnieter  Switclies;  2-:!0()  ampere  Condit  elec- 
tric oil  circuit  breakers,  .\'os.  113S7-S,S,  Type 
E  2.300  volt ;  2  Relays.  Xo.  400^4,  class  5,  5, 
1.5.  Form  G.  2,  Ty]ie  P;  3  Wagner  Electric 
current  transformers,  amperes  300,  ratio  .300/5, 
overload  .50  per  cent.  1  hour.  Type  R.W.D., 
cycles  25-133,  maximum  voltage  2500. 

1- Switchboard,  Condit  Electric  Co.,  No.  111(X>, 
300  ampere,  Type  1),  volt  ll.fMIO,  oil  circuit 
I)reaker  and  switch  ;  J  No.  .304K7,  Type  Ci-2, 
Canadian  General  Electric  Relay,  Class  5,  5, 
15. 

2  - Cana'lian  Westinghouse  Co.  current  transform- 
ers. Type  v.,  300  to  5  ampere,  12,000  volt, 
style  33,  53.5. 

:{ — .Mils  Chalmers  liullock,  .50  K.W.  primary  volt- 
age 2200-1100,  secondary  voltage  22lMl()  light- 
ing transformers,  5  to  10  per  cent,  overload 
71. W.    Type  O.F.S.C. 

1 —  20  K.W.  Canailian  (Jeneral  Electric  transform- 
er, voltage  2200/220/110,  60  cycles. 

(i — 22,000  volt,  200  ampere  disconnecting  switches, 
front   connected   in   marble  base. 

2 —  Type  C,  for  outside  use,  cable  terminal,  i;>,- 
000  volt,  triple  conductor. 


These  materials 
fni  niation,   adflress  : 


are  absolutely  new.     For  in- 


Ht  19 


VOI.T  El.ECTRK  KEG., 

(iO  Notre   Dame  liast, 

Afontreal,  Ouc. 


Boiler  Wanted 


.300  H.P.  Heine  Water  Tube  Boiler,  Syi  in. 
Tubes,  18  ft.  long,  second-hand  equipment,  in 
good  condition. 

Oliver  Chilled  Plow  Works  of  Canada,  Limited, 
19-19  Hamilton,  Ontario. 


FOR  SALE 


1  WESTINGHOUSE  ROTATING  STANDARD 
WATTMETER 

for  00  cycles. 
Voltages  110  and  220. 
Amperes  5,   10,  20,  40. 
This  instrument  is  as  good  as  new.  $80.00. 

Ferranti  Electrical  Co.  of  Canada,  Limited, 
19-20  90  Sherbourne  St.,  Toronto. 


POSITIONS  VACANT 


ELECTRICAL  ENGINEER  required  by  a  firm 
in  Canada  making  Electrical  Wiring  and  Heating 
Devices.  State  fully  your  education  and  experi- 
ence in  this  line,  also  wages  expected.  Apply 
Box  No.  630,  Electrical  News,  Toronto.  19-19 


PETRIE'S  LIST 


of  New  a.md  Used 


MOTORS 

for    Immediate  Delivery 


No. 

H.P.  Phase  Cycle 

Volts 

Speed 

Maker 

50 

3 

25 

550 

720 

Westg. 

1 

40 

3 

25 

550 

710 

Westg. 

1 

30 

3 

25 

550 

710 

Westg. 

1 

15 

3 

25 

550 

1400 

.T.  &  M. 

2 

10 

3 

25 

550 

720 

Westg. 

2 

7/2 

3 

25 

550 

720 

Westg. 

1 

TA 

3 

60 

550 

1700 

Lancashire 

1 

TA 

3 

25 

550 

750 

Packard 

1 

5 

3 

60 

200 

850 

Westg. 

3 

3 

25 

550 

1440 

Excelsior 

1 

1 

•A 

25 

5.511 

14.50 

Excelsior 

1 

1 

1 

25 

220 

1400 

Excelsior 

1 

'A 

1 

60 

110 

3400 

Diehl 

Write  Us  for  Prices 


H.  W.  PETRIE,  Limited 

Front  St.  We»t  -  Toronto,  Ont. 


FOR  SALE 


Immediate  Delivery 


MOTORS 


No. 

H.P. 

Phase 

Cycle 

Volt 

R.P.M. 

Make 

3 

10 

3 

60 

550 

900 

C.  G.  E. 

2 

20 

3 

60 

550 

900 

Westg 

2 

25 

3 

60 

550 

1200 

C.  G.  E. 

1 

30 

3 

60 

550 

1200 

Westg, 

2 

35 

3 

60 

550 

900 

C.  G.  E. 

1 

45 

3 

60 

550 

1200 

C.  G.  E. 

3 

50 

3 

60 

550 

900 

Westg. 

1 

60 

3 

60 

550 

900 

C.  G.  E. 

1 

75 

3 

60 

550 

900 

C.  G.  E. 

1 

200 

3 

60 

2200 

514 

C.  G.  E. 

GENERATOR 

No.  K.V.A.  Phase  Cycle  Volt  R.P.M.  Make 


100 


60     550     900    C.  G.  E. 


TRANSFORMERS 
No.  K.V.A.  Cycle  Phase         Voltage  Make 

3       15       25       1       2200/1100-550  O.-Whlr. 

2  10       25       1       2200-110/220  Westg. 

3  10       60       1       2200-110/220  C.G.E. 

2  15       60       1       2200-110/220  Westg. 

3  75  60  1  irOOO-2200  Moloney 
3     200       60       1     11000-2200  Moloney 

If  you  are  in  the  market  to  BUY  or  SELL  Elec- 
trical  Equipment  Send  Particulars  to 

E.  A.  LOWRY 
220  King.  St.  -  GUELPH,  ONT. 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG.,  ISKingSt.  W.,  TORONTO 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 


ATENTS 


PHONI 

MAIN 
2S82 

RIDOUT  &  MAYBEB 

59  Yonge  Street 


TORONTO 


CANADA 
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Don't  Burn  Out  Your  Motor 

Equip  your  Plant  with  Protective 
Relays,  and  insure  your  Motors. 


Descriptive  Pamphlet  on  request. 

Motors  and  Electrical  Equ'ipment  for  Sale, 
new  and  second  hand ; 
also  Special  Dept.  for  all  kinds  of  Repairs 

The  ELECTRICAL  ENGINEERING  COMPANY 

OF  TORONTO 
130  Wellington  St.  W.,  Toronto.,  Ont.       Phone  A.  3183 


BERMICO 

KYANIZED 

CROSS  -  ARMS 
POLES  AND  TIES 


are 


PROTECTED 

FROM  DECAY 

Manufactured  In  Our 
Own  Plant  From  Care- 
fully   Selected  Stock 

Write  for  Samples 
and  Particulars 

BERLIN  MILLS  COMPANY 


ESTABLISHED  1852 


PORTLAND 


MAINE 


LOSING  MEN 

It  is  easy  to  lose  track  of  a  man  in  a  plant  of  more  than  two  de- 
partments. Just  when  you  want  him  you  cannot  find  him.  Some- 
times important  matters  are  delayed  while  you  are  looking  for  the 
man  that  knows  the  details. 

FINDING  MEN 

in  a  plant  is  also  easy  after  you  have  installed  aPresto-Call  System. 
The  Presto-Call  is  a  Signal  Service  that  we  make  in  three  sizes,  to 
call  5  men,  lo  men  or  20  men.  It  is  easy  to  operate,  and  moderate 
in  price  ;  works  with  either  vibrating  or  single  stroke  bells,  or 
horns.    The  Presto-Call  pays  for  itself  in  a  few  months. 

Write  for  Booklet. 

Canadian  Independent  Telephone  Company 

263  Adelaide  St.  West        -       m  TORONTO 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  mircheil 
Percival  H.mitcbell 

Consuliiag  and  Sapervitin^ 
Enginters 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engrineering. 

Trader*  Bank  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e..  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bids..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"'  Main  9174 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gat 

Plans,  Specifications,  Estimates, 
Test*,  Reports  and  Supervision. 
625   Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


FINE 

BANK  OFFICF^"^    '^orrxE .  schpolT^ 
oauGSTOR£nniNcs.l,i/a»^END  FOR  C&I^^ 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  oi  Hydraulic 
and  Steam.  Electric  Liglit,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  0.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.  Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 

Also  at  Montreal,  Ottawa,  Washington,  D.C. 


MARKS.  COPYRIGHTS  &Jiny^ 


STANLEY  LIOHTFOOT 

BEG  D  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLDG.(*^'Jy^,"i^E")  TORONTO. 

NEW  BOOKLET  OF  COMPLETC  INFORMATION  FRCIC 

MBHTION  TMI.  ^A^BA)  M.  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office : 
No3.  346  and  348  Broadway,  New  Yorlc  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifyin^t  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax.  N.S. ;  Hamil- 
ton, Ont.  ;  London,  Ont. ;  Montreal,  Que. ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont.;  Vancouver,  B.C.;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING. 
Gen.  Man.  Western  Canada,  Toronto. 
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Cook  by  Electricity 


The  Electric 
Cooker 

Operates  on  40  watts 
(same  as  your  lamp). 

Place  any  food  you  wish 
in  the  compartment,  and 
close  the  cover.  Set  the 
clock  for  a  few  minutes' 
current,  to  heat  up  the 
calorator.  At  the  expira- 
tion of  that  time  the 
clock  will  turn  off  the  020 
watt  heater  and  turn  on 
the  40  watt  heater.  Tlie 
cooking  heat  will  then  re- 
main at  cooking  tempera- 
ture until  you  wish  to  use 
your  food. 

The  most  convenient 
and  comfortahle  way. 
.Saves  work  over  a  hot 
stove.  .Saves  constant 
watcliing.  Saves  worry. 
Saves  nutriment. 

^'ou  cook  an  avcia^e 
meal  for  less  than  two 
cents.  Think  of  it  !  This 
is  due  to  its  scientific  de- 
sign, which  wastes  none 
of  the  heat,  but  makes  it 
do  double  duty. 


SAVES  WORK,    SAVES  TIME,    SAVES  YOUR  FOOD. 
We  quote  a  low  export  price. 

Standard  Electric  Stove  Co. 

TOLEDO,  OHIO 


REFLEX 

Spark  Plugs 

The  REFLEX  Line  of 
Spark  Plugs  is  a  trade 
winner.  They  are 
made  right — stay  clean 
and  keep  the  car  on 
the  go.  A  Gold  Bond 
guarantee  against  de- 
fective material  and 
workmanship  is  given 
with  each  plug. 

Every  customer  satisfied  —  profits 
sure — a  good  line  to  handle  for  win- 
ning the  good-will  of  motorists  and 
users  of  engines. 

Get  the  "Reflex"  Agency. 

Write  for  full  [jarticulars. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


Facilities  for  Service 

We  offer  you  a  complete  line  of 
hioli-grade  electric  wires,  cables,  and 
accessories,  and  unexcelled  facilities 
for  rendering  prompt  service  at  rea- 
sonable prices. 

Standard  Underground  Cable 
Co.  of  Canada,  Limited 

Hamilton,  Ont. 

Montreal        -        Toronto         -  Seattle 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


-1^)-  Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^t,  Pittsburgh,  Pa. 
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British^  Made 

GRIFFITHS  BROS.  &  CO.,  LONDON 

Manufacturers   to    the    Admiral  ty    and    War  Office 


"Anti-Sulphuric"  Enamel 

The  only  reliable  protection  ag'ainst  the 
action  of  acid  and  chemical  fumes.  For 
batteries,  battery  rooms,  chemical  works, 
etc. 


I 


"Ferrodor^' 

Rustproof  elastic  paint.  Superior  to 
Graphite  or  Red  Lead.  Defies  all  climatic 
conditions. 


I 


"ArmacelF' 

Clear  insulating"  varnish  for  stoving. 
Possesses  the  highest  insulatino-  qualities 
of  any  varnish  on  the  market. 


"Armour^^ 

Fire-resisting  paint,  in  all  colors.  Weath- 
er-resisting. "Armour"  colorless  solution 
for  fire-proofing  fabrics. 


"Shaydolite" 

For  coloring  or  frosting  electric  lamps. 
Used  in  the  Royal  Navy.  Weatherproof. 
Dries  rapidly.    Very  easy  to  a])ply. 


I 


"Driorol" 

Oil-proof  Enamel.  Dries  quickly  over 
greasy  and  oily  surfaces.  Not  affected  by 
lubricating  or  transformer  oils. 


I 


"Armabron^' 

Bitumen  protective  paint.  Elastic,  acid- 
resisting,  weather-proof,  damp-proof ;  re- 
sists chemical  fumes,  etc. 


I 


^^Ohmaline'' 

Black,  quick  air-drying  insulating  compo- 
sition. Also  supplied  for  stoving,  and  as 
a  solid  insulating  compound. 


I 


Armour"  Gun  Paint 

The  only  paint  unaffected  by  intense  heat, 
oils,  gasolene,  weather,  asphyxiating 
gases,  etc.  As  supplied  to  the  British  and 
Allied  Governments. 


I 


''Luminous  Paint" 

For  fire  alarms,  danger  signals,  beacons, 
fire  hydrants,  lifebuoys,  marine  buoys, 
semaphore  night  signalling,  etc. 


Stocked  by 


Spielmann  Agencies,  Regd. 

Sole  Canadian  Agent* 

  45  St.  Alexander  St.         -      -  MONTREAL 
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^  NICKEL 


Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadlure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
>^  this   natural   stronger- than- 

T/^*-^     steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufadtured  forms  are  Rods,  Flats,  Ca^ngs, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


i^iliiiliiiiiiKiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiM'iliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


Quality  That  Speaks 

Far  more  than  we  can  say  about  Weston  pre-eminence 
is  revealed  fully,  unmistakably,  emphatically  in  every 
detail  of 


Indicating  Instruments 

Their  superiority  is  so  marked,  so  easily  demonstrated 
hy  test,  that  only  one  decision  will  be  possible  after 
you  have  made  comparisons. 

Weston  Electrical  Instrument  Co. 

23  Weston  Ave.,  Newark,  N.  J. 
TORONTO — A.   H.  Winter-Joyner,  Ltd., 

100  Wellington  Street  West. 
MONTREAL,    WINNIPEG    and  VANCOUVER— 
Northern  Electric  Company,  Limited 


lllllllllllllllllllllllllllllllllliilllllllllllllllllllfn 


Power  Factor  Meter — 
One  of  the  complete 
group  of  Weston  Round 
Pattern  Instruments  for 
service  on  A.  C.  Switch- 
boards. 

Write  for  particulars  re- 
garding Weston  models 
designed  for  any  field  of 
Indicating  Electrical 
Measurement  that  inter- 
ests you. 


3 


DIES 

For  all  kinds  of 
Screw  Cutting 


Ours  is  the  "  Guaranteed  Line "  of 

Reamers    Drills  -  Cutters  -  Taps 

Made  in  Canada  and  Sold  on  Merit 

Pratt  &  Whitney  Co.  of  Canada,  Ltd. 


Montreal 

723  Drummond  Bldg. 


DUNDAS,  ONTARIO 

Winnipeg 

1205  McArthur  Bldg. 


Vancouver 

609  Bank  of  Ottawa  Bldg. 
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ALTERNATORS 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company 

Ferranti  Electrical  Company  of  Canada 

Hatheway  &  Knott,  Inc. 

Joyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company 

Wagner  Electric  Mfg.   Company  of  Canada 

Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company.  Harvey 
National  Metal  Molding  Company 

AUTO  STARTERS 

Adams-Bagnall    Electric  Company 

BATTERIES 

Canadian    General   Electric  Company 
Canadian   Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BLOCKS 

Jordan  Bros.  Inc. 

BOILEDS 

Waterous  Engine  Works  Company 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 

Electric  Railway  Improvement  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Westinghouse  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

Standard   Underground   CaVjle   Company   of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Joyner,   Limited,  A.   H.  Winter 
Pringle,  R.  E.  T.,  Ltd. 

BRAKES 

Sundh   Electric  Company 

BUS  BAR  SUPPORTS 
Joyner,  Limited,  A.  H.  Winter 
Moloney  Electric  Company  of  Canada 

BUSHINGS 

Electrical   Fittings  Company 
National    Metal   Molding  Company 
Steel  City  ICIcclric  Company  . 

CABLES 

Boston  Insulated  Wire  &  Cable  Company 
Canada  Wire  &  Cable  Company 
D.   &  W.   Fuse  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,   Eugene  F. 
Standard   Underground   ('able   Comyjany   of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 

Northern  Electric  Company 

.Standard    Underground   Cable   Company   of  Can- 
ada, [limited. 
Steel  (^ity  Electric  Company 


CARBONS 

Canadian    Westinghouse  Company 

CAR  EQUIPMENT 

Ohio   Brass  Company 

CENTRIFUGAL  PUMPS 

Boving   Hydraulic  &  Engineering  Company 

CHAIN  (Driving) 

Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian   Crocker- Wheeler  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General  Electric  Company  • 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company   of  Canada 
Northern    Electric  Companny 
Sundh  Electric  Company 

COILS 

Cleveland  Armature  Works 
D.  &  W.  Fuse  Company 

COMPOUNDS 

McLennan  y  Company,  K. 

Redmanol  Chemical  Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British  Aluminium  Company 
National   Metal   Molding  Company 
Northern,  Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
National   Metal   Molding  Company 
Northern   Electric  Company 
I 

CONDULETS 

Crouse-Hinds    Company   of  Canada 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited 

Ferranti  Electrical  Company  of  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Electric  Fittings  &  Foundry  Company 
Hatheway  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONTROLLERS 

Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
.Sundh    Electric  Company 

CONNECTORS 

Dossert  &  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Com.pany 
National  Electric  Heating  Company 
Northern  Electric  Company 
Spielmann  Agencies,  Registered 

CORDS 

Northern  Electric  Company 

Phillips   Electrical   Works,   Eugene  F. 

CROSS  ARMS 

IIitIIii    iVIilK  ('iinipatiy 
Nortlicrn   Electric  Company 


CRUDE  OIL  ENGINES 

Boving  Hydraulic  &  Engineering  Company 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Company 

CUTOUTS 

Benjamin   Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
1).  &  W.   Fuse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 

DETECTORS  (Voltage) 
G.  &;  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,  Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson   Glass  Company 

ELECTRIC  RANGES 

National    Electric    Heating  Company 
Northern   Electric  Company 
Standard  Electric  Stove  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 
Waterous  Engine  Works  Company 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century  Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

Benjamin    Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman   Brass   &  Metal  Company 

FIXTURE  CHAIN 

McKinnon  Chain  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Hath  eway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FUSES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Daum,  A.  F. 

Detroit   Fuse   &   Manufacturing  Company 
D.   &  W.    Fuse  Company 
Economy  Fuse  &  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  Si  Knott,  Inc. 
Moloney  Electric   Company  of  Canada 
Northern  Electric  Company 

(Continued  on  page  88) 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


Transformers 

Built  to  order 


C|  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
neers, we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

.  ^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


f^DMANOL 

^^^^^^  '  The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


"AMERICAN"  BITUMINIZED 

FIBER  CONDUIT 

can  be  laid  in  trench  either  with  or 
without  concrete.  Minimum  absorption 
— maximum  puncture  test.  7  foot 
lengths  mean  faster  laying. 

^-in  walls  and  ^-in. 
socket  joints.  Sealing 
compound  furnished 
with  each  shipment. 
Skilled  labor  unneces- 
sary. 


AMERICAN 
CONDUIT 
COMPANY 

EAST  CHICAGO. 

IND.  U.S.A. 
140  NASSAU  STREET, 
NEW  YORK 


Write  for  Literature. 


Puncture  Proof 
Outdoor 
"Unit    Type'-'  Insulators 
Outdoor  Sub-Stations 
Air    Break  Switches 
Choke    Coils,  Fuses 
Bus   Bar  Supports 


Unit 


Type 


Latest  Development 

Ask  for  Data 
Prompt  Shipments 

Moloney  Electric  Co. 

Toronto 
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FUSE  BOXES 
D.  &  W.  Fuse  Company 
Northern  Electric  Company 

GENERATORS 

Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Comjjany 
Canadian  Vickers,  Limited 
Electrical  Maintenance  &  Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
Lancashire   Dynamo   &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
Thomson   Company,   Limited,  Fred 
Toronto   &   Hamilton   Electric  Company 

GJ^ASSWARE 

Jefferson   Glass  Company 

GUARDS  (Lamp) 

McGill  Manufacturing  Company 

HANGERS 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

H^;ATING  DEVICES 

Canadian  General  Electric  Company 
Canadian   Vickers,  Limited 
Canadian    Westinghouse  Company 
Hathevvay  &  Knott,  Inc. 
Majestic  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 
.Spielmann   Agencies,  Registered 

HYDRAULIC  MACHINERY 

Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Tones  &  Glassco 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Chicago  Mica  Company. 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
Weston  Electrical  Instrument  Company 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 

Redmanol   Chemical  Products  Company 

INSULATORS 

Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
Illinois    Electric    Porcelain  Company 
Moloney  Electric  Company  of  Canada 
Mica   Company   of  Canada 
Northern  Electric  Company 
Oliio   Pirass  Company 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 

Canadian   General  Electric  Corripany 
Canadian    Westinghouse  Company 
Majestic   Electric  Company 
National  Electric  Heating  ("ompany 
Northern  Electric  Company 

LAMP  BULBS  (Electrical) 

Jefferson    Glass  Company 

LAMPS 

Canadian   General  Electric  Company 
Electrical    Maincenance    &    Repairs  Company 
High   Efficiency   Lamp  Company 
f.incoln  Electric  Company  of  Canada 
Moloney   Electric  Company 
Nortliern  Electric  Company 
Starr  Son  &  Company,  John 


"LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric   Service   Supplies  Company 
Moloney    Electric   Company   of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 
Cope,  T.  J. 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 
Sundh   Electric  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National   Metal   Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 
Rose  &  O'Hearn 

MICA 

Chicago  Mica  Company 
Kent  Bros. 

Mica  Company  of  Canada 

MOTORS 

Canadian  Crocker-Wheeler  Company 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Canadian  Vickers 

Century  Electric  Company 

Electrical  Engineering  Company 

Electrical  Maintenance  &  Repairs  Company 

Ferranti  Electrical  Company  of  Canada 

Great  West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Company 

Northern  Electric  Company 

Petrie,   Limited,   H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

Thomson   Company,   Limited,  Fred 

Toronto  &  Hamilton  Electric  Company 

Wagner   Electric   Mfg.   Company   of  Canada 

NICKEL 

International  Nickel  Company 

OFFICE  FURNITURE 

Canadian  Office  &  SchooL  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 

Si)ielmann  Agencies  Regd. 

PAINTS  &  COMPOUNDS 

G.    &   W.    Electric   Specialty  Company 
lyicGill    Manufacturing  Company 
.Spielmann    Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 


PHOTOMETRICAL  TESTING 

Electric  Testing  Laboratpries,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 

Ridout  &  Maybee  i 

PINS  (Insulator  and  High  Voltage)  j 

Acme  Stamping  &  Tool  Works,  Limited  .1 
Ohio  Brass  Company  1 

PIPE  LINES  ^ 

Boving  Hydraulic  &  Engineering  Company 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc.. 
Pringle,  R.  E.  T. 

POLES 

Berlin   Mills  Company 
Lindsley  Bros.  Company 
Northern   Electric  Company 

POLE  LINE  CONSTRUCTION 

Archbold    Brady  Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 

Hubbell  Company,  Harvey 

Northern   Electric  Company 

Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois   Electric   Porcelain  Company 
Ohio   Brass  Company 

POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,   Limited,  A.   H.  Winter 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
•  ada,  Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic   &    Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin    Electric    Manufacturing  Company 
Hubbell  Company,  Harvey 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Sundh  Electric  Company 

REMOTE  CONTROL  SWITCHES. 

Electrical  Maintenance  &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 

Electrical  Maintenance  &  Repairs  Company 

Thomson  Company,  Fred 

RHEOSTATS 

Canadian    Westinghouse  Company 
Sundh   Electric  Company 

RODS 

International   Nickel  Company 

ROSETTES 

Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 
Nortliern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin   Electric    Manufacturing  Company 
Canadian    General   Electric  Company 
Cutter  Company,  Geo. 
Duncan  Electric  Company 
Monarch  Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 

(Continued  on  Page  90) 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 


Sales  Offices  and  Branch  Warehousei: 

501  Merchants  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipment*  from  Factory  or  nearest  Warehouse 


THE 

MARK 


A 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 

Special  porcelain  of  all  kinds.     In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U.S.A. 
Toronto,  Canada^  307-308  Tyrrell  Building 


Make  Stronger  Splices 

Stop  wire  losses  thru  acid 
fluxes.  Make  stjonger, 
safer  splices  with 


3  times  stronger  tharj  ; 
— can't  start  corrosion. 

Sample  for  your  Dealer's 
name. 

4  forms  :  stick,  paste,  salts 

and  liquid. 

HOUSTON  &  CO.,  Ltd. 

Cumberland  BIk.,  Winnipeg 
22  College  St.,  Toronto 
1825   Scarth   St.,  Regina. 

"In  the  Soderman's  game  since  '93." 


'howarjon 

RANiromEHf 

FOR  £VERY  PURPO/E 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package      -       Quantity  250 

ASK   YOUR   JOBBER,   OR    WRITE  US 

The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  St.     -     MONTREAL,  QUE. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 
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SOLDERING  FLUXES 

Allen  Company,  L.  B. 
Houston  &  Company 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Heating  Company 

STANDARD  CELLS 

Weston   Electrical   Instrument  Company 

STORAGE  BATTERIES 

Canadian   Hart   Accumulator  Company 
Northern   Electric   Company  » 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Joyner,  Limited,  A.   H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National   Metal   Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 
Sundh   Electric  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical   Company   of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Company 
Northern  Electric  Company 

TOASTERS 

National  Electric  Heating  Company 
Northern  Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Killark  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
Northern  Electfic  Company 
Packard  Electric  Company 
Rose   &  O'Hearn 

Thordarson  Electric  Manufacturing  Company 
Wagner  Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 

Ohio  Brass  Company 


TUBING 

Northern  Aluminum  Company 

TURBINES 

Boving  Company  of  Canada 
Smith   Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,  Limited,  G.  M. 
Northern   Electric  Company 

VACUUM  CLEANERS 

Houston  &  Company 
Pringle,  R.  E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Connor  &  Son,  J.  H. 

WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 
Smith  Company,  S.  Morgan 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 


WIRE 

Boston  Insulated  Wire  &  Cable  Company 
Canada  Wire  &  Cable  Company 
D.  &  W.  Fuse  Company 
International   Nickel  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene 
Standard   Underground   Cable  Company 

ada,  Limited. 
Starr  Son  &  Company,  John 


F. 

of  Can- 


WIRING  DEVICES 

Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 


Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 
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THE  "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
patio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 


Pole  Line  Hardware 

Electric  Railway 

Materials 


Our  New  Catalogue  is 
being  distributed. 

Have  you  received  your 
copy  ? 

Acme  Stamping  &  Tool  Works, 

Limited 

Hamilton,  Ontario 

Affiliated  with     HUBBARD  &  CO.     Pittsburg,  Pa. 


CUT  THE  COST 

of  your  pole  lines  by  using  our 

British  Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less  to 
erect  than  any  other  kind.  Treated  with  Car- 
bolineum  or  Creosote  they  make  you  a  big  sav- 
ing. Full  information  without  any  obligation 
from  our  nearest  office. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

General  Sales  Office-72  W.  Adams  St..  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


^  The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 

We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada  ' 

Structural  Steel  of  all  Kinds 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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W^stmghouse 

Street  Lighting  Systems 


Boulevard  filescope  Bracket,  with  Porcelain  Elbow. 

A  Complete  Line  of 

Street  Lighting  Equipment 


Westinghouse  Mazda  Regulating  Transforiner. 


Luxsolite  Fixtures 
for  High  Candle- 
Power  Mazda 
Lamps;  Street 
Hoods  for  Low 
Candle-Power 
Mazda  Lamps; 
suitably  arranged 
with  diffusing 
globes,  or  Holo- 
phane  refractors 
for  any  service. 

Also  ornamental 
posts,  brackets,  cut- 
out pulleys,  mast- 
arms,  and  other  speci- 
alties, forming  a  com- 
plete line  of  equip- 
ment for  any  location. 

Send  for  illustrated 
Catalogue  No.  7-D. 


Luxsolite  Fixture  with  Diffusing  Globe  for 
High  Candle-Power  Mazda  Lamps. 


Luxsolite  Fixture  with  Diffusing  Globe  for 
High  Candle-Power  Mazda  Lamps. 


Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Toronto       Montreal  Ott&wa  Halifax     Ft.  William      Winnipeg  Edmonton 

Traders  Bank     52  Victoria      Ahearn  &  Soper      105  Hollis  Telfer  158  Portage         211  McLeod 

Bldg.  Sq.  Ltd.  St.  Bldg.  Ave.,  E.  Bldg. 


Calgary 

Grain  Exch<iinge 
Bldg. 


Vancouver 

Bank  of  Ottawa 
Bldg. 


October  1,  1917 


THE    ELECTRICAL  NEWS 


SOLENOID  SWITCHES 

Essential  for  Modern  Street  Lighting  Methods 

This  cut  shows  our  Type  17  H.E.P.  Solenoid  switch  which 


ADOPTED  BY  HYDRO  ELECTRIC  COMMISSION 

of  the  Province  of  Ontario  and  used  by  them  in  a  large  num- 
ber of  Ontario  towns. 

Orders  are  received  from  all  the  Provinces. 

This  switch  is  no  experiment.  The  fact  that  it  has  been 
adopted  by  the  Hydro-Electric  is  proof  of  its  success. 

No  springs,  switch  or  other  complicated  mechanisms  tc 
give  trouble.  They  close  magnetically  and  are  opened  by 
gravity  assisted  by  the  tension  of  the  laminated  copper  con- 
tact.   All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the 
cost  of  installation  by  using  our  Type  17  H.E.P.  Solenoid 
Switches,  which  are  suitable  for  any  frequency  on  multiple 
circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars. 

The  Electrical  Maintenance  &  Repairs 


Phone 
Adelaide 
9J2-903 


Company,  Limited 
162  Adelaide  Street  West 
TORONTO 


Nighta 
Beach 
1723  1930 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama^ Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

Majestic**  heat  everywhere— the  dining-room,  the  drawing-room 
the  bed  room,  the  bath— all  so  easy  and  healthful. 

Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 
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ELECTRIC  REPAIRS 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Co.,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 


G  &  W  POTHEADS  FOR  INSIDE  USE 

Are  made  in  all  Sizes,  Shapes  and  Voltages 

Five  styles  of  construction  in  twelve  shapes  give  an  almost  unlimited  range  of  selection.  Any 
size  of  cable  or  conduit  can  be  fitted.    Terminals  either  detachable  or  non-detachable. 


Type  ■■I" 

Flat 
Potliead 


Supplement  "B"  illustrates  various  shapes  clearly.  Mailed 

upon  request. 


G  &  W  ELECTRIC  SPECIALTY  CO. 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.S.A 


A.  H.  Winter  joyner.  Ltd.,  100  Wellington  St.  W.,  Toronto. 
A.  H.  Winter  joyner,  Ltd.,  17  St.  John  Street,  Montreal. 
Bentz-Richardson   Co.,   Ltd.,  592   Notre   Dame  Ave.,  Winnipeg 
General  Supplies,  Limited,  Calgary  and  Edmonton. 


For  the  Ends  of  Cables 


i/.L.XXVI  No. 20 


Toronto,  Oct.  15  1917. 


plectrical  Hq^ 

1^    Generation,  Transmission  and  Application  of  Electricity  ^ 


SELEaED  AS  THE  MOST  SuimBLE 

AND  PROVEN  THE  BEST  POSSIBLE  SELECTION 


IJJote  the  remarks 
of  the  contractor 
tothe  pump  manu- 
facturer concerning 
this  installation  of 
Warner  Motors 
fortfieCityof 
Zeeland, 
Mich. 


"As  you  know,  the  pumps  are  controlled  electrically, 
80  there  is  no  operator  in  charge,     i'he  electrical  appar- 
atus starts  and  stops  the  motors  to  drive  the  punrps  as 
the  demand  for  water  is  made.      I  feel  that  since  this 
equipment  has  been  in  operation  —  nearly  a  year  —  a  let- 
ter to  you,  in  regard  to  the  satisfactory  manner  in  which 
the  pumps  have  worked,  would  he  in  line.       We  have  had 
several  letters  from  the  young  man  in  charge  of  the  sta- 
tion, and  in  every  letter  his  report  has  been  the  same  — 
^hat  the  machinery  was  in  every  respect  as  we  had  left  It 
and  operating  satisfactorily." 

These  are  Wagner  BW(  Self-starting)  Type,Po^hase  Motors. 
The  starter  is  ontlie  inside  and  automatic.  Ideal  forre^ 
mote  and  automatic  control.  When  started  by  hand  a  single- 
throw  switch  is  all  the  starting  device  necessary.  If  you 
have  need  for  power  service  of  this  kind,  investigate 
Wa^ ner, Quality  B W  Motors .  S  end  for  Bulletin  No.lll 
and  Booklet,"AMotor  for  Every  Pump!' 

^RMmrIkj6bcicM?^^  Company  oi  Canada  Limited 

Monti-'eal  Toronto 
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THE  ENDURANCE  TEST 

for  HOLLAND  TROLLEY  SUPPLIES 

is  being  applied  daily  on  hundreds  of  cars  to  the  satisfaction  of 
railway  men  the  country  over.    Are  You  in  the  Holland  Class? 


The  Holland  Trolley  Base 

is   nieclianically   correct.     Its  large  ball  bearing 
insures  stability  of  the  trolley.     Its  long  sleeve 
is  a  reinforcement  to  the  pole.    Resjionds  im- 
mediately to  every  motion  of  the  car.  Its 
wearability  cannot  be  bettered.  Satisfac- 
tion guaranteed — or  bases  back  withou\ 
cost  to  you. 


The  Holland  Sander  Valve 
(Independent) 

is  made  S(j  that  the  ind.'cator  plate  is 
(inicd^ly  adjusted  [o  meet  tlie  wear  of  tlie 
\alve  seat,  and  to  the  various  positions  for 
which  the  valve  may  be  set. 


The  Holland  Trolley  Harps  and  Wheels 

save  your  wires  and  trips  of  your  repair  wagon, 
make  for  an  arcless  contact,  and  give  perfect  con- 
ductivity. Balanced  for  constant,  smooth  running. 
They  are  money-savers,  and  built  for  hard  work. 
Made  in  many  types  and  sizes.  . 


The  Bishop  Sleet  Cutter 

uilli  replaceable  cutting  edges,  renilers  the  sleet 
cutter  flame  everlasting.  '1  he  latter  does  not 
have  to  Ije  thrown  away  because  the  cutting-eilge 
is  gone.  The  liishop  replaceable  teeth  are  all  you 
have  to  re|dace. 


The  Holland  Auxiliary  Sander  Valve 

is  built  so  that  the  motorman  can  operate  it  witii- 
out  taking  his  band  from  the  brake  lever.  It  in- 
creases llie  safe  handling  of  your  cars,  and  is 
adai)ted  for  back  attachment  to  cars. 


Write  our  nearest  house  for  complete  information  on  the  Holland  Line  of  Trolley  Supplies 

We  will  be  glad  to  quote  on  your  requirements 

Northern  Electric  Compafty 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 
TORONTO 
LONDON 
WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 
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Their  neat  appearance 
extends  the  use  of 
Surface  Switches 


C'H 


Push  Button  Snap  Switches 

can  be  suitably  used  in  many  locations  where  ordinarily  sur- 
face switches  would  not  be  employed.  They  extend  but  little 
from  the  wall.    They  are  small  and  compact  Being  operated  by 
push  buttons  it  has  been  possible  to  employ  a  plain  and  attractive 
cover  with  no  projections  of  any  kind. 

Note  these  distinctive  features : 

First,  a  neater  surface  switch,  one  that  extends  but  little  from  the  wall,  and  which  increases  the  use 
of  surface  switches  because  of  the  improved  appearance,  making  them  suitable  for  many  locations  where 
ordinarily  surface  switches  have  not  been  altogether  desirable. 

The  C-H  push  button  mechanism  permits  the  design  of  a  shallow  switch  with  a  neat  flat  polished 
nickel  cover  or  cap.    The  small  push  buttons  are  conveniently  located  and  do  not  protrude. 

Second,  durability, — 

The  positive  snappy  action  of  the  C-H  push  button  mechanism  allows  no  half-way  operation,  no 
sticking,  and  no  over-travel.  If  the  light  button  is  depressed,  the  switch  closes  with  a  click — if  the  dark 
button  is  depressed  the  circuit  is  opened  in  the  same  snappy  way. 

C-H  snap  switches  are  designed  for  use  in  connection  with  all  classes  of  wiring.  On  some  jobs  you 
have  in  hand  now  you  can  keep  the  cost  down  by  using  these  neat  switches  in  place  of  flush  switches. 

All  prices  and  other  data  are  contained  in  Benjamin  Catalogue  C-22.    If  you  have  not  received  a  copy  or  * 
have  mislaid  yours — Give  us  your  name  and  address. 


The  Benjamin  Electric  Mfg.  Co.  of  Canada,  Limited 

11-17  Charlotte  Street  ....  TORONTO 
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The  non-metallic,  flex- 
ible conduit  you  should 
buy  —  for  economy's 
sake  and  for  your  wire- 
men's  sake. 


Flextube  sample 
on  request. 


National  Metal  Molding  S 

Ma  n  ufactu  rGrs  of 

Electricol  Conduits   &■  Fittings 

8  Fulton  Building,  PITTSBURGH, PA. 


Portland 
Havana 


Los  Angeles  Salt  Lake  City 

New  York  San  Francisco 

Philadelphia  Seattle 
St.  Louis 
Manila  Paris 


Canadian  Distributors 
CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 


Head  Office,       -  .     ■       -  TORONTO 
District   Sales  Offices: 
Winnipeg 
Calgary 
London 


Edmonton 
Nelson 
Vancouver 
South  Porcupine 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed  mal- 
leable iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  sho]:ts,  bridges,  piers,  elevated 
railways,  subways,  train  sheds — and  similar  structures.  They  are  easily 
attached,  and  by  their  use,  electric  wiring  for  liglits,  motors,  generators, 
cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor  and  material. 

Write  for  Bulletin  No.  22  which  gives  full  description, 
prices,  discounts,  etc. 

STEEL  CITY  ELECTRIC  COMPANY 


1207-1219  Columbus  Ave.,  PITTSBURGH,  Pa. 


"Killark"  Bell  Transformers 


Take  the  place  of  Batteries.  Require  no 
Renewals.  No  Attention.  Guaranteed  for  three 
years'  actual  service. 

Porcelain  case,  will  not  rust  or  corrode  and  provides  positive 
insulation  against  grounding  or  short  circuiting  between 
primary  and  secondary  coils. 

KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc 

Electrical  Merchandise  120  Liberty  Street,  New  York 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 


Reclaiming  Parts  by  Oxy-Acetylene  Welding 

is  not  only  the  means  of  saving  thousands  of  dollars  daily  in  nearly  all  industries,  but  it  is  absolutely 
necessary  in  order  to  obviate  the  present  excessive  cost  of  replacements  and  to  avoid  having  valuable 
machinery  standing  idle  waiting  for  parts. 


The  saving  of  time  is 
alone  sufficient  to  ren- 
der an  Oxy-Acetylene 
outfit  invaluable  to  you. 

The  Gear  Wheel  illustrated  was 
welded  at  a  small  cost  in  a  frac- 
tion of  the  time  it  would  have 
taken  to  replace  it,  and  is  repre- 
sentative of  the  many  compara- 
tively small  repairs  that  are  con- 
stantly needed  in  your  Plant  and 
which  can  all  be  done  on  the 
spot,  with  no  delay,  hy  means  of 
an  Oxy-Acetylene  Welding  Out- 
fit. The  bigger  the  job  the 
greater  the  saving. 


The  elimination  of 
waste  and  an  improved 
product  are  salient  fea- 
tures of  Oxy-Acetylene 
Welding. 

Any  article  constructed  by  O.xy- 
Acetylene  Process  is  invariably 
improved,  being  airtight,  leak- 
proof,  more  durable  and  neater 
in  appearance.  The  process  of 
manufacture  is  simplified,  and  its 
marketable  value  increased.  Most 
of  the  material  thrown  on  the 
scrap  heap  can  be  redeemed 
and  converted  to  use  again  by 
Oxy-.-\cetylene  Welding. 


Attach  this  ad.  to  your  letterhead  and  send  to  us — further  money-making  facts  will  reach  you  by  return  mail. 

L'AIR  LIQUIDE  SOCIETY  'Oi,?r°.?,'IVeS' 

TORONTO  MONTREAL  WINNIPEG  HALIFAX  (Under  construction) 


PIONEERS  OF  THE 
PROCESS 

Canadian  Factories :— 
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Canadian  Hart  Accumulator  Co.,  Limited 

Head  Office  and  Works 

ST.  JOHNS,      -  QUE. 
Storage  Batteries  for  Isolated  Plants 

MADE  IN  CANADA 

We  Save  You  35%  Customs  Duties 

Electrical  Storage  Batteries  for  Country  Houses, 
Farms,  Town  Lighting,  Electric  Trucks 

Absolutely  the  Cheapest  Storage  Batteries  in  the  Dominion 

LET  US  QUOTE  YOU 


 ^  <^ 


FERI^ANTI 


 S 


Single  Phase  Meter,  B.  T. ,  Clock  Dial 


METERS 

The  good  reputation  of  Ferranti 
Meters  is  World  Wide 

Every  Ferranti  Meter  is  assembled 
and  tested  at  Toronto  before  ship- 
ment. Every  part  is  the  product 
of  the  best  British  and  Canadian 
manufacture.  We  can  supply  meters 
for  all  purposes  and  for  any  load. 
Write  for  bulletins  and  information. 

Ferranti  Electrical  Company 

of  Canada,  Limited. 

90  Sherbourne  St.,  TORONTO.        704  Unity  BIdg.,  MONTREAL.       Farmer'*  Advocate  BIdg.,  WINNIPEG 
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New  Type 

Poly -Phase 
Meter 


For  Hydro- 
Electric  Power 
Commission 
Lines 


Our  idea  in  bringing  out  this  new  type  meter  was  to  produce  a  dependable 
instrument  for  use  on  the  hnes  of  the  Hydro-Electric  Power  Commission  of 
Ontario.  It  has  a  dou'ble  terminal  block,  giving  it  g'reater  protection  from 
overloads.  The  inside  of  the  meter  is  designed  with  plenty  of  room  for  the 
connections.  This  feature  will  be  of  greater  use  in  lightning  storms  and  under 
surge  conditions.  All  three  line  wires  are  carried  direct  through  the  meter, 
-  from  left  to  right.   Write  for  bulletins,  prices,  etc. 

Chamberlain  &  Hookham  Meter  Co. 

LIMITED 

243  College  Street,  TORONTO  61  Albert  Street,  WINNIPEG 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  * 'Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


100     H.P.  Variable  Speed  Motor  for  Direct  Coupling  to 
Tyre  Rolling  Mill. 


A  cc  i  d  e  n  ts  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  Lanca- 
shire "  machines, 
minimum  incon- 
venience from 
such  breakdowns. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 

Montreal  107-109  Duke  St.,  Toronto 
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THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 
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GALVADUCT 


i  1 1 II 


Quebec  Bank,  Branch  Office 

A  "GALVADUCT"  Building 


"GALVADUCT" 

The  most  perfect  interior  construction 
conduit  on  the  market.  Recognized  as 
the  standard  of  high  quality. 

Always  Specify  Galvaduct  or 
Loricated  Conduits 


"LORICATED'' 

A  high  class  interior  construction  con- 
duit of  the  enamelled  type,  proof  against 
acids  or  other  corrosive  agents. 

If  your  Jobber  cannot  supply 
you— write  us. 


Conduits  Company^  Limited 

Toronto 

LORICATED 
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D  &  W  Oil  Fuse  Cutouts 

One  big  reason  for  the  present  excellent  standing  of  D  &  W  Oil  Fuse  Cutouts  is,  that  they  are 
doing  their  work  day  in  and  day  out  with  perfect  satisfaction  on  heavy  duty  lines.  We  can 
show  you  records  from  al-  .^^ri?^^ 

most  every  section  of  the  ^.<5^^^^m       ^^^^  ^^^^  positively  elim- 

American  continent  where  ^^^^^^^^^^m\  difficulties  on  lines 

D  &  W  Oil  Fuses 
are  used  and  re- 
commended. 


carrying  2500  volts 
and  upwards. 


Canadian 
Sales  Agents 


Electrical  Equipment  Co.,  Ltd., 
Montreal,  Que. 

Mechanics  Supply  Co.,  Ltd., 
Quebec,  Que. 

Factory   Products  Limited, 
Toronto,  Ont. 

General   Supplies,  Limited, 
Calgary,  Alta. 

Frank    Darling   &  Co., 
Vancouver,  B.C. 

Bentz-Richardson  Co.,  Ltd., 
Winnipeg,  Man. 

John  Starr,  Son  &  Co.,  Ltd., 
Halifax,  N.S. 


Catalogue  Free! 

Our  latest  catalog  is  now  ready 
for  distribution.  Write  to-day  for 
free  copy  and  any  information  you 
may  require. 


D  &  W  FUSE  COMPANY,  Providence,  R.  I. 
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Easy 
Starting 

The  Lincoln  Motor  can  be 
started  by  any  aborer  intelli- 
gent enough  to  move  a  switch 
handle  back  and  forth,  still 
the  motor  itself  is  entirely  free 
from  any  complicated  starting 
devices. 


The  Lincoln  Compensator  which 
takes  care  of  the  starting"  is  as 
simple  as  the  Lincoln  Motor  itself 
and  is  easily  cared  for. 

It  can  be  opened  in  a  few  seconds 
for  examination  for  renewing"  fuses 
or  changing"  connections  to  vary  the 
amount  of  starting  current,  and 
seldom  ever  needs  to  opened  at  all. 

Write  for  Bulletin  on  Motors  101 -E 

"Link  up  with  Lincoln*' 


Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 

Branch  Office 
MONTREAL 


SMITH  HYDRAULIC  TURBINES 


^  Accompanying 
cut  illustrates 
vertical  shaft 
scroll  case  unit 
furnished  to 
Northwestern 
Consolidated 
Mill,  Minne- 
apolis, Minn., 
developing  400 
H.P.,  450  Rev. 
under  45  ft. 
head. 


Built  in  sizes  and 
types  of  units  to 
meet  any  require- 
ments. Note  the 
design  and  general 
appearance  of  sta- 
bility in  accompany- 
ing illustra- 
tion. 


If  interested  in  Water  Power  Machinery  write 
Department  "N"  for  Bulletin 

S.  Morgan  Smith  Co.,  York,  Pa. 

H.  B.  Van  Every,  Canadian  Representative,  405  Power  Bldg.,  Montreal 


Friends  of  the  Electrician 


ANTI-SULPHURia*  ENAMEL 

The  only  reliable  protection  against  the  action  of  acid  and 
chemical  fumes. 

FERRODOR 


Rustproof  elastic  paint.  .Superior  to  Graphite  or  Red  Lead.  De- 
fies all  cliinatic  conditions. 


it 


DRIOROL 


yy 


Oil-proof  Enamel.  Pries  quickly  over  greasy  and  oily  siu'faces. 
Not  affected  by  lubricating  or  transformer  oils. 

"ARMOUR" 

Fire-resisting  paint,  or  colorless  solution. 

ii 


ARMACELV 


Possesses  the  highest  insulating  qualities  of  any  varuish  on  the 
market. 


a, 


OHMALINE' 


Black,  quick  air-drying  insulating  composition.  Also  supplied 
for  stoving,  and  as  a  solid  insulating  compound. 


''SHAYDOLITE'' 

for  coloring  electric  lamps.  Used  in  the  Royal  Navy.  Weather- 
proof.   Dries  rapidly. 

''ARMABRON'' 

Bitumen  protective  paint,  elastic,  acid-resisting,  weatherproof. 
Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  H.  M.  Imperial  and  Overseas  Governments) 
STOCKED  BY 

SPIELMANN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 
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KIMBLE  MOTORS 


ANY  SPEED. 
All  sizes  to  5  H  P. 


ANY  SERVICE. 
All  frequencies. 


The  ideal  drive  for  individual  machines 
requiring  variable  speeds  over  wide 
ranges,  such  as  Printing  Presses, 
Lathes,  Shapers,  etc.,  etc. 
Inquire  for  bulletins. 

The  Masco  Company,  Ltd. 


91-93  Queen  St.  E. 


TORONTO 


'JOBBERS  OF  ELECTRICAL  MERCHANDISE." 


The  heavy  starting  torque  developed  by  all 
sizes  of 


Single  Phase  Motors 

enables  them  to  satisfactorily  op- 
erate the  great  variety  of  equip- 
ments which,  because 
of    their    design  or 
purpose,  require  con- 
siderably more  tor- 
que (pull)  to 
start  them 
than  to  keep 
them  in  mo- 
tion. 


One  h.p.  motor  geared  to  a  deep  well  pump 


All  sizes,  1/10 
to  40  h.p. 


Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  269 
Jones  &  Moore  Electric  Co..  Ltd.,  i;94  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W..  Vancouver,  B.C. 


I-T-E  CIRCUIT  BREAKERS 


TYPE  W 

Non  closaljlc  on  overload.     Direct   acting,   time   limit  and 
"No  Voltage." 


For  motor  protection,  especially  A.C., 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory :   Philadelphia,  Pa. 

New  York,  50  Cliurch  St.  Chicago,  Monadnock  Block. 

Toronto,  Traders  Bank  Bldg.  Pittsburgh,  Park  Building. 

Detroit,  Mich.,  Ford  Bldg.  Minneapolis,  Metropolitan  Life  Bldg. 

Indianapolis,  Ind.,  Telephone  Bldg. 

ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore, 
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An  Example  of  0-B  Service 

When  the  London  &  Port  Stanley  was 
electrified,  0-B  Engineers  submitted  a 
new  O-B  Bond  for  application  to  the 
rail  by  oxy-acetylene  welding  without 
disturbing  the  splice  bars. 

It  was  adopted  on  the  strength  of  our 
thorough  investigation  and  tests. 

Since  then  over  100,000  O-B  Gas-Weld 
Bonds  have  been  installed  on  more  than 
100  properties. 

Actual  operating  experience  has  dem- 
onstrated conclusively  that  these  bonds 
are  satisfactory  in  every  way. 

Which  is  by  the  way,  characteristic  of 
all  O-B  Products— Trolley  Materials, 
Insulators  &  Rail  Bonds. 

Write  for  booklet  about  O-B  Gas  Weld  Bonds 

THE  OHIO  BRASS  CO. 

MANSFIELD,  OHIO 


Artistic  Lighting  Units 


Diana  portable  lamp  shade.  NOTHING  BETTER  ON  THE  MARKET.  ^"^^ing  in  old  ivory  color. 

Jefferson  Glass  ©mpany  Ipted 

Factory  and  Head  Office:  TORONTO 

MONTREAL— Royal  Trust  Bldg.,  L.  V.  Webber,  Manager.         WINNIPEG— 592  Notre  Dame  Ave.,  A.  E.  Esling,  Agent 

VANCOUVER-606  Welton  Block,  R.  G.  Moore,  Agent 
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Window  Lighting  by 

Holophane  Reflectors 


To  be  properly  lighted  a  window  must 
have  sufficient  illumination  and  illumina- 
tion without  glare.  Figs.  1  and  2  are  strik- 
ing examples  of  good  and  poor  window 
ligtiting.  In  Fig.  1  the  window  is  deluged 
witli  light,  whereas  half  as  much  would  be 
ample  of  properly  directed. 

Figure  2  sliows  how  the  rays  are  di- 
rected on  the  goods  by  means  of  a  Holo- 
phane Window  Reflector.  With  this  re- 
flector tlie  storekeeper  puts  the  light  wlieie 
he  wants  it,  and  in  that  way  gets  the  bene- 
h  t  of  all  tlie  light.  No  ciu'rent  is  wasted. 
He  pays  for  the  lighting  of  his  windows, 
not  for  the  lighting  of  tlie  sidewalk. 


Fig.  1— Poor  Window  Lighting. 


Fig.  3— G.G.E.  Holophane  Reflector 
No.  983. 


Fig.  2— Good  Window  Lighting. 


For  lighting  the  average  store  window  there  is  no  unit  which  so  satisfactorily  meets  all  requirements 
as  the  Holophane  Reflector  No.  983,  designed  for  use  with  75  or  100  watt  type  C.  Lamp,  shown  in  Figure 
3.  The  chief  feature  of  No.  983  is  its  adaptability — it  may  be  used  with  ecjually  satisfactory  results  for 
illuminating  a  window  trim  that  features  dress  mod3ls  or  jewelry — cigars  or  groceries — hardware  or  sta- 
tionery.   Fitted  with  C-2  Daylight  Lamp,  Reflector  No.  983  shows  goods  in  their  true  colors. 


Fig.  4— Chisholm's  Store. 

I'igure  -1  sliows  Chi.sholm'.s  .Shoe  and  Hosiery  Store,  1680  Dundas  St.,  Toronto,  photograijlied  at  nigiir. 
The  windows  are  illuminated  by  our  Holophane  l\cflectors  No.  983  and  the  interior  by  our  Holoi)hane 
Kealites. 

CANADIAN  GENERAL  ELECTRIC  CO.  LIMITED 

Head  Ollice:  Toronto.    Sales  Ollices:  Montreal,  1 1  alifax,  Sydney,  (Jttawa,  Cobalt.  South  Porcupine,  London.  Winnipeg,  Calgary.  Edmonton, 

Nelson  and  Vancouver. 
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POLE  LINE 
HARDWARE 


THAT  STANDS  THE  TEST 
OF  TIME  AND  WEATHER 

Wires  (copper  or  galvanized),  Bolts,  Nuts,  Rivets, 
Washers,  Screws,  Pole  Steps,  Guy 
Clamps  and  Crossarm 
Braces,  etc. 


THE 


STEEL  COMPANY 

OF 

CANADA 


HAMILTON 


LIMITED 


MONTREAL 


|gj||iiilllHH  [|  USJ 
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Made  in  Canada 


Meters 


The  Packard  Electric  Co./ Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 


General  Sales  Office, 

Traders  Bank  Bldg. 

TORONTO 


N.  W.  Office  and  Warerooms, 
WINNIPEG 


St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 
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''SPRACC  COOLING  PONDS 

For  Condensers,  Cold  Storage  and  Refrigeration  Plants 


The  SPRACO  Cooling  System  is  the  simplest,  most 
economical,  and  efficient  device  in  existence  for  cooling 
water  used  in  condensers,  water-jackets,  transformers, 
evaporators,  and  other  equipment  where  the  conserva- 
tion of  the  water  supply  is  essential. 

SPRACO  SYSTEM  FOR  COOLING,  CONDENSING 
WATER,  ETC. 

Tlic  hot  water  delivered  to  the  system  is  cooled  by 
spraying  through  specially-designed  nozzles,  producing 
a  finely  divided  spray  at  low  pressure.  The  cooling  is 
effected  by  evaporation,  radiation,  and  convection,  the 
water  falling  info  an  artihcial  or  natural  pond,  sufti- 
cientlj-  reduced  in  temperature,  to  permit  of  its  being- 
used  over  again. 

The  principal  advantages  of  a  spray  system  over  a 
cooling  tower  arc:  I_.ower  initial  and  maintenance  cost; 
greater  sax'ing  in  (tower  required  for  operation;  longer 
life;  reduction  in  make-up  water  requirements,  and 
greater  rtexihility. 

The  wide  experience  of  our  engineers  is  at  your 
service 


Spray  Engineering  Co.,  93  Federal  street,  BOSTON 

Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 


TRANSFOPM 

Manufactured  for 
in     any    size,    fr*.^  ^  ^. 


ns 
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Everybody  Wants  More  Light  for  Less  Money 


MOVABLE 
SHADE 
REFLECTS 
LIGHT  ANY 
ANGLE 


JOINT  HERE 
rOR  ADJUSTING 
POSITION  OF 
LAMP. 


THAT'S  the  reason  why  the  Wallace  Adju^- 
able  Lamp  is  such  a  big,  quick,  sure  seller. 

The  Wallace  Adjustable  Lamp  delivers  the 
light  at  the  exadl  spot  where  it  is.  needed.  By  sub- 
stituting concentrated  light  for  scattered  light,  it 
cuts  down  bills  for  current 

There's  a  place  for  the  Wallace  Adjustable 
Lamp  on  the  office  desk,  the  arm  of  the  easy  chair, 
at  the  sewing  machine,  the  dressing  table.  Demon- 
strate its  thousand  uses  to  your  customers. 


Wallace 


ADJUSTABLE 


j!amp 


FOLDED  WHF.N 
NOT  IN  USE 
FOR  TRAVELLING. 


Retails  for 

$4.25 

in  Brass, 
Nickel  or 
Bronze 


SPRING  CONCEALED  IN  BASE  WILL  FASTEN 
TO  BACK  OF  CHAIR  OR  BED. 


A.  C.  PENN,  INCORPORATED,  New  York,  N.  Y. 

MENZIES  &  CO.,  LTD. 

Canadian  Distributors 

439  King  Street  We«t       -       TORONTO,  CANADA 
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Be  Guided  by  Her  Experience  When 
Selecting  a  Line  of  Household  Devices 


AN  investigation  among 
the  users  of  motor-driven 
devices  will  give  you  the  very 
best  evidence  you  can  get  as  to 
which  are  the  most  satisfactory 
makes  you  can  sell. 

You  will  find,  if  you  make 
inquiries  among  the  users  in 
your  city,  that  machines  which 
are  equipped  with  Robbins  & 
Myers  Motors  invariably  give 
dependable  service.  The  R,  & 
M.  Motor  on  a  vacuum  cleaner, 
washing  machine  or  motor- 
driven  device  of  any  kind,  is  an 
infallible  guarantee  of  service 
reliability. 

Machines  equipped  with  R. 
&  M.  Motors  are  good  sellers, 
not  only  because  of  the  records 
they  make  in  service,  but  also 
because  the  Robbins  &  Myers 
Motor  is  known  to  the  general 
public. 

Years  of  persistent  advertis- 
ing in  the  leading  general  mag- 
azines   has     made  everyone 
familiar  with  R.  &  M.  Quality.    For  this  reason  the  R.  &  M.  equipped  machine  has  a 
big  sales  advantage  over  the  machine  which  is  equipped  with  a  motor  that  is  not  so 
well  known  to  the  general  public. 

The  Robbins  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia     Boston     Cincinnati     Cleveland     Chicago     Buffalo     St.  Louis     San  Francisco 

CANADIAN  DISTRIBUTORS 


The    Century   Electric  Co. 
Montreal 
La  Cie  Codere  &  Fils,  Inc. 
Sherbrooke 


Costello  &  Crowe 
Ottawa 


Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
St.  John 


Mechanics  Supply  Co.,  Ltd. 
Quebec 


Great  West  Electric  Co., 
Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 
Rogers  Electric  Co.,  Ltd. 
Toronto 


Xlobbins  &  M^ers  Motors 
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GET  THE  GENUINE 

Look  for  the  Name 

WHITE'S  PORCELAIN  STRAIN  INSULATORS 


You  want  strain  insulators  that  are  stroirg  physically,  that 
stand  up  under  the  exceptional  conditions  of  the  heavy  storm  ; 
that  hold  up  under  a  load  of  sleet ;  that  don't  crack  when  the 
thunder  rolls,  the  lightning^  flashes,  and  the  wind  whistles. 

'I'his  is  the  kind  oi  strains  T.  C.  White  Coni])any  is  mak- 
ing M  porcelain  in  a  variety  of  sizes  for  dilTercnt  l(jads,  and 
several  designs  for  varying  conditions. 

It  will  pay  you  to  write  for  bulletin  -which  shows  designs 
and  gives  the  complete  data  on  strain  and  electrical  tests. 

Write  today. 


Type  No.  600 


T.  C.  White  Electrical  Supply  Co 


1122  Pine  Street, 
•y     ST.  LOUIS,  Mo. 


( >(.-l()l)ci-  IT),   I  ill  7 
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Necessity  of  Conserving  the  Country's 
Supply  of  Technical  Men 

In  the  address  recently  delivered  by  Sir  Robert  Falconer, 
president  of  the  University  of  Toronto,  before  the  Electric 
Club  of  Toronto,  figures  were  given  of  the  relative  number  of 
students  to  be  found  in  the  various  faculties  to-day  and  before 
the  war.  In  the  engineering  courses  it  was,  roughly,  one  m 
six.  In  the  other  faculties  perhaps  a  little  bit  better.  The 
medical  faculty  was  suffering  with  the  others,  and  particular 
stress  was  laid  by  Sir  Robert  on  the  absolute  necessity  of 
maintaining  this  department  at  somewhere  near  its  normal 
capacity  that  the  requisite  number  of  trained  men  may  be 
available  for  carrying  on  the  work  of  this  profession,  both 
during  and  after  the  war. 

There  is  no  sane  Canadian  citizen  who  does  not  give  his 
unqualified  assent  to  this  appeal,  especially  as  it  was  pointed 
out  that  approximately  75  per  cent,  of  the  students  at  present 
enrolled  are  medically  unfit  for  active  military  service,  and 
the  large  majority  of  the  balance  are  under  age  as  defined  by 
the  new  Military  Service  Act.  Indeed,  when  one  considefs 
the  matter  in  this  light,  it  is  difficult  to  see  why  the  number  of 
students  entering  the  various  faculties  is  not  much  greater, 
since  in  all  the  faculties  a  big  proportion  will  lie  under  twenty 
years  of  age.  One  explanation,  and  probalily  the  chief  one, 
lies  in  the  fact  that  the  indiscriminate  method  of  military 
selection  that  has  prevailed  in  the  past  has  taken  a  very  large 
number  of  boys  who  would  have  served  their  country  much 


better  l\jr  two  or  three  year.-,  at  (Mie  or  oilier  (jf  our  universi- 
ties. No  doubt,  also,  the  feeling  that  their  course  at  the  uni- 
versity would  lie  interrupted  has  prevented  many  from  start- 
in  at  all. 

Tliat  conscription  will  remedy  tliis  evil  to  a  considerable 
extent  is  something  for  which  the  nation  has  reason  to  be 
thankful.  Even  if  a  student  does  not  finish  his  course,  he  has 
made  some  progress  towards  this  goal,  and,  this  being  so,  he 
is  very  much  more  likely,  after  the  war,  to  take  up  the  thread 
of  his  life  where  he  left  off  than  if  he  had  never  made  a  start. 

That  Sir  Robert  emphasized  the  need  of  the  medical  pro- 
fession only  and  omitted  to  place  the  engineering  faculty  in 
the  same  category  was  doubtless  merely  that  he  spoke  of  that 
one  faculty  as  typical  of  the  general  need  for  greater  conser- 
vation of  our  mental  resfiurces,  for,  invalualile  as  the  services 
of  the  medical  units  have  been  in  tliis  war,  tliey  can  scarcely 
lie  given  priority  to  the  "engineer."  Indeed,  is  it  not  repeated 
daily  that  this  is  a  war  of  engineers?  Is  it  not,  then,  of  para- 
mount importance  that  the  supply  of  our  technical  men  shoubl 
also  he  undiminished. 

If  it  is  necessary  to  segregate,  for  military  purposes,  tliv 
medical  doctors,  for  the  special  work  for  which  they  liave 
fitted  themselves  (and  no  one  doubts  that  it  is),  is  it  not 
equally  important  that  the  special  training  of  our  engineers 
should  be  given  the  fullest  consideration  in  alloting  them  their 
part  in  this  titanic  struggle?  And,  further,  if  it  is  necessary 
that  every  effort  should  be  made  to  maintain,  as  regards  num- 
bers, the  pre-war  standards  of  our  medical  schools  (and  no 
one  doubts  that  it  is),  is  it  not  equally  important  that  the 
attendance  at  engineering  classes  should  not  be  allowed  to 
dwindle?  Depleted  ranks  in  the  engineering  profession  would 
be  a  calamity,  second  only  to  depleted  ranks  in  the  French 
trenches. 

President  Falconer  is  surely  right  when  he  says  that 
pressure  —  g"overnment  pressure,  if  necessary  —  should  be 
brought  to  bear  on  the  situation,  that  the  ranks  of  the  medical 
profession  in  Canada  should  not  be  depleted.  The  same  is 
true  in  no  less  degree  of  the  engineering  profession.  Some- 
body should  see  to  it  that  the  number  of  young  men  entering 
these  faculties  is  as  nearly  as  may  be  up  to  pre-war  standards. 
In  some  way  we  should  ensure  that  the  technical  resources  of 
our  country  are  sufficient  to  "carry  on,"  both  now  and  in  the 
days  of  peace  to  come.  It  is  a  duty,  as  we  see  it,  every  engi- 
neer owes  his  country  that  his  voice  and  influence  be  exerted 
unceasingly  to  this  end. 


Increasing  Demand  for  Electric  Power 

The  demand  for  power  in  the  Province  of  Quebec  con- 
tinues to  be  very  large,  with  prospects  of  still  further  calls  on 
the  various  companies.  This  is  due  to  industrial  develop- 
ments contingent  on  the  war,  the  establishment  at  Shawini- 
gan  Falls  of  industries  subsidiary  to  that  of  the  power  com- 
pany, the  location  of  others  in  that  district  because  of  the 
assurance  of  a  reliable  supply,  and  also  to  the  growing  recog- 
nition by  large  manufacturing  companies  of  the  economy  of 
electric  power. 

As  instances  of  this  increase  in  demand.  Mr.  J.  E.  Aldred, 
president  of  the  Shawinigan  Water  and  Power  Company, 
states  that  before  1917  ends  18,000  h.p.  of  new  business  will  go 
into  effect,  15,000  h.p.  of  this  being  taken  at  Shawinigan  Falls. 
The  increase  is  in  addition  to  6,000  h.p.  connected  up  as  new 
load.  Measured  in  kilowatt  hours,  the  output  of  the  com- 
liined  Shawinigan  system  showed  an  increase  of  no  less  than 
30  per  cent,  in  the  four  months  of  May,  June.  Jul\-,  and 
August,  as  compared  with. the  corresponding  period  a  year 
ago.  The  industries  controlled  by  the  company  are  important 
factors  in  this  increased  consumption;  the  Carbide  Company '.s 
output  is  50  per  cent,  larger  than  a  year  ago,  while  the  elec- 
trode plant  cannot  meet  all  the  demand.    The  .Aluminium 
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Company  is  now  taking  40.000  h.p.,  and  the  Canadian  Aloxitc 
Company,  which  is  building  an  extensive  plant  at  Shawinigan 
l'"alls  will  take  a  large  block  of  power.  In  another  direction 
the  Public  Service  Corporation,  of  Quebec,  have  increased 
their  business  25  per  cent,  as  compared  with  last  year. 

As  a  result  of  this  situation,  says  Mr.  Aldred,  the  re- 
sources of  the  Shawinigan  system  are  being  used  up  as  fast  as 
they  can  be  developed.  The  Laurentide  Power  Company's 
output  will  be  increased  next  year  about  .50  per  cent,  by  the 
completion  of  the  dam  at  the  head  of  the  St.  Maurice  River. 
That,  however,  is  not  the  only  dependence  of  the  system  for 
growth  in  the  early  future,  as  surveys  have  been  started  at  the 
Gres  Falls  power  site,  purchased  from  the  old  I'nion  P)ag  and 
Paper  Company  a  couple  of  years  ago,  with  a  view  to  develop- 
ment at  a  comparatively  early  date.  The  Shawinigan  Com- 
pany are  also  building  an  aerial  span  .5,000  ft.  long,  supported 
by  towers  350  high,  across  the  St.  Lawrence  at  Three  Rivers. 

"I  am  not  going  too  far  in  saying,"  adds  Mr.  .\ldred,  "that 
we  have  here  in  this  province  the  greatest  power  situation  in 
the  world.  We  are  usin;;  up  power  faster  than  in  any  zone 
similar  to  Shawinigan  on  this  continent.  Our  large  resources 
are  supplemented  by  the  fact  that  we  arc  offering  the  best 
service  and  the  greatest  reliability  in  supplying  power." 

Other  power  companies  in  the  province  are  also  extend- 
ing their  operations.  The  Montreal  Tramways  have  just 
added  a  17,000  h.p.  steam  unit  to  their  plant,  and  have  com- 
menced work  on  another  unit  of  the  same  size.  The  Southern 
Canada  Power  Company  have  mapped  out  an  ambitious  pro- 
gram, and  are  carrying  out  extensions  to  their  plant  and  to 
their  transmission  lines  in  one  of  the  most  promising  indus- 
trial districts  of  the  province.  The  company  are  owners  of 
very  large  water-powers,  which,  when  fully  developed,  will 
mean  a  very  important  addition  to  the  power  resources  of 
Quebec.  Meantime  the  company  are  gradually  enlarging 
their  operations  and  acciuiring  new  territory,  the  revenue  re- 
turns showing  substantial  gains.  The  Cedars  Rapids  Manu- 
facturing and  Power  Company  are  adding  to  their  power- 
house and  installing  new  units,  owing  to  the  continued  re- 
quests for  power.  In  this  connection  the  August  earnings  of 
the  Civic  Investment  and  Industrial  Company,  operating  the 
Cedars  Rapids  plant  and  the  Montreal  Light,  Heat,  and  Power 
Company,  are  significant.  The  earnings  for  that  month  were 
.$783,412,  which  compares  with  an  average  of  $754,000  for  the 
nine  months,  August,  1916,  to  April  30,  1917.  At  Sherbrooke, 
where  the  demand  for  power  exceeded  the  supply,  the  city 
has  purchased  an  additional  water-power,  and  are  planning 
to  build  a  transmission  line  and  to  instal  further  equipment. 

It  looks  as  if  the  prophecy  of  Mr.  Julian  C.  Smith,  at  the 
annual  convention  of  the  Canadian  Electrical  Association  in 
Montreal,  is  becoming  a  realized  fact  even  sooner  than  lie 
anticipated.  He  then  said:  "We  are  in  the  midst  of  an  enor- 
mous extension  in  electric  power  systems,  and  we  may  look 
forward  to  doubling  the  sale  of  electric  energy  in  the  next 
ten  years.  A  good  portion  of  the  doubling  will  no  doubt  be 
in  the  large  users  of  power,  including,  perhaps,  the  railways, 
but  there  will  be  a  very  large  amount  of  increased  power  sold 
to  individuals,  due  to  the  fact  that  the  demand  for  each 
household  using  power  is  going  to  increase,  and  the  use  per 
capita  from  this  cause  alone  will  rci)resent  a  very  great  num- 
ber of  kilowatt  liours  per  annum." 


Mr.  1'.  T.  Davies  was  presented  with  a  gramophone  and 
records  and  an  addr-ess  prior  to  leaving  the  position  as  power 
sales  manager  of  tlie  Montreal  Light,  Heat,  and  Power  Com- 
))any  to  l)ecome  the  manager  of  the  new  business  department 
of  the  Southern  Canada  Power  Company,  Montreal.  The 
presentation  was  made  l)y  Mr.  J.  S.  Norris,  manager  of  tlie 
Montreal  Light,  Heat,  and  Power  Company.  The  address 
contained  expressions  of  good-will  and  wishes  for  fnrllicr 
success.    Mr.  Davies  l)riefly  replied. 


Comparative  Tests  of  Coal,  Kerosene, 
and  Electricity  for  Cooking 

  By  B.  L.  Steele*   

The  results  of  comparative  tests  of  coal,  kerosene,  and 
electricity  for  cooking  herein  presented  have  been  accumu- 
lated in  connection  with  a  special  course  in  physics  which  the 
writer  has  given  for  several  years  at  the  State  College  of 
Washington  for  tlie  students  in  the  department  of  home  eco- 
nomics. 

The  efficiency  tests  of  gas,  kerosene,  gasoline,  and  alco- 
hol burners  and  of  electric  lieating  appliances  have  been  made 
each  year  by  the  girls  in  this  course,  and  have  been  carefully 
repeated  and  checked  by  the  writer  and  laboratory  assistants. 
The  tests  on  coal  ranges  were  made  on  the  two  Monarch 
ranges  in  the  home  economics  department,  on  the  ranges  in 
the  homes  of  students  living  in  Pullman,  and  at  sorority 
houses.  The  cooking  cost  data  were  obtained  at  the  Home 
Economics  Practice  Cottage. 

7"able  I.  gives  the  value  in  calories,  or  the  heat  equiva- 
lent, of  5  cents'  worth  of  each  of  the  various  "fuels"  at  the 
prices  prevailing  in  Pullman,  Wash.,  in  December,  191G: 

Table  I. 


Fuel.  Calories. 

Coal  (Rock  Springs)  at  $10  per  ton    32,2.50.000 

Kerosene  at  20  cents  per  gallon    S,!5.50,OflO 

Gasolene  at  25  cents  per  gallon    (>,130.000 

.Alcohol  at  75  cents  per  gallon   '   1,.340,0II0 

Electricity  at  3.85  cents  per  kw.-lir   1,110,000 


Table  No.  II.  gives  the  average  efficiencies  of  the  various 
kinds  of  cooking  equipment.  In  determining  the  maximum 
efficiency  of  the  coal  range  the  entire  top  was  covered  witli 
large  vessels  of  water — e.g.,  wash  boilers  or  five  gallon  gaso- 
lene cans,  the  oven  being  similarly  used.  The  fire  was  not 
lighted  until  the  initial  water  temperature  had  been  taken; 
and  usually  two  pounds  of  kindling  and  ten  pounds  of  coal 
were  completely  burned  before  the  record  of  the  final  maxi- 
mum temperature  was  made.  It  was  estimated  that,  as  tlie 
coal  range  is  used  for  cooking  in  the  average  home,  not  more 
than  one-fourth  of  the  available  space  is  utilized  at  any  one 
time,  and  that  the  cooking  operations  are  being  carried  on 
less  than  one-half  of  the  time  during  which  the  coal  is  burn- 
ing. If  this  estimate  is  correct,  the  average  "cooking"  effi- 
ciency of  the  coal  rang"e  does  not  exceed  3  per  cent. 


Table  II. 

Efficiency. 

Kind  of  cooking  equipment.  Per  cent! 

Coal  range  (entire  sjiace  utilized)    I.'! 

Coal  range,  estimated  home  cooking  (about)    2 

Flame  contact  burners  (kerosene,  etc.)    2S 

Electric  heaters,  surface    45  to  05 

Electric  heaters,  enclosed    70 

Electric  heaters,  immersion    00 


The  efficiencies  of  the  flame  contact  appliances,  which 
included  standard  kerosene  and  gasolene  blue  flame  burners, 
alcohol  lamp  for  chafing  dishes,  and  gas  burners,  varied  from 
approximately  20  per  cent,  to  35  per  cent.  The  calorific  values 
of  the  various  fuels  were  obtained  either  from  dealers  c^r 
standard  hand-books,  or  were  determined  in  the  laboratory. 

.  Nearly  every  kind  of  electric  heating  appliance  was  used 
and  under  widely  varying  conditions.  Room  temperatures, 
existence  of  air  currents  from  open  windows,  material  and 
condition  of  surface  of  utensil  used,  wattage  of  heater,  rela- 
tive size  of  heater  and  utensil,  and  quantity  of  water  heated 
were  all  found  to  affect  the  efficiencies  very  considerably,  par- 
ticularly those  of  the  surface  and  immersion  types.  In  these 
experiments  the  thermometers,  standard  ammeters,  and  volt- 
meters, and  the  l^alances  used  were  such,  and  the  care  exer- 
cised was  such,  that  a  variation  in  efficiency  greater  than  1 
per  cent,  was  not  to  be  attributed  to  accidental  error. 

*  Professor  of  Physics,  State  College  of  Washington. 
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Talilc  No.  HI.  gives  the  data  and  results  of  several  elli- 
cicncy  tests  of  eleetrii-  lieaters: 

> 

Table  No.  III. 

Surface  heater.s. 

Encl's'tl  Immers'n 

Items.  A.        B.'       heater,  heater. 

Mass  of  water  h.eated  (grams.)    4536       453fi  2208 

Room  temperature  (centriirrade,  deg.  C).         21  22  21  22 

Initial  water  temperature  (deg.  C.)   18.2        22.6        16.4  19.5 

final  water  temperature   (deg.  C.)   93.2        96.5  65  92.0 

Temperature  increase  (deg.  C.)    75.0        73.9        48.6  72.5 

Heat  absorbed   (calories)    340200    335200    110225  98600 

Heater  turned  on    3.00       12.13        7.37  9.30 

Heater  turned  olT    3.32  12.58.30       8.33  9.4(;.49 

Time  in  use  (seconds)    1920       2730       3360  1009 

Current  (amperes)    10.32        8.60        1.63  4.00 

Potential  difference  (volts)    115         115       UO.O  110.0 

Elcc.  energy  expended  in  heater  (joules).  2278650  2730000  C0244S  443960 
•Heat  cquiv.  of  dec.  energy  (calories) .. .  544221  652000  143880  106033 
Efticiency,  per  cent   62.5        51.4        76.6  93 

*4.187  joules  are  equivalent  to  1  calorie. 

The  average  working-  efficiency  of  the  electric  range,  as 
used  in  the  home,  depends  on  so  many  factors  that  to  make 
an  accurate  estimate  is  rather  difilicult.  It  is  believed,  how- 
ever, that  in  the  liands  of  those  who  have  had  a  bit  of  experi- 
ence in  making  the  proper  combinations  o.f  surface,  enclosed, 
and  immersion  heaters  the  efficiency  should  be  above  60  per 
cent. 

Table  IV.  gives  the  heat  available  for  cooking  in  5  cents' 
worth  of  each  of  the  "fuels,"  proper  allowance  having  been 
made  for  the  working  efficiencies  of  the  various  cooking  ap- 
pliances : 

Table  No.  IV. 

"Fuel."  Calories. 

Coal  (range  at  2  per  cent,  efficiency)   (S23000 

Kerosene  (range  at  28  per  cent,  efficiency)    2400000 

Gasolene  (range  at  28  per  cent,  efficiency)    1716000 

Elcbricity  (range  at  60  per  cent,  efficiency)    069600 

Alcohol,  at  28  per  cent,  efficiency    375200 

I 

For  the  purpose  of  affording  laboratory  work  in  the 
course  in  household  administration  the  department  of  home 
economics  at  the  State  College  of  Washington  maintains  a 
practice  cottage.  The  seniors  each  year  are  divided  into 
groups  of  four  students  each,  and  each  group,  together  with  a 
chaperon,  spends  four  weeks  in  the  cottage.  This  arrange- 
ment permiifs  each  student  to  have  the  management  of  the 
cottage  for  one  week.  Before  entering-  upon  the  month's 
work  at  the  practice  cottage  each  of  the  four  girls  has  made 
out  a  week's  menus,  and  has  determined  the  necessary  quan- 
tity of  each  article  of  food  entering  into  each  menu  according 
to  the  needs  of  the  members  of  the  group.  The  girls  are 
"weighed  in''  at  the  beginning-  and  "weighed  out"  at  the  end 
of  the  month,  and  in  most  cases  are  found  to  have  fared  bet- 
ter than  on  their  regular  boarding-  house  or  home  cooking. 

During  this  year,  through  the  generosity  of  the  Washing- 
ton Water  Power  Company,  the  practice  cottage  has  been 
equipped  with  a  Westinghouse  electric  range,  in  addition  to 
the  coal  range.  This  arrangement  has  made  it  possible  to 
obtain  data  on  the  cost  of  cooking  with  coal  and  electricity 
for  a  family  of  five.  During  the  winter,  when  the  furnace  was 
in  use,  the  water-front  of  the  coal  range  was  disconnected,  the 
hot  water  for  domestic  use  being  furnished  entirely  by  the 
coil  in  the  furnace.  During  the  late  spring  the  water-front  was 
connected  up  and  all  hot  water  needed  was  heated  by  the 
range  in  connection  with  the  cooking. 

In  considering-  the  results  which  follow,  the  fact  that  the 
work  was  carried  on  by  students  who  were  busy  with  other 
regular  college  work  must  not  be  lost  sight  of,  and  it  should 
be  mentioned  also  that  each  of  the  19  girls  who  lived  in  the 
practice  cottage  had  had  considerable  experience  cooking  on 
the  coal  range,  and  that  none  of  them  had  had  experience  with 
the  electric  range.  To  help  us  out  of  this  difficulty  the  Wash- 
ington Water-Power  Company  very  generously  offered  the 
services  of  tlieir  expert.  Miss  Addison,  who  gave  demonstra- 
tions to  the  groups  on  several  occasions.  Each  student, 
whether  cooking  on  the  coal  range  with  or  without  the  water- 
front or  on  the  electric  range,  was  instructed  to  practice 
economy  as  ti-iuch  as  possible. 


Table  No.  V.  gives  the  cost,  ]iy  meals,  of  one  week's 
cooking  on  the  electric  range,  and  Table  No.  VI.  gives  the 
week's  menus.  Two  meters  were  provided — one  for  the  oven 
and  boiler  and  one  for  the  plates.  The  meters  were  read  be- 
fore and  after  each  meal,  and  in  every  case  tenths  of  kilowatt 
hours  were  carefully  estimated. 

Du  ring  the  month  of  December,  1916,  the  average  value  of 
a  kilowatt  hour  in  Pullman  was  3.85  cents.  This  value  was 
used  in  calculating  all  the  electric  cooking  costs. 

Table  No.  V. — Electric  Range 

Kilowatt-hours. 

Breakfast.         Lunch.  Dinner. 
,^JJ"y-                                                Oven.  I'late.  Oven.  I'late.  Oven.  Plate 

Monday   f,         .1         .7         .2  l.o  oo 

Tuesday  7         ,r>         .5       0.0  X,  A 

Wednesday   5         .1         ,ri       0.0  24  .7 

Thursday   (;       0.0       1.0       o!o  1.4  (l.it 

Priilay  (;          .2          .6        (l.o  .;!  .,s 

Saturday                                               0.(»       1.0         .5         .2  2.0  .6 

Sunday                                                 0.((         .;;       1.1          .4  D.O  0.0 

Total  kw. -hours                                          5.1                   5.7  10.2 

Total  cost  (c.)                                           19.6                 21.9  ;!9.;! 

Cost  per  meal                                            2..S                   .'i.l.'!  5.(15 

Total  cost  fin-  week    80.8  cents 

.'Xverage  cost  per  meal    3.85  cents 

Table  No.  -VI. — Week's  Menus — Electric  Range 
Day  Breakfast.  Luncli.  Dinner. 

Monday     Cream  of  wheat,     Cream  potato,  Pork,  roast  potatoes, 

corn  muffins,  bread  and  butter,  tomatoes,  apple  sauce, 

syrup,  cotfee.  apple  sauce.  bread  and  butter. 

Tuesday     Baked  apple,  Rice  and  cream.  Spaghetti  and  cheese, 

muffins,  bread  and  butter,      fried    potato,  buttered 

coffee.  salad.  carrots,  cottage  pudding, 

bread  and  butter. 

Wedncsd'yGrahara  mush.         Cheese  sandwich.  Veal  loaf,  baked  potato, 

rolls,  apple  sauce,  creamed  onions,  gravey 

coffee.  cake,  chocolate.  rolls,  jelly  cake,  coffee. 

Thursday    Marmalade,  Escalloped  potato.  Cream  salmon  on  toast, 

rolls,  tea,  baked  appie,  mashed    potato,  bread 

coffee.  bread  and  butter.  and  butter,  apple  pie. 

Friday       Muffins,  cereal.        Salad,  Pork  chops,  potatoes, 

syrup,  pudding,  tomatoes,  bread  and 

coffee.  bread  and  butter.  butter,  custard. 

Saturday   Hot  cakes.  Potato,  apples.  Roast  pork,  baked  pota- 

syrup,  cereal,  onion  salad,  toes,   creamed  onion 

coffee.  rice  and  cream,  gravey,  bread  and  but- 

bread  and  butter.  ter,  cream  cake,  cotTee. 

Sunday    Fried  mush.  Bread  and  butter,  N'eal  roast,  gravey,  baked 

toast.  fruit  cake,  potato,  creamed  onion, 

bread  and  butter, 
cream  cake,  coffee. 

Table  No.  VII.  gives  the  cost  by  meals  of  one  week's 
cooking  on  the  coal  range,  the  water-front  being  discon- 
nected: 

Table  No.  VII. — Coal,  Range,  Water-Front  Disconnected 

Pounds. 

Breakfast.  Lunch.  Dinner. 

Day.  Wood.      Coal.        Wood.      Coal.      Wood.  Coal. 

Monday    3.00         S.OO         2.0O         6.00         3.50         6  00 

fuesday    3.0O        5.00        2.25        6.00        3.00        6  50 

Wednesday    4.00         4.00         3.00         4.50         3  25         6  25 

Thursday    3.00         6.50         4.00         7.00         5.00  9.00 

Friday    3.00         2.75         2.00         2.75         2.50  (!.00 

Saturday    2.00         1.75         6.00         2.00         5.75  .'i.OO 

Sunday    .3.75         5.25         1..50         5.00         1.50         .8  00 

Total  pounds    21.75       .33.25       20.75       33.25       24.50.  46.75 

'Cost  (cents)    6.5        16.6  6.2        16.6  7..35       23  4 

Total    2.3.1  22.8  30.8 

Cost  per  meal   3.3  3.25  4^4 

Total  cost  for  week    7(5.7  cents 

Average  cost  per  meal    3.(5,';  cents 

*\'alue  of  1  pound  of  wood,  .3  cents;  pound  of  coal,  .5  cents. 

Table  VIII.  gives  the  cost  by  meals  of  a  week's  cooking 
on  the  coal  range,  with  the  water-front  connected: 

Table  VIII. — Coal  Range,  Water-Front  Connected 

Pounds. 

Breakfast.              Lunch.  Dinner, 

'r^-                          Wood.      Coal.        Wood.      Coal.  Wood.  Coal. 

Monday                              .5.50         4.50         6.50         9.50  .■?.73         9  75 

fuesday                              :175         (j.uO         9.25         7.00  6.00  7..50 

Wednesday                         6.00         9.00         5.50         4.25  5  50         :^  •>-, 

Thursday                            4.00         2.00         9.00         9.75  9  00         9  75 

I'lday                                4..50         9.75         4..50         .5.00  5.50  1^50 

Sattn-day                             6.75         5..50         6.00       11.50  3  75       11  "5 

■^,>in'lay                               9.25       1.5.25         .5.00         0.00  S.OO  is'oo 

lotalpounds                     .39.75       52.50       45.73       47.00  36.50       73  00 

Cost,  in  cents                   11.9         26.25       1.3.7         2.3.5  10.95  .36.5 

Total,  cents                              .38.15                     37.2  47  45 

Cost  per  meal                            5.45                      5.3  6.78 

Total  cost  for  week  '  .$1  2.3 

Average  cost  per  meal    5.85  cents 

In  all,  three  weeks  of  cooking  were  done  on  the  coal 
range  with  the  water-front  disconnected,  four  weeks  with  thc 
water-front  connected,  and  live  weeks  with  the  electric  ranae. 
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Table  Xo.  IX.  gives  the  average  costs  per  week  and  per  meal 
of  this  work: 

Table  No.  IX. 

Average  cost. 

Equipment.  I'er  week.  Tei-jneal. 

Coal  range,  water-front  connected,  cents    Itil.O  .".70 

Coal  range, 'water-front  disconnected,  cents    77.4,  .'I.tw 

Electric  range,  cents    7.S.."  :;.7L' 

The  results  speak  for  themselves  in  general,  but  it  might 
be  ipointed  out,  from  Table  VIIT.,  that  with  the  coal  range  it 
costs  very  nearl}'  the  same  to  cook  breakfast  or  lunch  as  to 
cook  dinner,  while  from  Table  No.  V.  it  is  seen  that  the  cost 
for  breakfast — ^the  lightest  meal — is  about  half  the  cost  of 


dinner.    Also  from  Table  No.  IX.  it  is  seen  that  it  costs 
cents  per  week  to  heat  the  water  for  domestic  use  with  the 
water-front  on  the  coal  range. 

The  writer  realizes  fully  that  the  amount  of  data  pre- 
sented is  far  too  small  to  justify  the  making  of  very  sweeping 
inferences,  but  at  the  close  of  the  coming  year  he  hopes  tt> 
have  very  complete  results,  and  at  present  feels  that  he.  is 
warranted  in  .urging  that  our  coal  supply  be  conserved  by  not 
usin.g  it,  and  that  our  water-powers  be  conserved  by  using 
them,  for  every  pound  of  unhurned  coal  is  saved,  but  every 
kilowatt-hour  of  water-power  unused  is  wasted. 


Modern  Ideals  of  Factory  Lighting — II. 


By  C.  E.  Clewell 


In  addition  to  the  advantages  of  good  light  in  its  rela- 
tion to  factory  production  as  pointed  out  in  the  first  article 
of  this  series,  it  is  most  important  to  consider  the  illumina- 
tion of  the  factory  from  the  standpoint  of  improved  environ- 
ment. The  managements  of  modern  plants  have  begun  to 
realize  that  suitable  environment  plays  quite  an  important 
part  in  the  welfare  of  the  employees,  which  in  turn  reacts 
helpfully  on  the  conduct  of  the  shop  operations.  This  is 
evidenced  by  the  greater  care  which  is  now  being  given  to 
the  appearance  of  factory  yards  and  approaches  as  far  as 
the  exterior  of  the  plant  is  concerned,  and  also  by  the  great- 
ly improved  appearance  of  the  interior  of  modern  plants  in 
contrast  to  the  older  and  less  pleasing  structures  which  were 
used  for  manufacturing  purposes. 

There  is  no  doubt  of  the  fact  that  a  plant  which  is  sup- 
plied with  an  abundance  of  natural  and  artificial  light  which 
gives  it  at  all  tim^,  both  by  day  and  by  night,  a  cheerful 
atmosphere,  possesses  an  asset  of  no  small  value  to  the 
conduct  of  the  work.  This  feature  is  one  which  is  more  or 
less  distinct  from  that  of  the  economical  relations  of  good 
light  as  discussed  in  the  first  article,  but  when  they  are  taken 
together,  they  form  an  even  greater  argument  in  favor  of 
the  adoption  of  an  up-to-date  lighting  system'  than  if  the 
purely  economical  aspects  are  considered  alone. 

Order  and  Neatness  Promoted 

Turning  now  to  some  of  the  phases  of  the  question 
which  may  be  classed  as  indirect  advantages,  it  has  been 
found  in  factory  sections  where  the  previous  conditions  were 
dark  and  gloomy  that  the  addition  of  the  new  lighting  sys- 
tem has  had  a  tendency  to  make  the  employees  more  care- 
ful of  their  machines  and  to  cause  the  foremen  to  take  a 
greater  interest  in  the  maintenance  of  an  orderly  and  neat 
arrangeinent  of  materials  and  in  the  general  care  of  the  floor 
space.  Under  gloomy  conditions,  there  is  difficulty  in  see- 
ing whether  dark  corners  are  filled  with  accumulated  dirt, 
and  even  if  care  is  given  to  having  them  cleaned  occasion- 
ally, the  element  of  carelessness  is  likely  to  increase  if  such 
accumulations  are  allowed  to  go  unattended  to  with  the 
result  that  the  general  foreman  or  the  superintendent  in 
walking  through  the  shop  by  being  unable  to  detect  such 
carelessness  allows  it  to  go  without  mention. 

In  sections  of  this  kind,  after  the  installation  of  a  new 
system  of  general  illumination,  the  foreman  has  the  a.ssur- 
ance  that  every  effort  which  is  made  to  keep  the  space  under 
his  supervision  neat  and  orderly  will  be  observed  by  his 
superiors,  and  the  beneficial  efTect  of  such  an  incentive  to 
neatness  will  appeal  at  once  to  anyone  who  has  experienced 
the  problems  connected  with  the  management  of  factory 
buildings.  There  are,  of  course,  other  advantages  which  fol- 
low greater  attention  to  order  and  neatness  aside  from  that 
of  appearances  ])urc  and  simple,  and  one  of  the  iiidsI  im- 


portant of  these  is  the  fact  that  any  factory  section  in 
which  materials  are  stored  systematically  and  the  aisles  are 
kept  free  from  pieces  of  iron  out  of  their  proper  places,  will 
be  safer  in  the  everyday  use  of  the  aisles  by  the  workmen. 
Good  light  has  proved  over  and  over  again  to  contribute  to 
the  safety  of  factory  aisles  and  workspaces  through  this 
means. 

Supervision  Rendered  Easier 

Foremen  and  superintendents  find  that  in  the  poorly 
lighted  shops,  there  is  an  increased  difficulty  in  keeping  track 
of  the  way  in  which  work  is  being  performed,  and  there  is 
a  natural  tendency  on  the  part  of  the  workmen  to  take  ad- 
vantage, in  some  cases  at  least,  of  the  conditions  of  partial 
darkness  with  the  result  that  under  such  circumstances  there 
is.  likely  to  be  a  distinct  lag  in  the  start  of  the  work,  particu- 
larly on  winter  mornings,  when  the  natural  light  is  poor, 
and  in  the  late  afternoons  of  winter  days,  for  the  Same 
reasons.  An  adequate  system  of  artificial  light  tends  to 
maintain  uniform  conditions  of  work  throughout  the  entire 
working  day,  and  this,  of  course,  adds  to  the  possibilities  of 
output  and  at  the  same  time  gives  the  foreman  the  distinct 
advantage  of  being  able  to  detect  without  difficulty  any  cases 
where  unprincipled  employees  tend  to  neglect  their  work  or 
where  carelessness  in  given  operations  takes  place. 

Some  Modern  Lighting  Methods 

The  foregoing  direct  and  indirect  advantages  of  good 
light  in  its  relation  to  production  and  to  the  general  super- 
vision of  the  plant  will  be  better  understood  when  taken  in 
conjunction  with  the  physical  characteristics  which  the  mod- 
ern system  should  possess  to  bring  about  these  advantages, 
and  for  this  reason  it  is  well  to  consider  briefly  at  this  point 
the  principal  system  of  factory  lighting  now  in  use. 

In  its  general  classification,  factory  lighting  may  be 
divided  into  the  two  cases  'of  general  illumination  and  local 
lighting.  In  the  former,  the  lamps  are  mounted  overhead 
and  for  the  best  results  they  should  be  distributed  symmet- 
rically over  the  ceiling  areas  so  that  the  illumination  con- 
ditions may  be  uniform  throughout  the  working  area.  In 
the  latter,  special  instances  sometimes  make  it  an  advantage 
to  mount  the  lamps  with  respect  to  individual  machines  or 
over  and  close  to  special  work.  Here  the  individual  lamp 
illuminates  a  more  or  less  localized  space  immediately  un- 
der the  lamp,  with  the  result  that  if  there  is  no  overhead 
or  general  lighting,  the  space  outside  of  this  lighted  zone 
under  the  local  lamp  will  be  in  comparative  darkness. 

In  addition  to  these  two  general  classes,  there  are  also 
modifications  which  lie  between  these  two  general  methods. 
For  example,  it  is  sometimes  found  advisable  to  arrange  the 
lamp  more  or  less  with  regard  to  special  locations  of  ma- 
chinery, but  at  the  same  time  to  mount  them  overhead  so 
lliat  the  system  is  a  combination  of  a  general  scheme  and 
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a  localized  scheme  performing  the  function  of  illuminating 
a  special  piece  of  machinery  but  also  affording  considerable 
illumination  for  adjacent  parts  of  the  floor  area. 

The  general  or  overhead  arrangements  of  lamps  are  usu- 
ally much  to  be  preferred  over  any  special  localized  plan 
of  lamps,  for  with  the  former  scheme,  particularly  where 
the  lamps  are  spaced  symmetrically  over  the  entire  ceiling 
area,  the  floor  space  may  be  uniformly  lighted,  making  every 
part  of  the  working  space  equally  adapted  to  the  conduct 
of  workmanship  and  rendering  the  section  free  from  dark 
zones  which  are  so  likely  to  contribute  to  the  accident 
hazard. 

Care  in  Planning  out  New  Systems 

In  view  of  the  foregoing  statements  it  might  be  in- 
ferred that  the  general  plan  of  illumination  should  be  fol- 
lowed at  all  times.  While  this  is  a  good  general  rule 
to  follow,  it  must  be  remembered  that  many  cases  will  surely 
arise  in  every  factory  where  special  arrangements  for  light- 
ing become  essential  to  the  peculiar  features  which  sur- 
round the  method  of  handling  material  or  in  the  unusual 
character  of  the  work  in  hand.  For  this  reason,  it  is  sug- 
gested that  each  factory  section  for  which  a  new  lighting 
system  is  contemplated  should  l)e  made  the  object  of  care- 
ful study  in  advance,  so  as  to  ascertain  whether  a  single  given 
method  of  arranging  the  lamps  will  be  satisfactory  for 
all  of  the  work  included  in  the  section.  If  this  happens  to 
be  the  case,  then  it  is,  of  course,'  advisable  to  design  the  light- 
ing system  according  to  a  standard  symmetrical  method  of 
lamps,  but  if  not,  then  it  will  be  essential  to  plan  out  the 
standard  scheme  for  those  parts  to  which  it  can  be  applied 
with  satisfaction  and  to  make  the  necessary  special  arrange- 
ments for  the  remaining  cases.  In  other  words,  general 
i"ules,  while  they  appeal  to  the  factory  manager  in  the  ab- 
stract, should  not  be  followed  blindly,  but  ever}'  given  class 
of  work  in  the  factory  should  receive  due  care  on  a  basis 
of  its  own  individual  requirements. 

Actual  Cases  Illustrated 

The  principal  illuminants  used  in  modern  factory  light- 
ing systems  are  the  tungsten  lamp  and  the  mercury  vapor 


Fig.  7.— This  view  shows  the  illumination  effects  possible  with  mercury 
vipor  lamps  where  planers  are  in  use  in  a  factory  space. 

lamp,  with  the  occasional  use  of  arc  lamps  in  various  in- 
stances. Fig.  7  illustrates  the  exceptionally  good  results 
which  may  be  secured  through  the  use  of  the  mercury  vapbr 
lamp  under  industrial  conditions.  In  this  photograph  a  num- 
ber of  planers  are  shown,  and  the  unusual  detail  with  which 
the  various  parts  of  the  machijies  are  shown  in  the  view  is 
•evidence  of  the  clearness  of  the  detail  with  which  objects 


may  be  seen  under  this  light.  One  feature  which  has  been 
found  to  occur  with  the  use  of  this  type  of  lamps  is  the 
fact  that  they  may  be  used  to  very  good  advantage  even  in 
those  cases  where  the  lamps  must  be  mounted  amongst  line 
shafting  and  belts.  This  is  naturally  one  of  the  worst  con- 
ditions which  must  be  faced  in  planning  a  lighting  system, 
on  account  of  the  shadows  which  such  belts  are  likely  to 
cast  on  important  parts  of  the  work,  and  moreover,  on  ac- 
count of  the  dirt  which  soon  accumulates  on  the  laitips,  due 


Fig.  8.— Direct  lighting  system  in  typical  office — Tungstens  employed 
with  Holophane  Reflectors— No  drop  lamps. 


to  the  flying  particles  of  dirt  from  rapidly  moving  belts  and 
line  shafts.  Due  to  the  length  of  the  tubes  used  in  these 
lamps,  the  shadows  cast  by  belts  are  found  to  be  very  slight 
in  most  cases,  and  this  feature  makes  the  mercury  vapor 
lamp  of  particular  value  when  the  lamps  must  be  mounted 
under  such  adverse  conditions. 

Use  of  Reflectors 

The  introduction  of  tungsten  lamps  within  recent  years 
in  a  large  variety  of  sizes  has  contributed  greatly  to  the  pos- 
sibilities of  good  lighting  results  under  factory  conditions. 
The  character  of  the  distribution  of  light  about  tungsten 
lamps,  however,  is  such  that  unless  some  form  of  reflector 
is  used,  much  of  the  light  will  be  ineflfective  in  illuminating 
working  spaces  below  the  lamps.  It  is  most  important, 
therefore,  in  the  use  of  tungsten  lamps  to  utilize  one  of  the 
forms  of  reflectors  which  are  now  available  for  producing 
an  efficient  illumination  result  on  the  work  and  also  for  the 
purpose  of  protecting  the  eyes  of  employees  from  the  bright 
filaments  of  these  lamps. 

To  illustrate  a  practical  example  of  a  modern  tungsten 
system,  Fig.  S  is  included,  this  being  a  night  view  taken  in 
one  of  the  offices  connected  with  a  large  factory.  Note  in 
this  view  that  the  lamps  are  sjDaced  symmetrically  over  the 
entire  ceiling  area  and  that  each  lamp  is  equipped  with  a 
reflector  for  re-directing  as  much  of  the  light  as  possible 
towards  the  desk  surfaces  beneath.  It  will  be  further  noted 
in  this  illustration  that  all  drop  cords  and  individual  lamps 
have  been  eliminated,  due  to  the  excellence  of  the  illumina- 
tion from  the  overhead  lamps  and  the  space  between  the 
desks  and  the  lamps  is  very  much  more  free  and  open  than 
in  a  similar  office  where  this  space  is  filled  with  drop  cords 
to  which  individual  lamps  are  attached  near  the  desk  sur- 
faces. 

Another  way  in  which  to  utilize  the  tungsten  lamp  for 
factory  lighting  is  to  conceal  the  lamps  completely,  either 
with  an  opalescent  under  globe  or  with  an  opaque  bowl,  in 
which  cases,  part  of  the  light  is  sent  to  the  ceiling  and  then 
reflected  to  the  floor.  Fig.  9  shows  a  typical  office  where 
the  indirect  system  is  in  service.     .Mthough  this  view  re- 
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fers  to  an  office  space,  the  use  of  semi-indirect  and  indirect 
fixtures  is  beginning  to  spread  in  various  industries  where 
the  quality  of  the  diffused  light  furnished  by  such  systems  is 
found  to  contribute  to  the  facilities  of  the  workmanship. 

Systematic  Maintenance 

The  many  advantages  afforded  by  the  modern  lighting 
system  depend  not  only  on  the  initial  performance  of  the 
system  immediately  after  its  installation,  but  also  on  the 
way  in  which  it  is  .maintained  in  its  original  condition  of 
efficiency.  It  is  not  generally  appreciated  that  the  deprecia- 
tion of  lighting  equipment  from  accumulations  of  dust  and 
dirt  is  usually  very  great  under  average  industrial  sur- 
roundings. Tests  on  this  feature  show  unmistakably  that 
any  lighting  system,  no  matter  how  well  installed,  soon 
deteriorates- due  to  this  cause,  and  it  follows  that  if  the  lamps 
and  their  reflectors  are  not  cleaned  at  fairly  frequent  inter- 
vals, the  system  as  a  whole  will  soon  fail  to  perform  the 
functions  for  which  it  was  originally  designed  and  installed. 

Systematic  maintenance  involves  not  only  the  regular 
cleaning  of  the  equipment,  but  seeing  to  it  that  all  burned 
out  lamps  are  renewed  promptly,  and  that  fuses  and  defective 
switches  are  regularly  repaired.  These  features  have  come 
into  considerable  prominence  with  the  adoption  of  large 
numbers  of  small  or  medium  sized  tungsten  lamps  for  given 
areas  in  contrast  with  the  older  plan  of  using  only  a  few  arc 
lamps  to  illuminate  such  a  section.  It  follows  that  where  the 
density  of  the  lamps  for  given  areas  is  great,  it  has  become 
easier  to  overlook  a  burned  out  lamp  here  and  there  than 
wa?  the  case  where  the  light  for  a  very  large  area  was 
furnished  by  a  single  unit.  Hence  it  has  been  found  in  cer- 
tain cases  that  an  inspection  of  the  entire  lighting  system 
each  day  by  some  member  of  the  electrical  department  is  a 
satisfactory  means  for  detecting  these  Inirned-out  or  other- 
wise defective  laiijps,  and  this  same  inspector  can  readily 
observe  the  accumulations  of  dust  and  dirt  on  the  equipment 
and  make  recommendations  as  to  necessary  cleaning.  On 
the  other  hand,  if  such  a  regular  inspection  is  not  made,  it 
may  be  found  advisable  to  adopt  a  rigid  schedule  for  clean- 
ing at  intervals  of,  say,  once  a  month. 

Light  Colored  Ceilings  and  Walls 

Another  item  closely  associated  with  the  efficiency  of  the 
lighting  system  is  that  of  the  surroundings.  Dark  ceilings 
and  walls  absorb  a  great  deal  of  the  light  which  is  incident 
upon  their  surfaces,  and  a  system  which  may  be  entirely 
adequate  under  normal  circumstances  may  be  depressing 
and  unsatisfactory  if  the  surroundings  themselves  are  dark. 
Hence  to  maintain  the  ceiling  and  wall  surfaces  in  a  light 
color  by  occasional  coats  of  paint  or  white-wash  may  be 
looked  upon  as  an  asset  to  the  lighting  installation  very 
much  on  the  same  order  as  the  use  of  efficient  reflectors. 

Installing  a  Lighting  System  Gradually 

.Some  cases  may  arise,  particularly  in  older  factories, 
where  the  desire  to  possess  a  modern  lighting  system  is 
blocked  by  the  initial  expense  which  is  too  high  for  the  funds 
available  for  the  purpose.  One  scheme  which  has  been  found 
to  work  out  successfully  in  such  cases  is  to  adopt  a  plan 
for  the  installation  of  a  com])Iete  system  throughout  the 
entire  factory,  but  to  undertake  the  work  gradually  and  to 
extend  it  through  a  period  of  months  or  even  a  year  or 
two.  In  this  way  the  initial  expense  is  distributed,  and 
does  not  fall  so  heavily  on  the  funds  of  the  plant. 

It  is  suggested,  however,  in  the  adoption  of  such  a  plan 
that  a  study  of  the  needs  of  the  entire  plant  lie  made  insofar 
as  possible  in  advance  of  any  of  ihe  work,  so  that  a  uni- 
form policy  in  the  mutter  of  class  of  lighting  equipmenl 
may  be  decided  upon  for  the  entire  job.  Furthermore,  it 
is  highly  desirable  in  such  cases  1o  ])l,in  ,n\[  the  location 
of  lamjis  and  cinniits  for  an  cnfiie  section  of  (he  factory. 


even  if  a  portion  onlj'  of  the  section  is  to  be  equipped 
at  the  time.  To  have  such  complete  plans  on  hand  dur- 
ing the  progress  of  the  work  of  wiring  and  installation  in- 
sures that  the  system  when  completed  will  form  a  well  de- 
signed unit,  thus  contributing  to  the  symmetry  of  the  factory 
and  giving  to  every  employee  an  adequate  supply  of  light. 

The  Importance  of  Side-Light  in  Certain  Cases 

Considerable  emphasis  has  been  placed  on  the  im- 
portance of  uniform  illumination  in  the  above  notes.  To 
speak  of  uniform  intensity  on  the  work  usually  implies  that 
the  downward  component  of  the  illumination  shall  have  the 
same  value  for  all  parts  of  the  floor  space.  However,  many 
cases  arise  in  practice  where  the  downward  component  of 
the  light  is  not  the  all  important  part  of  the  requirements, 
because  of  the  fact  that  such  work  may  be  viewed  from  the 
side  rather  than  from  above.  Take  the  work  in  a  vise,  for 
example.  The  employees  may  be  called  upon  to  perform 
all  of  the  operations  on  the  side  of  such  a  piece  of  work, 
and  even  though„the  vertically  downward  light  may  be  en- 
tirely adequate,  if  the  side  component  is  low,  the  effect  for 
this  particular  operator  may  be  far  from  satisfactory. 

To  overcome  such  a  difficulty,  it  may  be  necessary  to 
adopt  a  type  of  reflector  for  overhead  lamps  which  distri- 
butes the  light  over  wider  angles  than  the  type  which  would 


Fig.  9.— Night  view  of  office  with  indirect  system- Note  uniformity  of 
lighting  on  desk  surface. 


give  uniform  downward  illumination,  in  which  case  by  the 
use  of  a  slightly  larger  lamp  the  downward  intensity  may  be 
maintained  at  its  required  value,  and  at  the  same  time  the 
side  component  may  be  sufficiently  increased  to  take  care 
of  the  special  requirements  of  some  of  the  work.  Of  cour.se, 
it  is  also  possible  in  such  special  cases  to  install  an  indi- 
vidual lamp  on  a  bracket  which  is  so  arranged  that  the 
employee  may  adjust  it  to  suit  any  particular  needs.  In 
general,  however,  it  is  best  to  design  the  overhead  general 
system  of  lighting  so  as  to  take  care  of  all  the  requirements 
for  the  purpose  of  eliminating  as  far  as  possible  all  drop 
or  individual  lamps. 

These  notes  endeavor  to  set  forth  the  broad  general 
points  which  are  involved  in  the  modern  factory  lighting 
system.  It  is  not  possible  in  a  brief  space  to  touch  on  many 
of  the  more  specific  phases  of  the  problem  involved  in  the. 
design  of  the  system,  but  before  the  adoption  of  a  modern 
system  in  the  older  factories  can  l)e  an  established  fact  it 
is  necessary  for  the  owners  or  the  maiiagenicnt  to  gain  the 
proper  perspective  Cducerning  the  many  ailvanlages  of  good 
light  to  the  plant,  and  it  has  been  for  the  purpose  of  direct- 
ing special  attention  to  these  advantages  that  the  Iwd  ar- 
ticles C)f  this  series  have  been  prepared. 
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New  Rolling  Stock  in  Form  of  Tliree  Handsome 
Trailers  Just  Delivered  by  Ottawa  Car  Mfg. 
Company  to  the  M.  &  S.  C.  Company 

The  Montreal  &  Southern  Counties  Railway  have  received 
recently  from  the  Ottawa  Car  Manufacturing  Company  three 
trailer  cars  for  interurban  service,  the  main  features  of 
which  are  as  follows: — 


Feet 

Inche 

Length  over  vestibules  

53 

8 

Length   of  car   over  buffers   

53 

Length  over  corner  posts  

43 

4 

Distance  between  bolsters  

30 

8 

Width  over  all  at  eaves  

8 

6 

Width  over  side  sills   

8 

V4 

Height,  top  of  rail  to  top  of  roof  . .  . 

...  13 

Normal  seating  capacity  

60 

persons 

.  The  car's  sides  are  straight  and  sheeted  with  poplar 
sheeting.  The  roof  is  of  monitor  type,  with  vcntilatiiig 
deck  sash,  operated  by  M.  &  S.  C.  R.  standard  deck  sash 
fixtures,  and  glazed  with  opalescent  glass.  The  side  sash 
are  of  mahogany;  top  sash  glazed  with  opalescent  glass  set 
in  lead,  cathedral  design.  All  body  side  windows  are  equip- 
ped with  wire  screens.  The  interior  is  furnished  in  Mexican 
mahogany,  dull  finish.  All  metal  parts  are  Ottawa  Car 
Mfg.  Company's  standard  car  bronze,  highly  polished  and 
lacquered.  The  seats  are  of  the  railway  company's  stand- 
ard reversible  type,  upholstered  in  green  imitation  leather. 
The  cars  are  built  on  a  steel  underframe  of  specially  light 
and  strong  construction  and  are  of  through  platform  type. 
They  are  equipped  with  heaters,  automatic  couplers,  Westing- 
house  electro-pneumatic  signal  equipment,  also  control  train 
line  for  h.l.  control.  The  basket  racks  are  of  M.  &  S.  C.  R. 
standard  design. 


The  lighting  consists  of  clusters  on  the  ceiling,  also 
individual  lights  along  the  lower  deck  rail  moulding.  The 
cars  are  mounted  on  trucks  with  33  in.  cast  iron  wheels. 
A  special  feature  of  the  underframe  is  a  specially  con- 
structed anticlimbing  spring  buffer,  built  to  take  all  ord- 
inary buffing  shocks  and  minor  collisions.  The  car  is 
equipped  with  marker  brackets;  also  steel  trap  doors  at  the 
side  openings.  These  trap  doors  are  hinged  to  the  vesti- 
bule doors  with  heavy  bronze  hinges,  bolted  on  in  such  a 
way  that  when  the  door  is  open  the  trap  is  folded  up  behind 
the  door.  The  car  is  also  equipped  with  a  lavatory  on  one 
side,  with  a  standard  improved  dry  hopper  closet,  also  a  5- 
gallon  water  cooler.  The  curtains  have  spring  plug  rollers. 
The  sash  locks  are  of  single  cam  type,  with  a  heavy  rack 
on  the  stop.  The  sash  are  also  equipped  with  anti-rattler 
and  improved  drop  handle  hand  brakes. 


The  Operation  of  Auto  Buses  Does  Not  Pay- 
Tire  Expense  too  Heavy-  Other  Useful  Data 

•  Some  interesting  figures  have  been  Compiled  by  the  Fort 
Wayne  and  Northern  Indiana  Traction  Company  on  the 
operation  of  four  autobuses  which  have  been  running  during 
the  past  summer  as  a  temporary  service,  covering  an  area 
where  a  car  line  is  not  financially  feasible.  The  Electric  Rail- 
way Journal  describes  the  situation. 

The  territory  to  be  served  lay  between  two  existing  elec- 
tric railway  lines,  separated  by  something  over  one  mile,  and 
the  route  established  for  the  autobus  fleet  ran  between  these 
two  lines,  the  length  of  route  being  approximately  two  miles. 
The  entire  trip  is  over  paved  streets,  and  the  only  difficulties 
in  operation  are  two  railway  crossing  and  two  3  per  cent, 
grades  about  400  feet  in  length. 

The  bus  line  was  placed  in  operation  on  March  16.  1917, 


Typical  of  three  new  trailers  just  received  by  M.  »Sc  S.  C.  Company  from  Ottawa  Car  Mfg.  Company. 


28 


THE   ELECTRICAL  NEWS 


October  15,  1917 


with  a  ten-minute  schedule,  maintained  for  eighteen  hours  of 
the  day.  It  requires  only  two  buses  to  give  this  schedule,  but 
due  to  numerous  pull-outs  for  repairs,  two  additional  buses 
are  needed  to  maintain  service.  Stops  are  made  at  every 
street  corner,  as  with  our  regular  car  service.  The  -experience 
thus  far  would  indicate  that  the  frequency  of  stopping  and 
starting  the  buses  will  be  a  very  important  factor  in  deter- 
mining the  life  which  can  be  obtained  from  this  equipment. 
It  is  our  opinion  that  stops  should  be  made  only  at  every 
other  block. 

Table  I. — Showing  Gross  Revenue  and  Bus  Mileage  of  Line 
Period.  Gross  revenue.        Bus  mileage. 

Mardi  16-31    $150  4,522 

April    4«)  11,47.5 

May    576  11,770 

Tune   623  11,.36S 

July    681  10,639 


$2,525 


49,780 

.  .  .  5.072  cents 


Total  

Average  gross  revenue  per  bus  mile 

The  tire  expense  for  the  solid  tires  on  the  rear  wheels  is 
very  high,  as  shown  in  the  accompanying  table  of  expenses. 
The  revenue  assigned  to  the  bus  line  has  been  the  entire  cash 
and  tickets  actually  collected  on  the  buses.  The  regular  six- 
for-a-quarter  electric  railway  ticket  is  good  on  this  line,  and 
transfers  are  issued  to  connecting  railway  lines  and  honored 
from  the  latter  lines.  The  transferring  appears  to  be  about 
equal  in  both  directions. 

While  the  revenue  has  increased  each  month,  it  is  very 

doubtful  that  the  line  can  be  made  to  pay  individually  for  its 

full  operation.   A  study  of  the  revenues  for  the  two  lines  with 

which  the  buses  connect,  for  the  past  three  years,  indicates 

that  the  additional  business  created  by  virtue  of  the  bus  line 

acting  as  a  feeder  is  not  particularly  large.    The  revenue  for 

the  electric  lines  serving  this  territory  is  higher  per  car-mile 

than  the  total  revenue  per  car-mile  for  all  our  lines,  including 

the  autoljus  line,  since  the  beginning  of  the  1)us  oiseration. 
y 

The  one-man  operation  on  the  buses  is  proving  very  satis- 
factory. Motormen  from  the  city  lines  have  l)een  employed 
as  chauffeurs  at  an  advance  of  2  cents  per  hour  over  the  regu- 
lar city  rate.  The  location  of  the  bus  line  has  been  changed 
once  since  the  beginning  of  operation,  as  a  means  of  deter- 
mining the  effect  of  different  locations  upon  the  volume  of 
traffic.  Some  minor  changes  in  the  bus  operation  would  pro- 
bably be  made  if  a  permanent  line  were  to  be  established  in 
this  territory.  The  experiment  has  been  profitable  as  a  means 
of  determining  the  proper  location  for  a  new  line.  It  has  also 
developed  the  fact  that  as  an  independent  line,  even  in  a 
reasonably  thickly-settled  residential  district,  it  could  not  be 
made  to  pay  unless  it  were  possible  to  reduce  repair  bills  and 
increase  the  rates. 

Table  II.  is  a  statement  of  the  operating  expenses  for  the 
period  mentioned: 

Table  II. — Showing  Operating  Expenses  and  Cost  Per  Bus  Mile  of  Line 


Cents 

per  bus 

Marcli. 

April. 

May. 

Tiuie. 

July. 

Total. 

Mile. 

Repair  labor  

.  31.85 

38.51 

62.84 

115.49 

66.61 

315.30 

0.623 

Repairs   

0 

0 

11.30 

147.. 5] 

0 

1.5«..«1 

0.319 

Misc.  material  . .  . 

2.80 

1.09 

12.. 36 

S.IO 

8.41 

.32.76 

0,00(i 

Front  tires   

0 

87. (iS 

SI.  23 

0 

0 

168.91 

0..33!) 

Rear  tires   

0 

(1 

(» 

2.39.4(1 

314.98 

0.54.3S 

1.U4 

0 

1.75 

9.0O 

II 

47.. 50 

.58.25 

0.117 

0.25 

1..5l> 

.3.01 

3..".S 

0 

8..34 

0.017 

Battery  repairs  .  . 

0 

(1 

0 

2.01 

11.20 

13.81 

II.02S 

New  battery  

0 

27.70 

0 

0 

0 

27.70 

0.050 

(jasoline  and  oils 

99.17 

'340.57 

274.42 

270..V5 

244.0] 

1229.02 

2.4<i9 

Registration  fee  .  . 

.  20.00 

0 

0 

0 

0 

20.00 

0.040 

ChaufTciu  s'  license 

.  14.011 

0 

0 

0 

0 

14.00 

l»,02.S 

40.00 

II 

(1 

II 

0 

40.00 

0.0,«0 

I.iability  bonds  .  . 

0 

,SO.(H) 

0 

II 

0 

,S0.00 

0.101 

Ueprociation  at  5  per 

cent,  a  month  .  . 

.  146.53 

293.0(i 

29.3.00 

293.06 

29.3.06 

131S.77 

2.MU 

Operators'  wages  . 

.  149.29 

337.25 

.361.57 

3.37.57 

3.50.10 

1535.78 

.3.085 

Total 


503.89  1209.11  1108.79  1418.17  13.35..87  .5,575.83  11.201 


Program  for  the  1917  Conference  A.E.R.A. 

Secretary  Burritt  of  the  American  Electric  Railway  Asso- 
ciation has  announced  that  the  conference  of  the  American 
Electric  Railway  Association,  which  will  take  the  place  of  the 
convention  usually  held  during  the  second  week  in  October, 
will  occupy  one  day  only,  and  will  take  place  in  New  York  on 
Oct.  9.  It  will  be  held  in  the  United  Engineering  Societies 
Building,  at  29  West  Thirty-ninth  Street.  The  subjects  to  be 
discussed  are  as  follows: 

General  survey  of  electric  railway  problems. 

Is  the  "war  bonus"  practicable  as  a  means  of  wage  ad- 
justment in  the  electric  railway  industry? 

Female  substitution  for  trainmen. 

Pending  application  for  fare  increases  in  New  York  State. 

Topical  discussion  of  various  methods  of  increased  fares: 
(a)  Charge  for  transfers;  (b)  increases  in  flat  rates  for  present 
zones;  (c)  shortening  present  single-fare  zone. 

The  names  of  those  who  will  present  papers  on  these 
sul)jects  have  not  yet  been  announced,  as  acceptances  have 
not  been  received  from  all.  It  is  expected  that  the  first  paper 
— that  giving  a  general  survey  of  present  electric  railway  pro- 
blems— will  be  presented  by  President  L.  S.  Storrs.  The 
other  papers  will  then  outline  the  principal  methods  which 
ha\'e  been  suggested  for  meeting  these  prol:ilems. 


The  Renewal  of  Rails  by  Deepening  the  Groove 
— Successful  Experiments  in  England 

An  interesting  article  appears  in  the  Tramway  and  Rail- 
way World  of  date  August  16,  descriliing  a  new  and  apjjar- 
ently  economical  method  of  rail  renewal.  The  drawing  here- 
with explains  the  method  adopted,  i.e.,  deepening  the  groove. 
The  original  section  of  the  rail  head  is  shown  Ijy  the  top  line, 


Dixon  Motors,  Limited,  has  been  incorporated  "to  carry 
on  the  business  of  electricians,  mechanical  engineers,  and 
manufacturers."    Head  iiffico,  A'ancouver ;  caiiilal,  .$10,000. 


Shading  indicates  worn,  and  black  indicates  ground  porticr. 

the  wear  that  took  place  in  each  case  is  indicated  by  the 
shaded  portion,  while  the  part  of  the  groove  which  has  been 
cut  out  by  the  machine  is  shown  in  solid  lilack. 

This  is  one  of  a  number  of  sections  reproduced  in  the 
article  referred  to,  and  it  is  stated  that  these  illustrations 
show  that  rails  which  have  become  so  badly  worn  as  to  be 
useless  can  be  given  an  additional  life  of  from  five  to  eight 
years.  The  standard  depth  of  flange  on  tramway  systems  is 
18/32  inch  and  the  original  depth  of  groo\  c  i,s  from  1  inch  to 
1  V<S  inch.  Where  the  head  of  the  rail  in  which  the  groove  is 
1  inch  becomes  worn  away  to  the  extent  of  14/33  inch,  the 
flange  of  the  wheel  must  ride  on  the  groove,  and  from  this 
time  on  depreciation  of  the  rail  is  exceedingly  rapid,  while 
the  lip  of  the  rail  is  Hable  to  fracture  and  break  away.  The 
thickness  of  the  material  below  the  groove  of  some  of  the 
rails  is  24-32  inch,  and  with  the  special  remodelling  machine 
it  is  possible  to  mill  out  about  one-half  of  this  deplli.  leaving 
the  thickness  of  the  metal. at  the  bottom  of  tlic  groove  about 
13-33  inch,  which  is  considered  sufficient  to  carry  tiie  wcighl 
of  any  ordinary  traffic,  the  guard  of  the  rail  being  protected 
liy  the  pavement. 

This  method  is  advanced  as  being  of  special  \aliu  al  llie 
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present  time,  owing  to  the  great  demand  for  the  necessary 
materials  for  replacing  the  rails.  If  the  life  of  the  tracks  can 
be  extended  from  five  to  ten  years  it  will  set  ahead  the  neces- 
sity for  large  capital  expenditures,  as  well  as  considerable 
drain  on  supplies  for  that  length  of  time,  which,  in  all  reason- 
able probability,  will  have  seen  the  markets  and  supply  re- 
turned to  more  or  less  normal  condition.  The  article  in  ques- 
tion makes  an  estimate  of  the  requirements  of  the  tramway 
systems  in  England  up  to  1921,  which  it  places  at  1317,874  tons. 
If  this  demand  can  l)e  delayed,  the  new  method,  even  if  it 
proves  costly,  will  have  justified  itself. 


Mr.  Kirkwood's  Promotion 

Mr.  Malcolm  W.  Kirkwood,  the  recently  appointed  gen- 
eral manager  of  the  Gait,  Preston  and  Hespeler  and  the  Lake 
Erie  and  Northern  electric  railway  systems,  got  his  first 
electrical  experience  during  the  installation  of  the  arc  light- 
ing system  at  Georgetown,  Ont.,  many  years  ago.  The  power 
plant  which  supplied  this  system  was  located  at  Glen  Wil- 
liams and  Mr.  Kirkwood  was  later  connected  with  the  opera- 
tion of  this  plant;  this  was  about  the  year  1890.    In  1894  he 


Mr.  Malcolm  W.  Kirkwood. 

moved  to  Gait  and  was  employed  in  the  construction  of  the 
Gait  &  Preston  street  railway  power  station  at  Preston. 
When  the  road  started  operations  in  the  fall  of  the  same  year 
he  was  retained  in  the  maintenance  department,  and  in  the 
next  year  assisted  in  the  building  of  the  line  from  Preston 
to  Hespeler.  Later  he  was  placed  in  charge  of  equipment, 
track  and  line,  and  supervised  the  building  and  equipping  of 
the  line  to  Kitchener  and  Waterloo  in  1903.  In  1907  he  was 
appointed  superintendent  of  the  line,  which  position  be  re- 
tained up  to  the  present  promotion.  Along  with  his  other 
work,  Mr.  Kirkwood  had  charge  of  electrifying  and  equip- 
ping the  Lake  Erie  &  Northern  in  1915,  and  was  made  super- 
intendent of  this  line  also  when  operations  commenced  in 
February,  1916. 


The  elimination  of  electrical  display  advertisements  and 
all  other  non-essential  illumination  in  New  York  and  other 
eastern  cities  of  the  United  States  next  vvinte^-  will  be'  recom- 
mended by  the  coal  administration,  according  to  tlie  opinion 
of  officials  in  touch  with  the  fuel  situation.  1 1  is  report  ed 
that  the  president  looks  with  favcu"  upon  the  proposal  if  it  can 
be  efTected  by  voluntary  arrangements  with  electric  companies 
and  advertising  agencies. 


"As  the  Twig  is  Bent,  the  Tree's  IncHned" 

SAFETY  FIRST  PRINCIPLES  well  taught  do  much  to  prevent  accidenta.  Teaching  chil- 
dren to  invariably  obey  the  Laws  of  Safety  First  impUnts  those  laws  in  their  very  natures  and 
makes  them  habits,  bo  that  when  emergencies  ariae  when  they  have  no  time  to  consider  what 
they  should  do,  they  nevertheless  by  force  of  habit  do  the  right  thing  and  thos  avoid  dis- 
aster.   Therefore  teach  the  scholars: — 

1.  Busy  ihoroughfarci  and  street  car  trarkB   lire  dantjerous  playgrounds; 
keep  away  from  them. 

2.  Always  STOP,  LOOK  and  LISTEN  h^-forr  crossing  a  ljusy  street  or  street 
car  tracks. 

rj.    The  vast  majority  of  street  accidents  happen    between   streets;  always 
cross  at  the  proper  crossings. 

4.   Do  not  try  to  dart  in  front  of 'an  approachini?  street  car;  wait  until  it 
has  passed, 

71.    When  riding  a  bicycle,  it  is  dangerous  to  hang  on  to  or  ride  too  cIokc 
to  a  street  car;  leave  the  cars  alone. 

6.    A  loud  gong  is  a  request  to  assist  in  preventing  an  accident,  and  should 
be  observed  by  everyone. 


7.  When  riding  or  driving,  keep  off  the  ear  tracks. 

8.  Watch  your  step  when  alighting  from  a  street  ear ;  the  streets  may  be 
slippery. 

9.  If,  after  alighting  from  a  street  car,  you  wish  to  pass  behind  it,  wait 
until  it  has  pulled  away — there  may  be  another  car  or  an  automobile 
coming  in  the  opposite  direction. 

10.  "Hanging  on"  to  street  cars  and  "stealing  rides"  are  dangerous  prac- 
tices and  contrary  to  law. 

11.  Sudden  changes  in  temperature  sometimes  cause  wires  to  contract  and 
break.  If  you  see  one  hanging  or  lying  on  the  street,  leave  it  alone — 
it  may  be  a  "Live"  one. 

We  earnestly  request  teachers  and  parents  to  co-operate  with  us  in  our  efforts  to  prevent 
accidents. 

WINNIPEG  ELECTRIC  RAILWAY  COMPANY 


The  Winnipeg  Electric  Railway  Company,  as 
the  accomipanying  illustrations  show,  are  doing 
splendid  work  in  helping  to  save  the  children. 
These  are  typical  newspaper  advertisements  used 
by  the  company. 


Mother! 
Father! 
Teachers! 

Will  You  Read  This  to 
the  Children  Today? 

SAFETY,  FIRST  PRINCIPLES  well  Uaght  do  m-ach  to 
preveot  accidenU.  Teaching  children  to  mrariablj 
obey  the  lows  of  Safety  ^rst,  implants  those  Uw«  in  thaff 
iery  naturei  and  mskes  them  hAbits,  w  that  when  emer- 
frencies  arise  when  they  have  do  time  to  consider  what  they 
ehould  do.  they  nevertheless  -by  force  of  habit  do  the  right 
thing  and  thni  aroid  disaster.  Therefore-  teaeh  the 
scholars: 


L  Khmr>  STOr.  LOOK  ^  LISTEN  b«for. 

KM*nt»  ha(>p«n  I 

4.  Da  n««  try      *^  h  ' 

IMV*  (ha  omm  alen^ 
«.'  A  lowd  sons  >•  •  r^iMt  to  M. 


Mrn«tlr  rwTwrt  irirT?mi        pamnta  to  ^^r«U  wiffl  t»  m  «or  effort*  to  prertnl  aecidenU, 

Winnipeg  Electric  Railway  Company 
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Toronto  Electrical  Contractors  Hold  Their  First 
Get-together  Dinner 

The  Toronto  Electricai  Contractors"  Association  held 
their  first  evening  get-together  dinner  at  the  Carls-Rite  Hotel, 
on  Thursday  evening,  Oct.  4.  There  was  a  good  attendance, 
and  there  is  every  indication  that  the  association  is  receiving 
the  hearty  co-operation  of  its  membership,  and,  in  conse- 
quence, is  meeting  with  very  great  success.  The  president, 
Mr.  K.  A.  Mclntyre,  was  in  the  chair,  and,  with  the  assistance 
of  the  secretary,  Mr.  J.  Everard  Myers,  handled  the  various 
items  of  business  most  expeditiously. 

As  will  be  remembered,  this  organization  drafted  a  con- 
stitution and  set  of  by-laws  some  months  ago,  which  made 
provision  for  a  substantial  membership  fee  and  annual  dues 
sufficient  to  carry  on  the  necessary  work  of  a  live  organiza- 
tion. The  wisdom  of  this  course  is  now  shown  in  a  substan- 
tial bank  balance,  which  gives  the  association  a  standing  and 
recognition  it  could  not  otherwise  expect.  Also  it  means  that 
certain  developments  for  the  betterment  of  conditions  under 
which  electrical  coirtractors  in  the  city  of  Toronto  have  been 
operating  in  the  past  can  now  be  proceeded  with.  A  number 
of  interesting  topics  were  discussed  at  this  first  meeting,  and 
it  was  noticeable  that  practically  every  member  present  under- 
took a  full  share  of  the  discussion,  so  that  good  ideas  were 
brought  forward,  and  the  conclusions  reached  were,  as  a  re- 
sult, based  on  mature  judgment  and  the  experience  of  a  large 
number  of  members.  There  has  always  been  a  noticeable  ten- 
dency among  Toronto  electrical  contractors  to  get  together 
and  determine  the  actual  cause  of  unfavorable  conditions",  and 
this  was  never  more  noticeable  than  at  their  opening  dinner, 
and  the  result  in  this  case,  as  on  previous  occasions,  was  that 
difficulties  that  looked  formidable  at  first  were  arranged  easily 
and  amicably.  Disagreements  that  electrical  contractors  may 
have  with  jobbers,  manufacturers,  or  central  stations  are,  in 
the  vast  majority  of  cases,  the  result  of  misunderstandings 
and  capable  of  easy  solution  when  all  sides  of  the  question 
have  been  viewed. 

.\  minor  detail  of  the  evening's  proceedings,  thougli  of 
special  interest  to  the  meniljcrs,  was  the  presentation  t(i  each 
contractor  of  a  membership  certificate,  niccl\-  framed,  so  that 
it  niay  he  hung  up  in  a  conspicuous  place  in  his  office.  The 
l)resi(lent  aptly  remarked  that  it  was  the  chief  aim  of  mem- 
l)ership  in  this  association  that  each  contractor  should  l)e 
assisted  to  make  this  certificate  of  real  ^•aIue  to  him  in  his 
business.  It  was,  in  efifect,  in  the  nature  (jf  a  diploma,  and  if 
the  members  would  all  co-operate  to  give  the  association  that 
standing  in  the  community  which  it  might  have,  they  would 
l)e  able  to  point  with  pride  to  this  certificate  as  illustrative  of 
the  class  of  men  tliey  associated  with  and  the  class  of  work 
they  performed. 

'I'iu  next  e\ening  dinni'r  w  ill  bi-  hidd  in  the  ( 'arls- i'!itt- 
ilolel  on  .\'(»\.'  I,  at  i.ijn  o'chu'k.  .\'o  tickets  uw  being  sold 
lieforcliaiid,  as  the  organization  has  now  reached  that  stage 
when  it  is  felt  tliat  each  meml)er  receives  such  \alne  for  tiie 
cxciiiiig  s|)cnt  thai  lie  cannot  afford  to  l)c  aliseiil.     l'',\ery  'I"o- 


ronto  contractor  is  urged  to  establish  the  habit  as  soon  as 
possible  of  attending  every  one  of  these  get-together  dinners. 


California  Contractors  Adopt  Direct-Bid  Plan 

A  new  policy  for  direct  bidding  on  electrical  work  has 
recently  been  adopted  by  the  Electrical  Contractors'  and 
Dealers'  Association  of  San  Francisco,  Cal.,  providing  for  the 
submission  of  bids  to  the  architect  or  owner  on  all  electrical 
installations  costing  $500  or  more,  with  such  bids  to  be 
opened  at  a  specified  time  and  contract  award  made.  In  ex- 
plaining the  new  method  of  operation  for  members,  the  asso- 
ciation says: 

"EfTorts  have  been  made  in  the  past  to  impress  upon  the 
persons  and  firms  to  whom  electrical  contractors  submitted 
bids  for  electrical  work  that  such  bids  represented  consider- 
able expense  and  labor  and  should  be  treated  as  confidential, 
but  for  some  unknown  reasoti  this  is  not  found  to  l)e  the 
case. 

"In  liny  with  our  past  efforts  we  find  that-  the  only 
remedy  for  the  situation  is  to  submit  our  bids  to  the  archi- 
tect or  owner  direct  at  some  particular  date,  time,  and  place. 
In  order  that  this  matter  may  not  be.  unwieldy  to  the  archi- 
tect or  owner,  we  have  limited  such  bids  to  $500  or  over,  or, 
in  other  words,  on  all  electrical  work  costing  $500  or.  over  the 
bids  shall  be  given  direct  to  the  architect  or  owner  and  none 
other. 

"Accordingly,  no  electrical  contractor  member  will  sul)- 
mit  any  bid  for  electrical  work  the  cost  of  which  is  $500  or 
more,  except  direct  to  the  architect  or  owner  or  his  repre- 
sentative, who  shall  set  a  date,  time,  and  place  for  the  receipt 
of  such  bids,  and  at  which  time  and  place  such  bids  shall  be 
opened.  The  contract  for  the  "electrical  work  shall  be  award- 
ed to  one  of  the  contractors  whose  bid  has  been  received  at 
such  time  and  place."' 


Artificial  Daylight 

In  a  paper  recently  delivered  before  the  Illuminating 
Engineering  Society  on  the  recent  progress  in  incandescent 
electric  lamps  and  lighting,  mention  was  made  of  the  two 
types  of  "daylight"  lamp,  namely,  with  blue  glass  and  with 
dense  blue  glass.  The  only  difYerence  in  the  two  is  that  the 
latter  is  especially  suited  for  photographic  work,  in  that  the 
dense  l)lue  glass  removes  practically  everything  but  the  acti- 
nic rays  which  are  the  rays  that  affect  a  photographic  plate. 
For  photographic  purposes,  therefore,  it  appears  to  be  im- 
material as  to  the  length  of  exposure. 

Mention  was  also  made  of  the  use  of  amber  bulbs.  Small 
lamps  in  which  the  bulb  has  been  turned  an  amber  color,  are 
now  in  i)rocess  of  development.  These  Avill  be  used  for 
diTorat i\r  efTect.s,  in  the  home,  in  that  it  will  l)e  possil)lc  to 
siiiHilatr  llie  coloi-  of  a  candle,  tile  kerosene  lamp,  or  the 
old  carlioii  filament  lamp.  It  was  intimated,  however,  as  uil- 
lil<el\'  that  any  (ielinite  hue  of  these  lamps  and  bulbs  would 
ln'  placed  on  tin-  inaikrt  nntif  the  \arions  electrical  societies 
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had  come  to  an  agrccnient  concerning  the  most  suitable 
colors  . 

In  the  discussion  which  followed,  W.  H.  Rolinson  made 
the  point  that  in  the  business  districts  in  many  large  cities 
the  canyon  conditions  cause  the  natural  illumination  during 
even  mid-day  hours  to  be  decidedly  inadequate  in  many  cases. 
By  the  use  of  the  "daylight"  lamp,  it  is  now  quite  possible  to 
reinforce  the  natural  illumination  with  artificial  light.  In 
this  case  the  artificial  illumination  intensity  should  be  raised 
to  double  the  tabulated  requirements  as  prepared  for  night 
lighting,  inasmuch  as  the  conflicting  color  dififerences  and  in- 
tensities in  the  natural  lighting  detract  from  the  efiiciency 
of  the  artificial  lighting.  This  apparent  anomaly  was  ex- 
plained by  the  fact  that  the  pupil  of  the  eye  is  stopped  down 
much  smaller  under  daylight  conditions  than  under  artificial 
lighting  conditions,  even  though  the  daylight  itself  may  be 
inadequate,  and  the  eye,  therefore,  is  incapable  of  adjusting 
itself  to  artificial  light  in  the  presence  of  even  imperfect 
daylight  conditions.  In  augmenting  natural  with  artificial 
light,  the  "daylight"  lamp  has  shown  itself  very  useful,  es- 
pecially in  the  lighting  of  large  areas,  such  as  offices  and 
work  rooms.  Operators  under  this  system  of  illumination 
have  been  found  in  many  cases  to  prefer  the  artificial  illum- 
ination to  the  natural,  and  in  any  case  the  transition  from 
natural  to  artificial  light  is  unnoticeable.  In  so  far  as  color 
work  is  concerned,  it  has  also  been  found  in  a  great  many 
instances  that  no  appreciable  ,  difference  in  artificial  and 
natural  color  effects  has  been  found  when  the  artificial  illum- 
ination from  the  "daylight"  lamp  has  been  used. 


Handsome  Fixtures  in  Princess  Theatre,  Toronto 

The  recently  completed  Princess  Theatre  in  Toronto  is 
a  most  up-to-date  and  well-equipped  playhouse.  Care  has 
been  taken  to  have  its  appointments  in  keeping  with  the 
most  advanced  ideas  in  theatre  equipment,  and  a  very  at- 
tractive interior  has  resulted,  the  effect  produced  being  one 
at  once  of  luxury  and  refinement.  Naturally,  the  lighting 
of  a  theatre  is  one  of  the  most  important  features  of  its 
equipment,  since  it  may  mar  or  enhance  to  a  great  extent 


Fig.  1— Wall  bracket  in  auditorium. 


the  beauty  of  the  whole  house.  In  the  case  of  the  Princess 
Theatre,  excellent  taste  aiul  \\'orkmanship  has  been  shown 
in  this  regard.  The  lighting  lixtures  are  ■  attractive,  i)ut  not 
' ilitrusive,  and  blend  harnumidusly  with  llic  other  decdra- 
lions  of  the  house. 

.Ml  fixtures  have  been  designed  after  llie  Adams  style, 
eighteentli  century  period,  and  a  number  of  them  are  illus- 


trated herewith.  The  chief  feature  of  the  whole  lighting 
installation  is  tlie  large  fixture  shown  in  Fg.  2.  There  are 
three  of  this  type  in  the  ljuilding,  suspended  from  the  ceil- 
ing of  the  main  auditorium.  The  metal  is  of  brass,  the  brass 
work  being  richly  decorated  and  finished  in  an  old  gold  tone. 
These  fixtures  are  five  feet  wide  from  candle  to  candle,  and 
their  height  from  the  lowest  extremity  to  the  lower  end  of 
the  suspension  chain  is  7  ft.  5  in.  The  upper  portion  is 
octagonal  in  effect,  there  being  eight  curved  arms  from  which 
the  candlesticks  extend.  As  may  be  seen  in  the  illustration, 
the  lower  portion,  suspended  from  the  arms  of  the  upper 
section  is  more  or  less  an  individual  fixture  in  itself.  At 
the  bottom  is  a  diffusing  bowl,  the  light  filtering  through  an 
amber  plate  underneath,  while  around  the  larger  brass  ring 
are  also  a  number  of  lights.  There  are  in  all  seventeen 
lamps  on  this  fixture — eight  on  the  candlesticks,  eight  around 
the  circumference  of  the  l)rass  ring,  and  one  in  the  diffus- 


Fig.  2 -Ceiling  fixture  for  main  auditorium. 

ing  bowl.     The  l)ulbs  are  all  of  amber  glass. 

In  addition  to  the  three  large  fixtures,  there  are  four 
corner  lights,  one  at  each  corner  of  the  centre  ceiling  panel. 
These  latter  fixtures  are  similar  to  the  lower  portion  of 
the  larger  fixtures  only  suspended  from  the  eight  brass  arms. 

Fig.  1  shows  one  style  of  bracket  used.  There  are  a 
number  of  these  along  the  walls  of  the  auditorium,  also  in 
the  foyer  on  the  main  floor.  A  different  type  of  wall  bracket 
was  used  in  the  mezzanine.  This  is  shown  in  Fig.  3.  There 
are  four  of  this  style,  and  old  rose  shades  are  used  over 
the  amber  bulbs.  The  firass  work  on  all  these  brackets,  as 
elsewhere  throughout  the  theatre,  is  finished  in  old  gold 
tone,  and  the  bulbs  are  amber  colored.  Tiiese  amlier  bulbs 
produce  a  very  pleasing  effect,  the  light  being  soft  and  clear 
without  glare. 

In  the  auditorium,  underneath  the  balcony,  there  are  eight 
ceiling  bowls.  These  are  of  Adams  design,  etched  with  blue 
and   white   meilallion,    the   pla(|ue   being   W'edgewood  blue. 
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There  are  also  a  number  of  bowl  fixtures,  in  the  entrance 
lobby,  of  the  same  type  but  urn-shaped.     The  remaining 


Fig.  3 -Wall  bracket  in  mezzanine. 

fixtures  in  the  entrance  lobl)y  are  four-candle  wall  brackets. 

McDonald  &  Willson.  Queen  Street  East,  Torontt),  de- 
signed and  manufactured  the  lighting  fixtures  for  the  Princess 
Theatre,  described  jfbove. 


The  "Perfection"  Washer 

The  washing  machine  shown  herewith  is  the  "Perfection" 
electric,  manufactured  by  J.  H.  Connor  and  Sons,  Limited, 


r)f  (Jttawa.  This  linn  have  been  manufacturing  washing 
machines  since  LSSI  am!  Ici  liie  excellence  born  of  long  ex- 
l)crience  have  n<)V\'  achU'il  tlie  relinenieiits  of  electric  drive. 


"Points  to  Remember"  in  Electric  Cooking 

One  of  the  best-known  manufacturers  of  cooking  ranges 
in  Canada  is  McClary's,  of  London.  This  firm  is  now  manu- 
facturing a  wide  variety  of  electric  ranges  in  which  they 
have  incorporated  the  experience  of  years  in  manufacture, 
with  ease  of  regulation,  sanitation  and  dependability  of  elec- 
tric control.  Their  various  designs  are  described  and  illus- 
trated in  a  booklet  entitled,  "McClary's  Electric  Ranges  and 
Appliances."  A  special  feature  of  the  ranges  is  a  patented, 
separable,  removable,  switch-panel  unit;  the  switches  and 
cut-otits  are  mounted  on  a  single,  separate  panel,  forming  an 
independent  unit,  so  that  the  whole  panel  may  be  removed 
from  the  range.  An  interesting  illustration  in  the  booklet 
also  describes  the  correct  system  of  wiring  for  electric  ranges. 
The  equipment  manufactured  by  this  company  includes  hot 
plates  and  air  heaters  of  dif¥erent  types. 

McClary's  little  booklet  also  includes  a  number  of  "points 
to  remember,"  such  as: — ' 

After  baking,  the  oven  of  the  electric  range  should  be 


left  open  to  allow  it  to  become  thoroughly  aired  and  dried. 

Be  sure  that  elements  are  not  operating  when  not  in  use. 
One  element  left  on  all  night  will  cook  your  meals  for  two 
days. 

Assist  the  free  circulation  of  heat  in  the  oven  by  using 
a  dish  that  will  not  touch  both  sides  and  back. 

Only  use  perfectly  flat-bottomed  utensils  which  will 
cover  entire  surface  of  boiling  element,  thereby  using  all  heat 
generated. 

Use  cover  on  all  utensils  when  cooking  on  electric 
ranges. 

Use  a  damp  (not  wet)  cloth  wrung  from  soap  and  water 
lo  clean  the  elements. 

Be  careful  not  to  allow  your  oven  to  overheat.  .Should 
the  oven  reach  a  higher  temperature  than  the  thermometer 
will  register,  the  hands  of  the  thermometer  will  not  come 
liack  to  zero  and  cannot  he  relied  upon  afterwards. 

Operating  the  elements  on  a  high  or  medium  heat  when 
a  low  heat  will  do  the  work  means  waste  of  current.  Water 
cannot  be  raised  above  31^  degs.  F.,  no  matter  how  hard  you 
lieat  il;  therefore  you  gain  nothing,  but  yon  arc  wasting 
current. 

Allowing  food  to  boil  over  onto  the  element,  especially 
liquids  having  sugar  in  them,  harms  the  element.  If  salt  or 
otlier  dry  material  falls  into  the  element,  blow  it  out. 
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Bus  Bar  Bending  Machine 

There  are  manj'  bus  bending-  devices  and  inachini-s  in  use 
in  the  hands  of  the  different  companies  doing-  electrical  cmi- 
stniction,  many  of  which  have  been  developed  on  the  job  he- 
cause  of  the  lack  of  acquaintance  with  a  standard  machine 
for  the  purpose.  One  device,  orrginating-  in  the  held  as  indi- 
cated above,  has  been  standardized,  and  is  shown  in  the 
accompanying  illustration.  This  machine  bends  all  copper 
bar  sections  up  to  and  including-  six  inches  in  width  and 
three-eighths  inch  in  thickness.  The  bar  is  run  through  the 
bed  and  clamped  firmly  in  place.  The  operation  of  the  trend- 
ing arm  causes  a  generous  bending  jaw  to  carry  the  bar  end 
up  to  a  true  right  angle  or  any  inside  angle  more  olitusc.  The 


adjustable  top  holding  clamp  n-iay  be  set,  allowing  for  slight 
spring  back,  so  that  with  any  one  section  of  bar  any  number 
of  right  angle  bends  may  be  reproduced  by  the  complete 
travel  of  the  operating  lever.'  The  Irending  jaw  does  not  roll 
or  wipe  the  moving  portion  of  the  bar,  but  simply  follows  it 
through  the  bend.  This  feature  relieves  the  possibility  of 
the  piece  sliding  through  the  machine  bed  after  commencing 
the  bend.  By  use  of  the  gauge  face  on  the  rear  end  of  the 
n-iachine  any  number  of  pieces  may  be  bent  with  proper  allow- 
ance, so  that  they  will  lie  together  evenly  spaced  in  a  stack 
after  bending.  The  machine  shown  is  manufactured  by  the' 
General  Devices  and  Fittings  Company,  of  Chicago. 


Station  Control  for  Multiple  Street  Lighting  Units 

A  device  has  been  developed  by  the  Canadian  General 
Electric  Company  for  controlling  street  lighting  circuits 
when  units  are  operated  from  commercial  or  house  lighting 
transformers  with  station  control  circuits  by  means  "of  a 
low  voltage  d.c.  series  circuit;  thus  making  the  system  one 


(il  1(jvv  voltage  and  eliniiiialing  e.xlra  tran.iloniic-r^.  Tiic  .->la 
lion  equipment  consists  of  the  following  items: — D.f'.JJ.T. 
Icnifc  switch  and  resistance;  reactance;  constant  potential  trans- 
former; aluminum  cell  rectifier.  The  line  equipment  includes 
the  following  items: — -Reactance  (in  cast  iron  switch  box); 
polarized  relay;  closing  solenoid;  opening  solenoid;  contacts; 
2.300  volt,  .30  ampere,  D.P.S.T.  oil  circuit  breaker. 

The  diagram  connection  for  all  these  items  is  shown  in 
the  figure.  To  close  the  3300  volt  oil  circuit  breaker,  which 
may  be  located  any  distance  from  the  station,  close  the  knife 
switch  in  the  station  on  the  closing  side  for  five  seconds, 
then  opeti  the  knife  switch  and  leave  in  open  position.  To 
open  the  3300  volt  oil  circuit  breaker,  close  the  knife  switch 
on  the  opening  side  for  five  seconds,  then  open  and  leave  it 
in  open  position.  In  both  cases,  direct  current  impulse  has 
lieen  sent  through  the  3300  volt  line,  ground,  reactance  and 
relay.  It  has,  however,  gone  through  the  relay  in  opposite 
directions  in  the  two  instances,  causing  it  to  close  on  the 
lower  contact  in  the  first  case,  thus  energizing  the  closing- 
solenoid  with  110  volt  alternating  current.  The  oil  circuit 
breaker  is  closed,  the  contacts  of  the  closing-  solenoid  are 
opened  and  the  contacts  of  the  opening  solenoid  arc  closed. 
In  the  second  case,  the  relay  is  closed  on  the  upper  con- 
tact, the  opening  solenoid  is  energized  and  the  operation 
reversed.  On  grounded  neutral  systems  the  switch  in  the 
grounding  line  must  be  temporarily  opened  wdiile  the  control 
impulse  is  sent. 

Among  the  advantages  of  this  system  may  be  noted — 
strong  construction  of  switch;  ample  power  to  operate  heavy 
parts;  absolute  reliability;  negligible  attention  to  switch  while 
in  service;  auxiliar}'  circuit  under  control  of  station  operator 
at  all  times;  a  number  of  switches  can  be  controlled  simul- 
taneously by  the  station  operator;  no  flicker  in  house  lights 
while  switch  is  being  operated;  as  the  operation  is  not  con- 
trolled by  a  clock  mechanism,  it  is  no  longer  necessary  to 
visit  the  switch  at  frequent  intervals  to  reset  it  to  conform 
with  a  constantly  changing  schedule. 


Cragg  Brothers,  Limited,  1.51-3  Barrington  St.,  Halifax, 
N.S.,  announce  that  they  have  established  a  new  department 
of  their  business  to  be  devoted  exclusively  to  electrical 
goods  and  supplies.  This  company  have  been  in  the  elec- 
trical business  to  a  limited  extent  for  a  number  of  years, 
but  have  now  secured  the  services  of  an  experienced  electrical 
man  and  will  develop  this  department  vigorously; 


The  Ward  Leonard  Electric  Company  of  Mount  \'ernou, 
N.Y.,  manufacturer  of  electric  controlling  devices  and  vitre- 
ous enamel  insulation  resistance  units,  announces  that  it  is 
now  represented  in  Detroit,  Mich.,  by  the  Electrical  Special- 
ties Company,  (i!)  State  Street. 


Diagram  of  con- 
nections for  con- 
trolling street  light- 
ing circuits. 
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Two-Bearing,  Three-Unit  Motor-Generator  Sets 

Two  larg-c  nil)l)tT  inainifiu'tiirin.L;-  conipanic-s  have  each  re- 
cently installed  Iwo  three-wire,  direcl-currcnt  niotnr-sener- 
ator  sets  that  in  construction  arc  a  departure  from  the  usual 
practice.  Instead  of  being  of  the  old  four-bearing,  tlTree-unit 
type  or  the  two-unit  type  with  a  three-wire  generator  as  one 
of  the  units,  these  sets  consist  of  three  units  with  only  two 
bearings.  The  sets,  which  were  designed  and  built  by  the 
Crocker-Wheeler  Company,  Ampere,  N.J.,  consist  of  a  84.:; 
kv.a.,  3200-volt,  60-cycle.  3-phasc  synchronous  motor  driving 
Iwo  2.')0-kw.,  13.")-volt,  compound-wound  intcrpole  generators. 


The  use  of  three  units  results  in  greater  unbalance  over- 
load capacity  and  greater  flexibility  of  the  direct-current  volt- 
age than  is  obtainable  with  a  two-unit  set  having  a  three- 
wire  generator  as  one  of  the  units.  As  compared  with  the  okl 
four-bearing,  three-unit  construction,  these  two-bearing  units 
are  much  simpler  in  construction  and  have  the  following  ad- 
vantages: the  absence  of  outboard  bearings  makes  the  brushes 
more  accessible  for  adjustment  and  the  unit  can  be  assembled, 
dismounted  and  cleaned  more  readily.  Perfect  bearing  align- 
ment can  also  be  secured  with  greater  ease  as  self-aligning 
bearings  are  used.  The  machines  can,  therefore,  be  erected 
with  less  labor.  Because  of  the  shorter  length  of  the  set 
less  floor  space  is  required.  Couplings  which  m  some  cases 
constitute  a  weak  link  are  eliminated. 


Delta  Searchlight 

The  illustration  shows  a  Delta  No.  5  boat  searchlight, 
which  operates  on  two  No.  G  batteries.  It  is  finished  in 
weatherproof  enamel  and  is  fitted  with  -a  pedestal,  which  has 
a  hole  for  a  fla.g.  The  battery  case  either  sets  or  hands.  This 
searchlight  is  easily  slipped  oft'  tlie  bracket    for  a  utility 


searchlight.  The  same  lamp  may  be  fitted  to  the  windshield 
of  a  I'"ord  or  other  car  for  spotlight  purposes,  and  is  instantly 
detachable  for  use  as  a  trouble  lamp.  The  reflector  is  a  pow- 
erful silver-plated  parabolic  type,  inches  in  diameter.  C. 
Jackson,  32  College  Street,  Toronto  is  agent  for  Eastern 
Canada. 


Handy  Electric  Table  Stove 

One  of  the  handiest  electrical  devices  on  the  market  to- 
day is  a  small  portable,  inexpensive  cooking  and  healing  ap- 
pliance called  a  table  stove.  It  can  be  used  anywhere  a 
lamp  socket  attachment  is  available  generating  at  a  simple 
turn  of  the  switch  a  clean,  powerful,  flameless  heat — all  of 
which  can  be  utilized  without  smoke,  soot  or  danger  of  fire, 
explosion  or  asphyxiation.  The  Hughes  No.  5  table  stove — 
manufactured  by  the  Hughes  Electric  Heating  Company, 
Chicago,  is  recommended  by  its  portability,  low  operating 
cost,  absolute  cleanliness,  safety  and  high  efficiency.  It  has 
hundreds  of  miscellaneous  uses  in  homes,  restaurants,  hotels, 
cafes,  laboratories,  training  camps,  drug  stores,  buffets,  do- 
mestic science  schools,  dormitories,  light  housekeeping  rooms, 
nurseries,  sick  rooms,  bachelor  quarters,  hospitals,  clubs, 
studios,  summer  homes,  doctors'  and  dentists'  offices,  and  any 
number  of  similar  places  where  cooking  or  heatmg  must  be 
done  in  a  limited'  space.  In  the  home  it  means  electric  cook- 
ing without  the  expensive  installation  cost  of  the  large  range. 
It  is  controlled  by  a  one  heat  switch  convenienllj'  located  for 
use  at  the  table.  Comes  equipped  with  rubber  •  tipped  legs 
and  a  heat  shield  to  protect  the  table. 


Mr.  George  C.  Peters,  Moncton  manager  for  the  New 
P>rttnswick  Telephone  Company,  died  suddenly  on  October  4. 


Handsome  lantern  design  by  Tallman  Brass 
and  Metal  Company. 


Ociulni-  i:.,  I  ill 


Till'.    RI.r'.CTK  l(  A  I,  XI'.WS 


The  Trojan  Washing  Machine 

The  Trojan  washin^f  macliinc  is  manufactured  by  the- 
McDonald  &  Willson  Company,  and  is  illustrated  Iierewilli. 
This  machine  lias  a  powerful  motor  capable  of  operating' 
both  the  cylinder  and  the  wringer  at  the  same  time  without 
fear  -of  overloading.  There  is  also  installed  a  new  and  pat- 
ented mechanism  by  which  the  cylinder  reverses  at  every 
revolution,  thus  greatly  increasing  the  agitation  of  the  water 
which  washes  the  clothes  more  quickly.  A  little  booklet 
that  is  now  being  distributed  by  the  company  publishes  some 
comparative  figures  which  show,  by  economies  that  may  be 
eflfected  over  the  old  way  of  washing,  that  the  "Trojan"  will 
pay  for  itself  in  less  than  two  years. 

In  these  days  of  labor  shortage  and  high  wages,  any- 
thing which  will  make  life  easier  and  happier  for  the  house- 
wife is  eagerly  sought.  Of  the  various  work  in  a  home,  there 
is  probably  nothing  the.  average  woman  dreads  so  much  as 
washing,  and  for  this  reason  the  electric  washer  appears  to 
fill  a  need  in  the  home  almost  more  than  any  other  single 
piece  of  electrical  apparatus.    It  ma.v  be  justly  argued  that 


it  pays  for  itself  if  it  saves  time,  lightens  the  labor,  makes 
it  possible  to  do  with  less  help  or  makes  it  easier  to  keep 
the  help  you  have — and  all  these  things  may  surely  be  claimed 
for  the  electric  washer  in  its  present  state  of  efficiency. 


Headlight  Reflectors 

One  of  the  most  troublesome  problems  of  motoring  to- 
day is  the  securing  of  a  headlight  which  will  provide  ample 
light  to  illuminate  the  roadway  for  a  considerable  distance 
in  front  of  the  car  without  at  the  same  time  causing  such  a 
glare  as  will  dazzle  the  eyes  of  a  driver  coming  in  the  oppo- 
site direction  and  make  it  impossible  for  him  to  steer  a  care- 
ful course.  Almost  innumerable  devices  have  been  placed 
on  the  market,  including  dimmers,  diffusers,  hoods,  etc.,  but 
one  of  the  most  satisfactory,  and  which  appears  also  to  con- 
form with  the  legal  requirements  of  this  country,  is  the  tilt- 
ing lens  manufactured  by  the  Benjamin  Electric  Mfg.  Co.,  of 
Canada.  This  headlight  is  illustrated  in  Figs.  1  and  2,  Fig. 
1  showing  a  vertical  section  view  and  Fig.  3  the  efifect  of  a 
tilted  headlight  on  a  dark  night.  In  Fig.  3  the  car  in  the 
foreground  on  the  right-hand  side  of  the  picture  is  the  one 
on  which  the  tilting  reflectors  are  being  used,  and  these  are 
at  full  angle  tilt.  The  two  cars  seen  dimly  in  the  background 
at  the  left  of  the  picture  are  about  75  feet  distant.  There  is 
practically  no  light  distributed  above  the  fender  of  the  car 
and  consequently  no  glare  above  the  line.  The  full  intensity 
of  the  light,  however,  is  concentrated  upon  the  roadwa3\ 
where  it  is  most  needed. 

This  type  of  headlight  appears  to  offev  more  advantages 


lhaii  otlu'i-  types  and  to  be  open  If)  fewer  objections.  Willi 
either  the  dimmer  or  the  diffusing  lens  the  difficulty  it  thai 
(he  amount  of  light  directly  in  front  of  the  car  is  reduced. 
With  the  dimmer  this  means  very  inefficient  lighting,  and 
with  the  diffusing  lens  it  means  that  both  sides  of  the  road- 
way are  receiving  the  light  which  should  be  concentrated  on 
the  road.  The  big  advantage  in  the  tilting  reflector,  there- 
fore, seems  to  be  that  the  full  intensity  of  the  light  is  con- 
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Fig.  1— Vertical  section  view  of  headliglit. 

centrated  on  the  space  lietween  the  advancing  and  the  ap- 
proaching cars — the  very  point  where  it  is  most  needed  to 
avoid  collision. 

Such  a  type  of  headlight  will  also  prove  of  special  value 
in  rough  roads.  The  motorist  who  finds  himself  in  difficulty 
needs  a  light  immediately  in  front  of  him,  the  very  thing 
the  fixed  headlight  will  not  give. 

Another  disadvantage  with  the  fixed  reflector  is  that  on 
reaching  the  crest  of  a  hill,  either  ascending  or  descending. 


Fig.  2— Effect  of  tilted  headlight  on  a  dark  night. 

if  the  dip  is  at  all  sharp,  the  light  is  shot  up  and  aw-ay  from 
the  road  immediately  in  front  of  the  car.  This  makes  it 
necessary  for  the  motorist  to  feel  his  way  until  his  car  is 
brought  into  alignment  with  the  roadway  in  front  of  him. 
This  would  be  entirely  done  away  with  using  the  tilting  re- 
flector, which  could  be  brought  down  to  such  an  angle  as 
to  illuminate  the  roadv\'ay.  however  sharp  the  dip  may  be. 
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A  Real  "Safety- First"  Switch 

111  steel  mills,  factories,  mines,  and  similar  places,  em- 
ploying- men  with  practically  no  kiuiwlcd.i^e  of  electricity  and 
its  attendant  risks,  the  need  for  an  alisoliitely  safe  switch 
has  hccomi;  a  necessity'.  The  real  safe  switch  is  one  so  c(in- 
structed  that  all  live  parts  are  totally  enclosed  and  inacces- 
sible. Means  should  also  be  provided  for  preventing  opera- 
tion by  unauthorized  persons.  The  switch  shown,  which 
has  been  brought  out  by  the  Westinghouse  company,  is 
typical  of  the  real  sa'fety  Switch.  Its  use  assures  the  maxi- 
mum protection  implied  in  the  word  ''safctj'."  The  comi)lete 
device  consists  of  an  ordinary  single-throw  knife  switch 
and  enclosed  fuse  holders  mounted  in  an  exceptionally  strong 
cast  iron  box,  with  :in  operating  handle  outside  the  housing. 
The  box  is  designed  for  conduit  connection  and  lia.s  a  par- 
tition sejjarating  the  switch  blades  from  the  fuse  holders. 
The  upper  or  switch  compartment  can  lie  opened  only  by  re- 
moving two  machine  screws.  This  compartmenl  should 
never  be  opened  except  v/heii  making  coniuctioiis,  or  in  case 
of  inspection  or  ie])airs,  as  tlic  switch  is  opened  and  closed 
l)y  the  operating  handle,  from  the  outside,  tlirough  a  sh.aft 
and  lever  inside  the  box.    The  lower  or  fuse  compartment. 


containing  the  fuses  and  fuse  holders,  is  the  only  part  of  the 
switch  that  need  be  opened,  and  then  only  to  replace  blown 
fuses.  The  door  of  this  compartment  is  so  interlocked  with 
the  switch  by  a  vertically  acting  push  rod  which  engaged 
a  boss  on  the  fuse-coinpartment  door,  that  it  can  be  opened 
only  when  the  operating  handle  is  in  the  off  position  and  the 
circuit  1)roken.  Furthermore,  with  the  door  of  this  com- 
partment open  it  is  impossible  to  close  the  switch.  Thus,  the 
danger  of  a  live  line  is  eliminated.  The  operating  handle 
can  also  be  locked  with  the  switch  in  the  open  position, 
preventing  tampering  by  unauthorized  persons. 


I  race  of  footl  particles,  grease  and  accumulations  of  any  kind 
removed.  Breakage  is  practically  impossible  for  the  reason 
that  the  hot  water  comes  in  ccnitacl  with  ;ill  surfaces,  inside 
and  outside,  at  the  same  time,  and  the  exiiaiision  is  fairly 
ec|ualized.  The  machine  is  of  decidedly  rigid  construction. 
The  body  is  34  gauge  steel — all  joints  and  corners  are.  welded 


— the  le,gs  are  standard  1-inch  wrought  iron  pipe,  securely 
welded  to  the  angle  iron  frame  work — the  propellers  are 
riveted  to  the  shaft  and  all  parts  are  rust-proofed.  The 
electric  motor  is  enclosed  with  the  housing  which  the  picture 
shows,  protecting  it  from  splashing,  and  also  safeguarding 
the  children.  The  finish  of  the  machine  is  baked-on  white 
enamel,  which  with  the  nickel  trimming  results  in  a  handsome 
machine  in  keeping  with  the  finest  kitchen  equipment. 


An  Interesting  Comstock  Booklet 

The  ■  Canadian  Comstock  Company,  Ltd.,  Montreal  and 
Toronto,  electrical  contractors,  have  issued  an  illustrated 
booklet  and  a  bulletin  describing  briefly  work  recently  car- 
ried out.  The  contracts  include  many  large  industrial  and 
power  plants,  commercial  and  public  buildings.  The  booklet 
gives  illustrations  of  the  installation  of  various  equipment, 
with  short  explanations.  In  an  introduction  the  importance 
of  the  building  owner  selecting  competent  engineers  and  con- 
tractors is  emphasized.  "The  owner  must  not  overlook  the 
fact  that  contracting  service  is  not  a  commodity  which  can  be 
examined  and  tested  before  it  is  paid  for;  he  will  not  be  able 
to  tell  whether  he  has  received  full  value  for  his  money  untifl 
the  work  is  completed.  He  must  safeguard  his  interests  by 
employing  a  contractor  who  has  not  only  the  qualifications 
for  successful  work,  Init  who  has  a  record  for  doing  that  work 
right. 


The  "Minit"  Dishwasher 

An  electric  dishwasher  of  practical  and  sturdy  construc- 
tion is  announced  by  Kitchen  Service  Company.  Under  the 
basket  containing  the  dislies,  as  shown  in  the  picture,  is  a 
square  shaft  to  wliich  are  attached  propellers  or  scoops.  This 
shaft  is  connected  directly  to  the  motor  by  means  of  a  spur 
gear,  which  means  highest  conservation  of  power.  .\s  the 
shaft  is  revolved  at  approximately  600  revolutions  per  minute, 
the  water  is  thrown  with  great  force  upward  and  around  the 
dishes  in  tlie  basket.    Every  surface  is  cleansed  and  every 


Illumination  Data 

The  George  Cutter  Company  are  distributing  two  inter- 
esting booklets.  One  of  these  is  descriptive  of  Cutter's  Ar- 
cadian and  Suburban  ornamental  posts  and  also  contains  con- 
siderable engineering  data  in  connection  with  the  installation 
of  street  lighting  equipment.  The  second  booklet  is  called  the 
"Cutter  Handy  Wiring  Table  and  Illumination  Data,"  and 
has  been  prepared  for  the  purpose  of  giving  useful  informa- 
tion to  electrical  contractors,  shop  electricians,  wiremen,  etc. 
These  booklets  should  be  specially  valuable  to  those  planning, 
new  lighting  systems  or  the  modernizing  of  old  ones. 
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Oil  Fuse  Cut-Outs 

The  D.  &  W.  Fuse  Company,  of  Providence,  R.I.,  have 
just  published  an  interesting  catalogue  describing  their  dif- 
ferent types  of  oil  fuse  cut-outs.  The  catalogue  notes  the 
well-known  weakness  of  high  tension  enclosed  fuses  and 
describes  wherein  this  new  equipment  removes  the  uncer- 
tainty of  operation  which  has  caused  so  mucli  trouble  in  the 
past.  The  principles  of  operation  are  the  same  in  all  sizes 
manufactured  by  this  company,  but  in  tlie  2.)  amp.  cut-out 
some  slight  modifications  of  a  structural  nature  are  made. 
By  these  changes  a  reduction  in  size  and  weight  is  obtained 
without  sacrificing  general  efticiency  or  safety.  The  con- 
struction of  the  oil  tank,  the  shape  of  the  carrier  and  feeder 
oil  connections  are  modified  somewhat  in  the  small  ,cut-out 
and  a  .  threaded  in,  pressed-steel  oil  tank  is  substituted  for 
a  cast  iron  one. 


New  York  Jcvians  Plan  for  Entertainment  of  National 
Convention 

Arrangements,  are  .going  forward  for  an  unusual  and  in- 
teresting national  convention  of  the  Jovian  Order  to  1)e  hehl 
at  the  McAlpin  Hotel,  New  York,  Oct.  22-2?,.  On  Monday 
noon,  Oct.  22,  the  local  Jovian  League  will  entertain  all  visit- 
ing Jovians  at  luncheon.  The  orator  of  the  clay  will  h■^  Dr. 
Carl  Wallis  Petty  who  will  doH\er  a  patriotic  address.  Spe- 
cial entertainment  features  are  being  arranged  for  this  local 
luncheon,  under  the  leadership  of  George  Williams.  Monday 
afternoon  the  1)usiness  sessions  of  the  con\'ention  will  I)0 
open,ed  b)'  H.  L.  Doherty,  Jupiter  of  the  Order.  On  Tuesday 
morning  the  business  sessions  will  l)e  opened  by  an  address 
by  John  W.  Lieb,  president  of  the  National  Electric  Light 
Association,  who  will  speak  on  the  general  conditions  in  the 
electrical  industry  at  this  time.  Of  the  thirteen  constitutional 
amendments  to  l^e  presented  at  the  convention  several  em- 
body vital  changes  in  the  existing  method  of  operation  of  the 
Jovian  Order.  For  this  reason  more  than  usual  im]Jortance 
is  attached  to  the  annual  gathering. 

Disposal  ot  B.  C.  Water  Powers 

Representatives  of  local  water  power  coiupanies  in  pos- 
session of  undeveloped  properties  recently  interviewed  Hon. 
T.  D.  Pattullo,  Provincial  Minister  of  Lands,  to  urge  that 
the  companies  be  protected  in  their  investments  although 
they  were  in  arrears  with  their  roj-alties  or  some  other  con- 
ditions of  their  lease.  They  expressed  the  belief  that  British 
Columl)ia  was  on  the  eve  of  a  great  industrial  development 
through  the  demand  for  products  secured  by  the  electrolytic 
process  and  that  there  were  others  in  the  Field  ready  to  seize 
water  powers  that  might  be  in  default.  They  said  they  only 
wished  to  secure  a  reasonable  return  on  their  foresi.ght  and 
years  of  waiting  and  that  it  had  cost  considerable  money  to 
hold  the  leases  and  conform  with  the  conditions  imposed. 
The  Minister  replied  tliat  the  government  had  no  intention 
of  being  unfair  to  individuals  but  the  water  powers  must 
he  administered  for  the  general  public  good-  Companies 
investing  in  water  rights  to  hold  for  future  profit  must  stand 
(in  their  own  feet  and  pocket  losses,  and  he  could  not  promise 
any  reduction  in  fees  or  royalties  or  give  any  blanket  assur- 
ance to  protect  the  holders.  He  thought  it  was  clear  that 
when  some  of  the  companies  oljtained  their  water  rights  the 
development  period  had  not  arrived  and  he  doubted  if  de- 
velopment was  in  sight  for  all  the  water  powers  taken  up 
in  the  province.  Mr.  Pattullo  said,  however,  that  companies 
which  could  show  bona  fide  expenditure  with  value  for  llu- 
nioney  which  had  been  i")ut  in  should  be  shown  lenienc_\'  liy 
llie  .^iivcmnu'nl.  The  gi  i\Trnnu  nl  would  iinl  \iv  parly  In 
askiii.g  (h\ch  i]ini  en  I  companies  In  pay  mure  lor  walei'  powiM> 
lhan  coidd  be  shown  to  exist  in  actual  \'aliu'  and  le.gitinialc 
expenditure  by  tile  present  liolders  of  tlie  rights.    The  dci)U- 


tation  comprised  Messrs.  Adolphus  Williams  and  W.  K.  Bon- 
nycastle.  Bridge  River  Power  Co.;  C.  Gardner  Johnson,  H.  K. 
Dutcher,  A.  Bethune  and  J.  Lane,  B.  C-  Power  &  Electric  Co., 
Cheakamus;  W.  H.  Leckie  and  Dr.  L.  N.  MacKechnie,  Camp- 
bell River  Power  Co.  Some  of  the  members  of  the  deputa- 
tion also  represented  the  Ritchie  Agnew  Power  interests  at 
Stamp  Falls  and  Indian  River  power  interests. 


Trade  Publications 

Enclosed  Switches — Folder  by  the  Detroit  Fuse  &  Mfg- 
Company,  describing  their  "square  D"  steel  enclosed  switches.  . 
The  switch  mechanism  is  operated  by  a  handle  outside  the 
box  and  a  safety  lock-off  prevents  the  switch  being  closed 
while  repairs  are  being  made  to  the  equipment  it  controls. 

Electric  Ware — Electric  heating  and  cooking  appliances, 
such  as  flat-irons,  toaster  stoves,  percolators,  milk  warmers, 
radiators,  immersion  heaters,  and  solder  pots  are  described 
in  Catalogue  8-C  just  issued  by  the  Westinghouse  Electric  & 
Mfg.  Company,  of  East  Pittsburgh,  Pa.  The  "Sew-Motor" 
for  sewing  machines  is  also  described. 

Moonstone — Catalogue  No.  4,  issued  by  the  Jefferson 
Glass  Company,  Toronto,  illustrating  and  describing  heavy 
pressed  Moonstone  illuminatin.g  glassware,  also  blown 
Grecian  lanterns  and  Canteloupe  Ijalls.  The  company  is  also 
issuing  Catalogue  No.  5,  sliowing  other  forms  of  l:)lown 
Moonstone  ware.  This  compan)-  has  recently  opened  a  fine 
show  room  at  1G4  Bay  Street,  Toronto. 


Burke.  Horwood  &  White,  Architects. 

New  waielioy.'ie  being  erected  for  the  Canadian  General  Electric  Co. 
at  214-21G  King  Street  West,  Toronto. 


38 


THE    ELECTRICAL  NEWS 


October  15,  191? 


Current  News  and  Notes 


Brandon,  Man. 

The  sale  has  been  completed  of  the  properties  of  the 
Brandon  Electric  Light  Company  and  the  Brandon  Gas  and 
Power  Company  to  the  Canada  Gas  and  Electric  Corporation. 
G.  "A.  Paterson,  who  for  the  last  twenty-five  years  has  been 
managing  director  of  the  Brandon  Electric  Light  Company, 
has  been  appointed  general  manager  of  the  new  corporation's 
proipei^ties  iri  Brandon. 
Calder,  Alta. 

Electric  light  and  telephone  services  are  being  extended 
to  the  district  of  Calder,  Alta..  in  accordance  with  the  agree- 
ment made  when  they  amalgamated  with  the  city  of  Edmon- 
ton.   Abovit  one  hnudred  connections  will  be  made. 
Calgary,  Alta. 

By  a  substantial  majority  the  ratepayers  of  Calgary,  Alta., 
recently  passed  the  majority  report  of  the  "one-man  car" 
committee.  "Safety  cars"  will  now  be  a  permanent  feature  of 
the  Calgary  Municipal  Railway. 

Edmonton,  Alta. 

The  Edmonton  Alilling  Company  are  installing  a  75  h.p. 
motor,  and  will  change  from  steam  drive  to  municipal  electric 
service.  An  additional  motor  will  probably  be  installed  at  a 
later  date. 

Electric  drive  having  .proved  satisfactory  in  the  sash  and 
door  factory  of  W.  H.  Clark  &  Co.,  Ltd.,  Edmonton,  Alta.; 
they  have  recently  added  a  30  h.p.  motor  for  a  fan,  this  being 
their  last  steam-driven  equipment. 

The  Canadian  Northern  Railway  have  under  considera- 
tion an  additional  100  kv.  a  motor  for  their  roundhouse  and 
shops  at  Edmonton. 

Having  reached  ten  thousand  kw.  h.  per  month  power 
consumption,  the  Grand  Trunk  Pacific  Railway  shops  now 
secure  a  rate  reduction  under  their  agreement  with  the  Ed- 
monton Electric  Light  and  Power  Department. 

A  large  apartment  block — the  Leamington,  Edmonton, 
Alta. — on  which  construction  has  been  stopped  for  about  two 
years,  is  now  being  comipleted.  Each  suite  is  wired  for  an 
eleqtric  range. 

Fort  William,  Ont. 

By  a  vote  of  548  to  82  the  ratepayers  of  Fort  William  re- 
cently ratified  a  by-law  to  enter  into  an  agreement  with  the 
Hydro-Electric  Power  Commission  of  Ontario. 
Hamilton,  Ont. 

City  Electrician  V.  K.  Stalford,  of  Hamilton,  Ont.,  reports 
that  they  have  been  quite  busy  recently  inspecting  wiring  in- 
stallations for  electric  ranges  which  are  replacing  natural  ga.s, 
London,  Ont. 

.\  net  surplus  for  the  first  nine  months  of  the  year  ot 
about  $10,000  is  shown  in  a  statement  of  the  electrical  depart- 
ment of  London,  Ont.  The  manager,  Mr.  E.  V.  Buchanan, 
stated  that  from  the  figures,  which  he  regarded  as  very  con- 
servati\-e,  tlie  net  surplus  for  the  year  will  be  about  $:!0,00(;. 
.All  interest  charges,  sinking  fund,  and  depreciation  have  been 
taken  care  of.  The  gross  surplus  to  date  is  .$45,000,  in  spite- 
of  the  15  per  cent,  reduction  made  in  the  commercial  and 
power  rates  early  in  the  year. 
Louth  Township,  Ont. 

A  canvass  lias  Ihtu  made  in  the  district  between  .St. 
CaUiarines,  Vineland.  and  Jordan,  and  it  is  expected  that  sulli- 
cicnt  contracts  will  be  secured  to  warrant  the  construction  ol 
a  line  to  serve  this  district  with  Hydro  ))(jwer.« 


Moose  Jaw,  Sask. 

The  City  Council  of  Moose  Jaw,  Sask.,  have  under  con- 
sideration a  change-over  to  one-man  cars  in  order  to  relieve 
the  shortage  of  labor  situation  and,  at  the  same  time,  lessen 
operating  expenses. 

Niagara  Falls,  Ont. 

The  Hydro-Electric  Power  Commission  of  Ontario  has 
denied  the  city  of  Niagara  Falls,  Ont.,  permission  to  build  a 
submerged  dam  in  the  upper  Niagara  River  for  the  purpose  of 
supplementing  the  city's  water  supply.  It  was  pointed  out 
that  every  gallon  of  water  was  urgently  needed  for  power 
puri)oses,  but  later  on,  when  the  Chippewa  development  wa^s 
completed,  arrangements  would  be  made  to  supply  Niagara 
Falls  with  a  sufficient  amount  of  water.  In  the  meantime  the 
city  will  be  allowed  to  supplement  its  supply  from  the  On- 
tario Pow.er  Company's  conduit. 
Cmemee,  Ont. 

A  distributing  system  for  the  tow.n  of  Omemee  is  being 
erected,  and  the  work  will  be  completed  in  a  short  time. 
Power  will  be  served  the  village  by  the  Hydro-Electric  Power 
Commission  of  Ontario  through  a  44,000-volt  outdoor  sub- 
station. 
Perth,  Ont. 

The  Hydro  by-law  and  a  by-law  to  purchase  the  local 
eljsctric  power  company  was  carried  in  Perth,  Ont.,  by  a  large 
majority. 
Peterboro,  Ont. 

It  is  proposed  by  the  Utilities  Commission  of  Peterboro, 
Ont.,  to  remove  all  arc  lights  from  the  city's  streets  and  sub- 
stitute more  modern  lighting  units. 

Port  Colborne,  Ont. 

The  municipalities  of  Port  Colborne  and  Humberstone, 
Ont.,  are  considering  the  question  of  signing  a  contract  with 
the  Hydro-Electric  Power  Commission  of  Ontario.  These 
municipalities  are  at  present  being  served  by  the  Ontario 
Power  Company,  which  owns  and  operates  the  distribution 
systems  in  both  places. 
Sarnia,  Ont. 

The  City  Council  of  Sarnia,  Ont.,  have  .passed  a  by-law 
authorizing  a  temporary  loan  of  $35,000  to  the  local  Hydro- 
electric commission. 
Saskatoon,  Sask. 

The  city  of  Saskatoon  will  request  the  Saskatchewan. 
Government  to  amend  the  present  legislation  governing  thel^ 
operation  of  street  railways  so  that  the  city  may,  if  it  is  so  ■ 
desired,  operate  some,  if  not  all,  of  its  street  cars  on  the  one- 
man  system. 

Toronto,  Ont. 

Mayor  Church,  of  Toronto,  as  head  of  the  Ontario  Muni- 
cipal Electric  .Association,  has  wired  Premier  Borden  and  the 
Minister  of  l\ailways  and  Canals  protesting  a.gainst  the  grantr 
ing  of  application  for  a  dam  on  the  St.  Lawrence  River  a.%. 
Cornwall.    The  Mayor  pointed  out  that  most  of  the  watef^ 
available  for  power  purposes  was  on  the  Canadian  side  of  tii^'.', 
ri\-er.    This  waterway,  he  said,  should  be  reserved  for  tllB 
towns  and  cities  of  Eastern  Ontario,  and  not  gi\'cn  to  a  pri- 
vate corporation. 

Curtailment  of  street  and  sign  lighting  is  being  consid- 
ered !)>•  tin-  1  lydro-Electric  C'ommission  during  certain  hnurs 
in  or<ltT  that  the  necessary  i^ower  ])e  assured  for  tli.^  produc- 
tion of  munitions  and  war  material. 
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PHILLIPS  CABLES 

as  supplied  to  the  Toronto  Hydro  Electric  System 


These  illustrations  show  cross  sections  in  the  original  size  of  cables  recently  supplied  to  the 
T.  H.  E.  System  and  reordered  by  them  for  further  extensions.  The  specifications  are  as  follows. — 
Conductors  composed  of  37  strands  each,  .082  in.  diameter.  Thickness  of  dielectric  on  each  conduc- 
tor, .2-10  in.  Thickness  in  belt,  .210  in.  Thickness  of  lead  sheath,  .160  in.  Overall  diameter,  2.61  in., 
250,000  CM.  Three  Conductor,  Paper  Insulated,  and  plain  Lead  Covered  Cable  for  13,200  volts.  We 
can  supply  you  with  wires  and  cables  of  any  size  for    Power,   Lighting,  Telephone,  Telegraph,  etc. 

Write  us  for  detailed  information. 

NOTE. — Specification  of  cable  in  left-hand  cut:  3/0  B.  and  S. 
Three  conductor.  Each  conductor  19  strands,  each  .094  in.  diam. 
Thickness  of  dielectric  on  each  conductor,  .21  in.  Thickness  of  dielec- 
tric on  belt,  .21  in.  Thickness  of  lead  sheath,  .15  in.  Overall  diameter, 
2.60. 

Specification  of  cable  in  right-hand  cut:  As  stated  in  copy. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 


Branches :  Toronto 


Winnipeg 


Regina 


Calgary 


Vancouver 
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Small  Transforners 
For  Sale 


One  dozen  000  watt,  CO  cycle,  Canadian  Gen- 
eral Electric,  pole  type  transformers,  complete 
with  hangers  and  new  ciitouts  and  oil  Guaranteed 
to  be  O.K.    .$18.(10  each. 

Stormont  Electric  Light  &  Power  Co.,  Ltd., 
2().2(l  Cornwall,  Out. 


FOR  SALE 


1  WESTINGHOUSE  ROTATING  STANDARD 
WATTMETER 

for  GO  cycles. 
Voltages  110  and  220. 
.\mperes  5,   10,  20,  40. 
This  instrument  is  as  good  as  new.  $80.00. 

Ferranti  Electrical  (?&.  of  Canada,  Limited, 
10-20  00  Sherbourne  St.,  Toronto. 


FOR  SALE 
Hydraulic  and  Electric 
Machinery 


One  S.  Morgan  Smith  water  turbine  unit  (1913)- 
twin  wheels  built  for  55-60  ft.  head,  rating  1,400 
h.p.,  governor  attached;  also  about  120  ft.  steel 
penstock,  8  ft.  diam.  5/10  plate. 

One  Can.  Gen.  Elec.  A.  C.  generator  (dynamo), 
750  k.v.a.  (1913),  single  phase;  can  be  easily 
changed  to  2  pliase  or  3  phase. 

One  A.  C.  stationary  transformer,"  50  k.v.a.; 
primary  voltage,  1,040/2,040 ;  secondary,  2  taps,  50 
V.  and  100  v. 

One  llciltzer-Cabot  D.C.  generator,  0  volts,  250 
amp.,  complete  with  field  rheostat. 

One  Railroad  Engineer's  transit,  tripod  and  rod, 
Makers,  Kuefiel  &  Esser,  costing  $225. 

in  the  best  condition.  Quotations  made 
to  reliable,  bona  fide  enquiries.  Delivery  can 
be  made  in  three  weeks.  l!ox  55C,  Electrical 
News,  Toronto,  Ont.  IS-t.f. 


POSITIONS  WANTED 


ELECTRICAL  SUPERINTENDENT  open  for 
engagement  iN'ovcnilu  r  1 ;  1!)  years'  experience  on 
maintenance,  inj-lalhilion  and  repairs,  1).  C.  and 
.\.  ('.,  steam  and  nmidr  generators,  cranes,  man- 
netic  controls,  special  apparatus.  Present  position 
K!  years  in  charge  of  (l,l)(HI  h.p.  indtistrial  cquip- 
meiU.     Age  l!o\   (;:!4.    l-'.loct  rical    News.  To- 

ruritd.  Ont.  2()  !l 


The  Electric,  Ideal  for  Central  Station 
•  Repair  Work 

"The  twin  ideals  of  the  central  station 
engineer,"  quoting  from  The  Electric 
\'ehicle,  "are  efficiency  in  production  and 
reliability  in  supply.  Both  are  'com- 
manded to  a  large  extent  hy  the  careful 
choice  of  plant,  but  in  order  to  guarantee 
the  constant  supply  of  current  it  is 
necessary  to  make  arrangements  for 
dealing  with  breakdowns  or  other  emer- 
gencies. Every  second  lost  in  gettingi 
to  work  upon  a  fault  in  the  mains,  or 
any  troul)le  on  a  consumer's  premises 
means  a  sacrifice  of  revenue,  of  reputa- 
tion and  of  imblic  goodwill. 

"For  urgent  repair  work  an  electric 
vehicle  is  a  positive  boon  to  an  electric 
supply  undertaking.  It  'gets  away'  in 
less  time  than  any  other  type  of  ve- 
hicle. Current  from  the  Ijattery  can  Ije 
used  for  cable  testing  and  also  for  su))- 
plying  portable  lamps,  so  that  repair 
work  may  be  carried  on  at  night. 

"Another  type  of  service  in  which  the 
electric  vehicle  shows  up  to  great  ad- 
vantage is  that  of  drawing  cables  in  and 
out  of  ducts.  The  accurate  and  sensitive 
control  which  the  driver  has  over  the 
vehicle  enables  this  operation  to  be  done 
without  the  risk  of  injury  to  even  the 
smallest  cables." 


PETRIE'S  LIST 

of  New  and  Used 

MOTORS 

for    Immediate  Delivery 


No. 

If. P.  Phase 

Cycle 

Volts 

Spend 

^Takrl■ 

1 

.50 

25 

550 

72t) 

Wcstg. 

1 

40 

3 

25 

550 

710 

Westg. 

1 

30 

3 

25 

550 

710 

Westg. 

2 

TA 

3 

25 

550 

720 

Westg. 

1 

TA 

3 

25 

550 

750 

Packard 

5 

25 

550 

750 

C.  G.  E. 

1 

5 

3 

60 

20O 

8,50 

Westg. 

:! 

:! 

3 

25 

550 

1440 

E,\celsior 

1 

:! 

3 

25 

550 

750 

C.  G.  «. 

1 

2 

3 

25 

550 

750 

C.  G.  E. 

1 

■jr, 

145tl 

Excelsior- 

1 

1 

1 

25 

220 

1450 

Excelsior 

1 

1 

(50 

no 

3400 

JlichI 

Write   Us  for 

Prices 

FOR  SALE 


Immediate  Delivery 


MOTORS 


No. 

H.P. 

Phase 

Cycle 

Volt 

R.P.M 

Make 

3 

10 

3 

60 

550 

900 

C.  G.  E. 

2 

20 

3 

60 

550 

900 

Westg 

2 

25 

3 

60 

550 

1200 

C.  G.  E. 

1 

30 

3 

60 

550 

1200 

Westg. 

2 

35 

3 

60 

550 

900 

C.  G.  E. 

1 

45 

3 

60 

550 

1200 

C.  G.  E. 

50 

3 

60 

550 

900 

Westg. 

1 

60 

3 

60 

550 

900 

C.  G.  E. 

1 

75 

3 

•60 

550 

900 

C.  G.  E. 

1 

200 

3 

60 

2200 

514 

C.  G.  E. 

.GENERATOR 

No.  K.V.A.  Phase  Cycle  Volt  R.P.M.  Make 
1       100        3        60     550     900    C.  G.  E. 


TRANSFORMERS 


No. 

K.V.A. 

Cycle  Phase  Voltage 

Make 

3 

35 

25 

1 

2200/1100-550 

0.-Whlr. 

2 

30 

25 

1 

2200-110/220 

Westg. 

10 

60 

1 

2200-110/220 

C.G.E. 

2 

15 

00 

1 

2200-110/220 

Westg. 

75 

60 

1 

11000-2200 

Moloney 

3 

20(» 

60 

1 

11000-2200 

Moloney 

If  you  are  in  the  market  to  BUY  or  SELL  Elec- 
trical Equipment  Send  Particulars  to 

E.  A.  LOWRY  , 
220  King.  St.  -  GUELPH,  ONT|1 


LAMPS  I 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrights  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 
STAR  BLDG.,  ISKing  St.  W.,  TORONTO 


■■1^    PROCURED  IN  ALL 
■      ^  COUNTRIES 
^^^^   LONG  EXPERIENCE 

IN  PATENI  LITIGATION 

I    SEND  FOR  HAND  BOOK 

lATE 


ATE NTS 


PHONI  ; 
MAIN  4 
2582  II 

RIDOUT  &  MAYBEE  • 


H.  W.  PETRIE,  Limited 

Front  St.  We»t  -  Toronto,  Out 


59  Yonge  Street 
TORONTO  -       .  CANAI>A;{| 


(i(i(.|i<i  ir.,  191'; 


T  I  f  I f L  F.  C  T  R  1  ( •  A  L    NK  W  S 


REFLEX 

Spark  Plugs 

The  REFLEX  Line  of 
Spark  Plugs  is  a  trade 
winner.  They  are 
made  right — stay  clean 
and  keep  the  car  on 
the  go.  A  Gold  Bond 
guarantee  against  de- 
fective material  and 
workmanship  is  given 
with  each  plug. 

customer  satisfied  —  profits 
a  good  line  to  handle  for  win- 
ning the  good-will  of  motorists  and 
users  of  engines. 

Get  the  "Reflex"  Agency. 

AVrite  for  full  particulars. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


I'.verv 
sure— 


-IS)-  Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
T'.ie  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^t.  Pittsburgh,  Pa. 


Lamp  H  Guards 


Protect  }(iur  electric  lamjjs 
from  tlieft  and  from  breakas^e' 
at  one  and  the  same  time.  Our 
"Loxon"  (lu.ards  g'ive  _\'ou  this 
(louhle  protection  at  a  single 
I)rice.  The}-  are  ])opular  cx'ery- 
\\'here.  If  you  are  handling' 
electrical  specialties,  write  for 
descri])ti()n  and  prices  of  the 
"Lo.\on"  Lamp  duard  and  of 
our  many  profitable  specialties. 


McGfll  Mfg.  Co. 

Valparaiso       -  Indiana 


Electric 
Heaters 

All  sizes  carried 
in  stock 


TRANSFORMERS 
METERS 


Panel  Boards, 

Safety  Service 
Boxes, 

Motor  Starters,  Pole  Line  Material,  Klein 
Tools,  Wires  and  Cables,  Enclosed 
and  Plug  Fuses. 

EVERYTHING  ELECTRICAL. 
Let  us  quote  you.    Our  Service  is  Prompt. 

ROSE  &  O'HEARN 

220  King  St.  W.  TORONTO 
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IT  is  time  to  pre- 
pare for  the  Fall 
rush  of  business. 

A  showroom  well 
stocked  with  hand- 
some fixtures  will 
be  a  big  advantage. 

We  can  not  only 
furnish  you  with 
these  but  can  ship 
them 

NOW. 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 

Toronto — J.  H.  McKay,  25  McMaster  Street. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building 


Fixture  CHAIN 


McKinnon  Electric  Fixture  Chain  is  manu- 
factured from  smooth  drawn  wire  which 
allows  the  very  finest  surface  finish.  We 
make  many  varieties  to  suit  the  newer  styles 
of  fixtures. 

Write  us  for  details  and  prices. 


McKinnon  Chain  Co, 

St.  Catharines,  Ont. 


Agents — Duggan  &  Levy  • 

166  King  Street  W.  ■  Toronto 


Light  Diffusion  that  Benefits  the  Eye 
Without  Robbing  the  Light 
of  its  Power 


Gives  gTeate.st  eye  comfort. 
Make  this  unit  the  basis  for 
3  0ur  stock  of  the  Best  Sell- 
ing, Most  Satisfactory  Light- 
ing Units  in  the  market  to- 
day. With  it  you  can  build  to 
suit  yourcustomer — units  of 
greatest  radius  ilhimination, 
in  plain  or  decorative  design, 


for  exterior,  interior  domes- 
tic or  commercial  use. 

The  interchangeability  and 
adaptability  of  these  units  al- 
lows you  to  have  in  stock  a 
complete  range  for  ever}- 
need,  without  a  large  invest- 
ment. 


Send  for  new  catalog.  Liberal  discounts  to  Jobbers,  Dealers, 
Central  Stations  and  Consumers. 

LUMINOUS  SPECIALTY  CO. 

INDIANAPOLIS,  IND. 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 


Porcelain  Insulators 
Power  Line  and  Railway  Hardware 


LET  US  QUOTE  ON  YOUR  REQUIREMENTS 


''The  National  Authority  on  Wiring  and  Construction" 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  359,400  Sold 


By  H.  C.  Cushing  Jr. 


23rd  Year 


Fellow  American  InstzUtte  0/  Electrical  Engineers;  formerly 
Electrical  Inspector Jor  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff"  Association  oj  New  York, 


23rd  Edition 


1917  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Acsociation. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"It  settles  dispute*  and,  if  referred  to  before  wiring,  prevents  disputes." 

Sent  to  any  address,  fl^  \    tlifl    Leather  Cover 

postpaid,  on  receipt  of    1^/  I  •^r^J    Pocket  Size 

Electrical  News,      347  Adelaide  street  West,       Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  BiBDSAXL,  M.E.,  A.I.E.E, 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments   from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


Redmanol 


'The  material  of  a  thousand  iises ' 


THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric   Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  f(ir  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


DOSSERT  CONNECTORS 

The  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"The  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint ! 

DOSSERT  &  CO., 


242  West  4l8t  St., 
NEW  YORK 


H.  B.  LOGAN,  President 
IRVING  SMITH.  Canadian  Rep..  Unity  BIdg..  MONTREAL 


Puncture  Proof 
Outdoor 
"Unit    Type''  Insulators 
Outdoor  Sub-Stations 
Air    Break  Switches 
Clioke    Coils,  Fuses 
Bus  Bar  Supports 


Unit 


Type 


Latest  Development 

Ask  for  Data 
Prompt  Shipments 

Moloney  Electric  Co. 

Toronto  . 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 


The   Jordan   Commutator  Truing  Device 


Operates  without  removing 
armature.  No  shut  down  of 
motor  or  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  caus- 
ing short  circuits. 

No  portable  slide-rest  with  the 
danger  of  the  tool  digging  into 
the  commutator  and  iiumerou.s 
other  ciiances  of  damage  to  the 
commutator  or  armature  which 
are  all  overcome  with  this  ma- 
chine. 


■nrrt  j  OEvict  ATTACtito  to 

15  HP,  CROCKtR  WHttLtR  MOTOR 
BACK  V1E.W  Of  TRUING  OtVICET- 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

llepresented  by :  Frank  E.  Filer,  Winnipeg,  Can. 
Toronto  Representative: 
Canada  Salei  Company,  165  Church  Street.  Toronto,  Canada 


The  Jordan   Tapon   for    Moulding  Work 

A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work. 

It  is  not  necessary  to  have 
the  ends  of  the  capping 
straight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Jordan  Tapons  may  be  secured  from  your  nearest  Electrical 
Stipply  House. 
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Switches,  Switchboards, 
Panels  and  Steel  Boxes 

MADE'IN-CANADA 


'  "MONTREAL  Q 


Knockouts  are  eas- 
ily removed  —  no 
hammering  the  box 
out  of  shape — and 
painted  wi  th  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing these  boxes 
absolutely  rust 
proof. 

Hundreds  of  Con- 
tractors are  using 
them.  You'll  nev- 
er know^  how  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  specialists  in  this  line  we  are 
able  to  produce  all  kinds  of  switches  at  reasonable 
prices. 


Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  Devoe  Electric 
Switch  Company 

Office  and  Factory: 

414  Notre  Dame  St.  West 
MONTREAL 


ass 


Where  Guesswork 
Has  No  Place 


m 

m 


Every  factor  that  can  bear  upon  their  serviceability 
is  analyzed  and  tabulated  as  a  preliminary  to  the  de- 
velopment of 


Indicating  Instruments 


So  far  has  this  Company 
carried  its  determination  lo 
achieve  theoretical  perfection 
in  its  Instruments,  that  the 
tools  and  the  very  materials 
used,  are  themselves  Weston 
Products. 

Weston  Indicating  Instru- 
ments include  a  great  variety 
of  groups  for  portable  switch- 
board service  in  A.  C.  or  D.C. 
Circuits,  instruments  designed 
expressly  for  testing  and  lab- 
oratory use,  for  motor  car 
md  boat  electrical  systems, 
and  many  others  for  special 
purposes.  Write  for  Bulletins 
or  Catalogs  describing  those 
whicli  interest  you. 

D.C.  Voltmeter 


Weston  Electrical  Instrument  Co.,  23  Weston  Av.,  Newark,  N.J. 
^  Toronto — A.  H.  Winter- Joyner,  Ltd.,  100  Wellington  St.  W. 
Montreal,  Winnipeg,  Vancouver — Northern  Elec.  Co.,  Ltd. 


mm 


Portable  Welder 

The  Portable  Welder  is  a  new  device  for  in- 
stalling the  time  tested 

ERICO  WELDED  BONDS 

It  can  be  easily  lifted  from  the  track  by  two 
men.  There  are  no  rotating  parts  and  no  flame 
or  arc  strikes  bond  or  rail. 

Write  for  particulars 

The  Electric  Railway  Improvement 

Company 

CLEVELAND 
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Pole  Line  Hardware 

Electric  Railway 

Materials 


Our  New  Catalogue  is 
being  distributed. 

Have  you  received  your 
copy  ? 

Acme  Stamping  &  Tool  Works, 

Limited 

Hamilton,  Ontario 

Affiliated  with     HUBBARD  &  CO.     Pittsburg,  Pa. 


Tenders 
Wanted 


should  be  advertised  for  in  the 
"Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

m 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort   from    our   nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 

General  Sales  Office— 72  W.  Adams  St.,  Chicago.  111. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 


and 


Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelpbia,  Pa.,  U.S.A. 
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MICA 


KENT  BROTHERS 

Kingrston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 
Canadian  Amber  Mica. 
Thumb   Trimmed,    Cut   to  Size, 
Splittings,   Discs,  Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


Transformers 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
neers, we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


"C^^Standard 

Underground  Cable  Co. 
of  Canada,  Limited 

Manufacturers  of 

Copper,   Brass,   Bronze  Rods  and  Wires 
Copper  and  Brass  Tubes 
Colonial   Copper  Clad  Steel  Wire 
Weatherproof  and  Magnet  Wire 
Rubber  Insulated  Wire 
Lead   Covered  Cables 
Armored  Cables 
Cable  Accessories 

Samples,  estimates  or  prices  upon 
request  to  our  nearest  office. 

Montreal  Hamilton 

Toronto  Seattle,  Wash.  ^,/f^^0^ 


ROSETTES 


No.  1001  . 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package      -      Quantity  250 

ASK   YOUR   JOBBER,   OR    WRITE  US 

The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  St.     -     MONTREAL,  QUE. 


John  Starr  Son  &  Company,  Limited 

158  Granville  St.  HALIFAX,  N.S. 

LARGEST  WHOLESALE  DEALERS  IN 

Electrical  Supplies 

in  Maritime  Provinces 

LARGE     STOCKS     CARRIED     FOR     PROMPT  SHIPMENTS 


48 


THE    ELECTRICAL  NEWS 


October  15,  1917 


CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers :— Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Corppany 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company 

Ferranti  Electrical  Company  of  Canada 

Hatheway  &  Knott,  Inc. 

Joyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company 

Wagner  Electric  Mfg.   Company  of  Canada 

Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National  Metal  Molding  Company 

AUTO  STARTERS 

Adam.s-Bagnall    Electric  Company 

BATTERIES 

Canadian    General   Electric  Company 
Canadian    Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BLOCKS 
Jordan  Bros,  Inc.  ^ 

BOILERS 

Waterous  Engine  Works  Company 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 

Electric  Railway  Improvement  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Westinghouse  Company 
Chicago   Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T.  ^  ,    „  ' 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

BRACKETS 

Acme  Stamping  &  Tool  Works,  Limited 
Joyner,  Limited,  A.   H.  Winter 
Pringle,  R.  E.  T.,  Ltd. 

BRAKES 

Sundh  Electric  Company 

BUS  BAR  SUPPORTS 

Joyner,  Limited,  A.  H.  Winter 
Moloney  Electric  Company  of  Canada 

BUSHINGS 

Electrical   Fittings  Company 
National   Metal  Molding  Company 
Steel  City  E'ectric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company 
Canada   Wire  &  Cable  Company 
T).   &  W.   Fuse  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard    Underground   Cable   Company   of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 

Northern  Electric  Company 

Standard  Underground   Cable  Company  of  Can- 
ada, Limited. 
Steel  City  Electric  Company 


CARBONS 

Canadian    Westinghouse  Company 

CAR  EQUIPMENT 

Ohio   Brass  Company 

CENTRIFUGAL  PUMPS 

Eoving  Hydraulic   &   Engineering  Company 

CHAIN  (Driving) 

Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker- Wheeler  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Cotnpany  of  Canada 
Northern    Electric  Companny 
Sundh   Electric  Company 

COILS 

Cleveland  Armature  Works 
D.  &  W.  Fuse  Company 

COMPOUNDS 

McLennan  &  Company,  K. 

Redmanol  Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British   Aluminium  Company 
National,  Metal   Molding  Company 
Nortliern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
National   Metal   Molding  Company 
Northern   Electric  Company 

CONDULETS 

Crouse-Hinds    Company   of  Canada 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited 

Ferranti  Electrical  Company  of  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Electric  Fittings  &  Foundry  Company 
Hatheway  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Corripany 

; 

CONTROLLERS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Sundh    Electric  Company 

CONNECTORS 

Dossert  &  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National   Electric  Heating  Company 
Northern  Electric  Company 
.Spielmann   Agencies,  Registered 

CORDS 

Northern  Electric  Company 

PIn'lIips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 

licrlin  Mills  Company 
Northern  Electric  Company 


CRUDE  OIL  ENGINES 

Boving  Hydraulic  &  Engineering  Company 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
U.  &  W.   Fuse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,  Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson   Glass  Company 

ELECTRIC  RANGES 

National    Electric    Heating  Company 
Northern   Electric  Company 
Standard  Electric  Stove  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 
Waterous  Engine  Works  Company 

FANS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Benjamin  Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 

FIXTURE  CHAIN 

McKinnon  Chain  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Regfistered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FUSES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Daum,  A.  F. 

Detroit  Fuse  &  Manufacturing  Company 

D.   &  W.   Fuse  Company 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  it  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

(Continued  on  page  50) 
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THIS  TRADE  MARK 


Water 

Turbines 


Hydraulic 
Governors 


High 

Efficiency 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Vertical 
Turbines 

shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
They  are  among  the  largest 
water  turbines  installed  in 
Canada  and  are  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 

The  services  of  these  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


LOSING  MEN 

It  is  easy  to  lose  track  of  a  man  in  a  plant  of  more  than  two  de- 
partments. Just  when  you  want  him  you  cannot  find  him.  Some- 
times important  matters  are  delayed  while  you  are  looking  for  the 
man  that  knows  the  details. 

FINDING  MEN 

in  a  plant  is  also  easy  after  you  have  installed  a  Presto-Call  System. 
The  Presto-Call  is  a  Signal  Service  that  we  make  in  three  sizes  to 
call  5  men,  lo  men  or  20  men.  It  is  easy  to  operate,  and  moderate 
in  price  ;  works  with  either  vibrating  or  single  stroke  bells,  or 
horns.    The  Presto-Call  pays  for  itself  in  a  few  months. 

Write  for  Booklet, 

Canadian  Independent  Telephone  Company 

263  Adelaide  St.  West       -       -  TORONTO 
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FUSE  BOXES 

D.  &  W.  Fuse  Company 
Northern  Electric  Company 

GENERATORS 

Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Canadian  Vickers,  Limited 
Electrical  Maintenance  &  Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
Lancashire   Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
Thomson   Company,   Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Jefferson  Glass  Company 

GUARDS  (Lamp) 

McGiil  Manuiacturing  Company 

HANGERS 

-  Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEATING  DEVICES 

Canadian  General  Electric  Company 
Canadian  Vickers,  Limited 
Canadian   Westinghouse  Company 
Hatheway  &  Khott,  Inc. 
Majestic   Electric  Company 
National   Electric   Heating  Company 
Northern   Electric  Company 
Spielmann   Agencies,  Registered 

HYDRAULIC  MACHINERY 

Boving  Hydraulic   &  Engineering  Company 

HYDRO  EXTRACTORS 
Jones  &  Glassco 

ILLUMINATING  GLASSWARE 
Jefferson   Glafes  Company 

INSPECTION  El^GINEERS 
Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Chicago  Mica  Company 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
Weston   Electrical   Instrument  Company 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 

Redmanol   Chemical   Products  Company 

INSULATORS 

Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
Illinois    Electric    Porcelain  Company 
Moloney   Electric   Company   of  Canada 
Mica   Company   of  Canada 
Northern  Electric  Company 
Ohio  Brass  Company 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Majestic  Electric  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 

LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 
Electrical   Maintenance   &   Repairs  Company 
High   Efficiency   Lamp  Company 
Lincoln  Electric  Company  of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 


LANTERNS  (Electric) 

Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric   Service   Supplies  Company 
Moloney  Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General    Electric  Company 
Cope,  T.  J. 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 
Sundh   Electric  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS  ■ 

Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 
Rose  &  O'Hearn 

MICA 

Chicago  Mica  Company 
Kent  Bros. 

Mica  Cornpany  of  Canada 

MOTORS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Canadian  Vickers 
Century  Electric  Company 
Electrical  Engineering  Company- 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  ElectriC  Company 
Northern  Electric  Company 
Petrie,   Limited,   H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson   Company,   Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 
Wagner  Electric  Mfg.   Company  of  Canada 

NICKEL 

International   Nickel  Company 

OFFICE  FURNITURE 

Canadian  Ofifice  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Devoe  Electric  Switch  Company 
Northern  Electric  Company 

PAINTS 

Spielmann  Agencies  Regd. 

PAINTS  &  COMPOUNDS 

G.   &   W.   Electric   Specialty  Company 
McGill    Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 


PHOTOMETRICAL  TESTING 

Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Malybee 

PINS  (Insulator  and  High  Voltage) 
Acme  Stamping  &  Tool  Works,  Limited 
Ohio  Brass  Company 

PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 
Berlin  Mills  Company 
Lindsley  Bros.  Company 
Northern  Electric  Company 

POLE  LINE  .  CONSTRUCTION 

Archbold   Brady  Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 

Hubbell  Company,  Harvey 

Northern   Electric  Company 

Steel   Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric   Porcelain  Company 
Ohio  Brass  Company 

POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,   Limited,  A.   H.  Winter 
Northern  Electric  Company 

Standard  Underground   Cable   Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving   Hydraulic   &    Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin   Electric    Manufacturing  Company 
Hubbell  Company,  Harvey 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Sundh  Electric  Company 

REMOTE  CONTROL  SWITCHES 
Electrical  Maintenance  &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 

Electrical  Maintenance  &  Repairs  Company 

Thomson  Company,  Fred 

RHEOSTATS 

Canadian    Westinghouse  Company 
Sundh   Electric  Company 

RODS 

International   Nickel  Company 

ROSETTES 

Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin   Electric  Manufacturing  Company 
Canadian   General   Electric  Company 
Cutter  Company,  Geo. 
Duncan  Electric  Company 
Monarch  Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 

(Continued  on  Page  52) 
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There  is  a 

Steel  Enclosed  Switch 

For  Every  Industrial  Requirement 


More  than  two  hundred 
different  types  and  ca- 
pacities—providing the 
most  complete  line  of 
enclosed  safety  switches 
on  the  market. 


Catalog  No.  66341 


Detroit  Fuse  &  Mfg.  Company 


Walkerville,  Ontario 


166  King  Street,  West,  Toronto,  Ontario 


YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  C.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Canada  and  are  ap- 
proved by  the  Canadian  Fire  Underwriters* 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 
UNITY  BUILDING  -  -  MONTREAL 


Tlifl       LKCT  R  I  CA  1.    X  E  W  S 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— CONTINUED 


SOLDERING  FLUXES 

Allen  Company,  L.  B. 
Houston  &  Compans- 

SPECIAL   HEATING  APPLIANCES 

National  Electric  Heating  Company 

STANDARD  CELLS 

Weston    Electrical   Instrument  Company 

STORAGE  BATTERIES 

Canadian    Hart   i\ccumulator  Company 
Northern   Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Joyner,  Limited,  A.   H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal  Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 
Sundh   Electric  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian   Westingliouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical  Company   of  Canada 
Moloney  Elec;tric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 


TAPS 


Joidan  Bros.,  Inc. 


TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Company 
Northern  Electric  Company 

TOASTERS 

National   Electric  Heating  Company 
Nortliern  Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Killark  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 

Canadian    Crocker-Wlieeler    Company  . 

Canadian  General  Electric  Company 

Canadian  Westinghouse  Company 

Ferranti  Electrical  Company  of  Canada 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

Packard  Electric  Company 

Rose    &  O'Hearn 

Thordarson  Electric   Manufacturing  Company 
Wagner   Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 

Ohio  Brass  Company 


TUBING 

Northern  Aluminum  Company 

TURBINES 

Boving  Company  of  Canada 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,   Limited,   G.  M. 
Northern   Electric  Company 

VACUUM  CLEANERS 

Houston   &  Company 
Pringle,  R.   E.  T. 

VARNISHES 

Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Connor  &  Son,  J.  H. 

WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 
Smith  Company,  S.  Morgan 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company 

Canada   Wire'  &  Cable  Company 

1).  &  W.  Fuse  Coinpany 

International   Nickel  Company 

Northern  Electric  Company 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

Standard   Underground   Cable   Company  of  Call' 

ada.  Limited. 
Starr  Son  &  Company,  John 


WIRING  DEVICES 

Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Nortliern  Electric  Company 


Let  Switches  Such  as  This  Pair 
Make  Your  Distant  Control  Troubles 
Memories  Only.  Central  Stations 
are  doing  so  all  over  the  States  by 
of 


A  Pair  of  R.  C.  O.  C.  Switches  in  Madison,  Wis. 


means 


R.C.O.C.  CONTROL 

At  the  Poiver  House  of 

Multiple  or  Series  Ornamental  Street  Lighting  Systems, 
Multiple  Decorative,  Alley,  Bridge,  Large  Sign  and  Billboard 
Lights,  and  Series  Loops  of  Midnight  Lights,  also  for  the 
control  of  Pole  Type  Series  Mazda  Regulators,  using  regular 
series  street  circuit  for  the  control  wire. 


There  is  no  scheme  of  outdoor  lighting  control  impossible  for  R.C.O.C.  Control 


No  Springs,' No  Winding,  Always  on  Time — Not 

a  Time  Switch 
No  Cranky  Clock  Switches  or  Sleepy  Watchmen 
No  Extra  Lamp  Hours  With  R.  C.  O.  C.  Con- 
trol—Why Not  Be  On  Time? 

Not  a  single  R-C-O-C  Switch  has  ever  failed  in  the  forty  odd  instal- 
lalioiis  now  in  service.  Our  switches  arc  sent  out  on  a  liberal 
trial  offer  and  must  make  good  in  service.  Tliat  they  have 
done  so,  is  proved  by  the  many  re-orders  received.  Every  Can- 
adian distributor  of  electrical  current  can  use  with  profit  this 
up  to  the-minute  method  of  securing  Outdoor  Lighting  Control. 


Saves  Transformer  Losses — Reduces  Damage  by 
Lightning 

The    Station    Man    Controls— He    Does    It  by 
"Winking"  the  Series  Street  Circuit 

Be  sure  to  learn  about  R-C-O-C  Control.  Especially  valuable  where 
you  have  high  tension  lines  serving  small  towns  for  street  and 
sign  lighting. 

Write  us  at  once.  Ask  our  advice  regarding  the  elimination  of  con- 
trol problems  and  the  details  of  our  Liberal  Free  Trial  Offer. 


South  Bend  Current  Control  Co.,  iM-ne-ns  w.  coifax  Ave.,  South  Bend,  Ind.,  U.S.A. 
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StopFmincWIbe 

Why  feed  good  wire  to  an  acid  flux?  Use  a  safe  flux,  the 
kind  that's  equal  to  "50-50"  soder  and  pure  copper  wire. 
That's 

i  forms :  Stick, 
paste,  salts  and 
liquid. 


Sample  for  your 
Dealer's  Name. 

The  only  flux  passed  by  Underwriters. 

Houston  &  Co.,  Ltd.,^"'^rNNrpEG°''' 

22    College    Street,  Toronto. 
1825  Scarth  Street,  Regina. 
"In  the  Soderman's  game  since  '93." 


We  Offer   For  Sale 

the  following 

SECOND  HAND  60  CYCLE  MOTORS 

1—  30  H.P.,    850  R.P.M.,  220  V.,  2  Phase  C.G.E. 

1_20  H.P.,  850  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
3—10  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

2—  5  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
2—  5  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
1—  2  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
1 —  2  H.P.,  1720  R.P.M.,  any  volt,  2  or  3  phase,  Crocker  Wheeler, 


to  be  wound. 
3—  1  H.P.,  1720  R.P.M.^ 

CCL,  to  be  wound. 
2—10  H.P.,  1120  R.P.M., 


any  volt,  2  or  3  phase,  Westinghouse 
3  phase,  Westinghouse  CCL, 


any  volt 
with  Star  Delta  Switch. 
1_20  H.P.,    850  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 
2—10  H.P.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 
1—  5  H.P.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 
1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  CCL,  re- 
wound. 

1—  3  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  C,  rewound. 
1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse,  C 

25  CYCLE  MOTORS 

1—50  H.P.,  750  R.P.M.,  550  V.,  3  Phase,  Can.  Gen,  Elec,  Form  K, 

1—  60  H.P.,  750  R.P.M.,  550  V.,  3  Phase,  Crocker  Wheeler. 
l_3i/    K.W.   Motor  Generator,  Westg.,  110  V.,   D.C.,  220  V.,  3 

Phase,  25  Cycles. 

TRANSFORMERS 

2—  75  K.W.,  CGE,  H.G.,  60  cycles,  voltage  1040/2080-115/230. 
1^0  K.W.,  Packard  R60,  60  cycles,  voltage  2200-220, 

1_40  K.W.,  Westg.  C,  60  cycles,  voltage  2200/1100-220/110. 
1—21/2  K.W.,  Packard  RIO,  60  cycles,  voltage  1100/2200-110/220. 

Write  for  prices  on  these  or  new  machinery. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  Limited 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouies : 
501  Merchants  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipments  from  Factory  or  nearest  Warehouse 


NICKEL 


Shot— High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 


We  are  SOLE  PRODUCERS  of 
^^j^       *        t^iis   natural   stronger- than- 
TA-*-^     steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufadured  forms  are  Rods,  Flats,  Casings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Charles  H.  mitcbell 
Percival  H.  IDitcbcll 

Consulting  and  Soperoisin^ 
Engineer! 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engineering. 

Traders  Banic  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bids..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gai 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625    Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Teit«,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plant* 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  OfHce) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W  Craig  St.,  Montreal 


;0aUflT  HOUSE  ft  y'un.n^j^uut^m^uM^::^^^^^ 

loBUG STORE FnTiNcs.l./ggaCSlND  FOR  CAIfi^ 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Lierht,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATEN  T  S 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 

Also  at  Montreal,  Ottawa,  Washington,  D.C. 


T|iM&"'''^''''''^^*jaci\i5 


STANLEY  LIOHTFOOT 

REG  O  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN    BLDG.("J-y^''|^^^J.")  TORONTO. 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FREE 

MINT. ON    TMI.    F*..«r»)  M.  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
Inspection  during  manufacture,  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON.  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justihf  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 

Ofliices  in  Canada:  Halifax.  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Oue. ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont. ;  Vancouver,  B.C. ;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta.  ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 


October  15,  1917 


THE    ELECTRICAL  NEWS 


A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOV  lost  in  prestige 

through  not  being  able  to  take  care  of 
your  customers'  business  ? 
How  much  have  YOV  lost  in  Profit  on 
this  business? 

Get  the  habit  of  handling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.    Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 

Others  are  doing  it.    Why  not  you?    Write  about  it. 

The  Electrical  Maintenance  &  Repairs  Company^  Limited 


Phones: 
Adelaide  802 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"  ALWAYS  ON  THE  JOB  " 


Nights  and  Holidays 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.T.  Dale.  Manager,  Beach  1723 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama^Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 

^^Majestic^^  heat  everywhere— the  dining-roonif  the  drawing-room 
the  bed  rooniy  the  bath— all  so  easy  and  healthful. 


Majestic 

TORONTO 


Electric   Company,  Limited 

29  Richmond  St.  West  ONTARIO 
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Self-Starting  Induction  Motors 


R.  E.  T.  PRINGLE,  LIMITED 

95  King  St.  East  302  Donalda  Block  3402  Osier  Ave.,  Shaughnessy  Hts.  809  Unity  BIdg. 

TORONTO  WINNIPEG  VANCOUVER  MONTREAL 


The  National  Electric  Heating  Co.,  Limited 

TORONTO,  ONT. 


Vol.  XXVI -No.  21 


Toronto,  November  1,  1917 


Smith  Hydraulic  Turbines 


The  accompanying  illustration  shows 
the  sixth  unit  of  Smith  Turbines, 
installed  in  the  "Roosevelt"  Plant 
of  the  United  States  Reclamation 
Service. 

The  extraordinary  characteristics  of 
this  unit  insure  efficient  operation 
at  a  constant  speed  of  300  R.P.M. 
over  a  variable  head  of  from  90  feet 
minimum  to  220 
feet  maximum, 
developing  11,- 
500  H.  P.  maxi- 
mum capacity. 

Computations 
from  Holyoke 
Test  of  this 
identical  turbine 
show  efficiencies 
ranging  from  84 
to  89  per  cent, 
over  this  full 
range  of  head. 


Such  Results 

Have 
Never  Been 
Equalled. 


for 

Hydro  Electric 
Developments  insure 

PRIME  MOVERS  of 
MAXIMUM 
EFFICIENCY, 

Excellence  of  Design  and 
Reliability  of  Operation. 


Satisfaction 

Is  Part 
of  What  You 
Pay  For 
When  You  Buy 
a 


Smith 
Turbine 


If  Interested 
Write 
Dept.  "N" 
For  Bulletin 


S.  MORGAN  SMITH  CO.,  York,  Pa. 

Builders  of  High-Grade  Water  Power  Equipment 
H.  B.  VAN  EVERY— Canadian  Representative— 405  Power  Bldg.,  MONTREAL 
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FIGURE  I--FRONT 


FIGURE  2-REAR 


THE  "S.J.B."  BOX 


FOR  SERIES  ORNAMENTAL 
STREET  LIGHTING  SYSTEMS 

^  To  provide  a  means  of  disconnecting 
lamps  from  circuits  supplied  with  current  by 
two-conductor  cable.  The  Northern  Electric 
Company  have  recently  designed  the 
"  S.J.B."  Box  for  use  on  series  circuits 
operating  at  potentials  of  7,000  volts  or  less. 

^  Figs.  1  and  2  show  front  and  rear  views  of 
the  box,  and  Fig.  3  shows  how  the  box  is  in- 
stalled in  the  pedestal  of  a  lamp  standard. 
This  view  was  taken  in  Montreal  where  all  of 
the  standards  used  in  connection  with  the  new 
lighting  system  are  equipped  with  these  boxes. 

^  There  are  many  interesting  features  in 
connection  with  this  box,  but  the  limited 
space  at  our  disposal  does  not  permit  of  a 
detailed  explanation.    To  those  interested, 
however,  we  will  be  glad  to  send  photo- 
graphs and  full  descriptive  matter 
on  application  to  our  nearest 
branch  house. 

Hortherti  Electric  Company 

LIMITED 

MONTREAL     HALIFAX    TORONTO  WINNIPEG 
REGINA     CALGARY  VANCOUVER 


FIGURE  3 
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The  Acme  of  Perfection 

is  embodied 

in  Weston  Instruments 


INTERIOR  OF  MODEL  -^16  POLYPHASE  WATTMETER. 

Whether  viewed  from  the  standpoint  of  electrical  and  mechanical  design  or  workmanship, 
every  Weston  Instrument  is  a  conclusive  proof  of  the  efficient  staff  and  factory  behind  the  product. 

Eliminate  Instrument  Troubles  by  Specifying  Weston 

Distributors : 

North (^rtt  Ekctr/c 

LIMITED 

MONTREAL    ,  TORONTO  REGINA 

HALIFAX  LONDON  CALGARY 

OTTAWA  WINNIPEG  VANCOUVER 


CompattY 
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THE  distinctive  flat  surface  of  Flexsteel  Armored  Conductors 
and  Conduits  is  the  reason.  Tliere  are  no  corrugations  to 
catch  when  fishing  around  joists  or  beams.  Flexsteel  is  flexible,  - 
too,  and  easy  to  cut  and  strip ;  and,  with  a  complete  line  of  ex- 
ceedingly simple  fittings,  is  the  ideal  material  for  wiring  either  old 
or  new  buildings.    Write  for  Bulletin  201  and  sample. 

National  Metal  Molding  6 


See  that 
Strip— 
Its  FLAT! 


Manufacturers  of 

Electrical  Conduits  and  Fittings 

lli«  Fulton  Building,  Pittsburgh,  Pa. 

Atlanta  Chicaso  Detroit  Philadelphia  San  Francisco 

Boston  Dallas  Los  Anceles     Portland  Seattle 

Kutlalo  Denver  New  'i'ork       Salt  Lake  City  St.  Louis 

Buenos  Aires         Havana  Manila  Pans 

Canadian  Distributors-CANADIAN  GENERAL  ELECTRIC  COMPANY,  Limited 


Canteen  and  Ball  Globes 


DR.BELL 
SURGEON 

Lettered  Bali  Globe,  6'  to  18" 

Lettering  prices  are  given  in  our  No.  5 
Catalogue  for  plain  lettering.  For  special 
designs  or  lettering,  we  are  always  glad  to 
quote  prices. 

Jefferson  Glass  Co.,  Limited 

Factory  and  Head  Office       -  TORONTO 

MONTREAL— Royal  Trust  Bldg  ,  L  V.  Webber,  Manager. 
WINr^IPEG— 592  Notre  Dame  Ave.,  A.  E.  Esling,  Agent 
VANCOUVER-606  Welton  Block,  R.  G.  Moore,  Agent 


Made  from  "LUMO"  Glass 

and  lettered  to  order 

We  make  a  specialty  of  lettering  on  round 
and  flat  ball  globes.  They  are  made  of 
"Lumo,"  the  quality  glass. 


End  View 
ofXanteen  Globe 


Side  View  of  Canteen  Globe 


\^JVt'l^lH■^  1,  Iill7 


'|-  II  K    I'.  I,  i'.C'r  R  1  C  A  1.    iV  !•  \VS 


Keystone  Snow -fighting  Equipment 
Prevents  Many  Thousands  of  Tie-ups 

The  material  shown  and  much  more,  inoludinL;^  Sleet  Scrapers,  Car 
Heaters,  Sleet   Wheels,  Safety  Step   Treads  and  Keystone  Sanders  form 
the  broad  line  of  Keystone  e(|uii)ment  for  snow 
fig'hting'.     The  cost  of  this  C(|ni])ment  is  insig- 
nificant as  com])ared  to  the  cost  of  a  tie-up  on 
your  lines. 

\Vrite  for  quotations. 


Wire  Track 
Brooms 


Keystone  Portable 
Lamp  Guards 


Keystone 
Sand  Drier 


Adjustable 
Track  Brushes 


Switch 
Brooms 


Electric  Service  Supplies  Co. 

\  Manufacturers 

PHILADELPHIA   NEW  YORK  CHICAGO 

17th  and  Cambria  Sis.         50  Church  St.      Monadnock  Bldg. 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Distributors 

MONTREAL  TORONTO 

Lyman  Tube  Building  33  Mclinda  Str»«t 


W4 


mi 
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YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 

UNITY  BUILDING  -  -  MONTREAL 


Sundh  Tank  and 
Sump  Switches. 

Rating 

30  amperes  normal  capacity  at  115  and  230 
Volts  A.  C.  or  D.  C. 

15    amperes    normal    capacity    at  440 
Volts  A.  C. 

15  amperes  normal  capacity  at  550  volts  A.  C.  or  D.  C,  but  switch 
should  be  made  double  break  in  which  case  use  2  pole  piece. 

The  mQst  serviceable  switches  produced  for 
Controlling  Water  Levels 

Sundh  tank  and  sump  switches  are  rugged  in  construction  and 
reliable  in  operation.  Have  a  snap  action  which  unfailingly  gives 
quick  break.    Absolutely  weatherproof. 

When  double-acting  this  type  of  switch  forms  the  most  reliable 
high  or  low  water  alarm  on  the  market. 

Write  for  Catalog  and  Prices 

SUNDH  ELECTRIC  COMPANY 

NEW  YORK,  U.S.  A. 


t 
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The  Benjamin 

PUBLICITY 

SERVICE 


For  some  years  a  mighty  wave  of  sales  effort  has 
expended  itself  in  popularizing  electrical  house- 
hold appliances — and  thousands  of  these  current- 
consuming  devices  have  been  placed  in  the  hands 
of  the  Canadian  people. 

Homes  are  usually  equipped  with  just  the  number 
of  sockets  required  for  light,  and  no  more. 
The  appliances  you  have  sold  are  idle — unused — 
to  a  large  extent  simplj^  from  the  fact  that ''there 
is  no  convenient  place  to  attach  them. 


9^- Two-way 

PLUG 


Unused  appliances  are  producing  no  revenue — are 
a  barrier  to  the  sales  of  more  appliances. 
Therefore,  it  is  imperative  that  more  outlets  be 
furnished  as  easily,  simply,  cheaply  as  possible. 
Inventive  genius  has  found  that  easy  way  in  the 

Benjamin 
Two-Way  Plug 

Spread  the  gospel  of  extra  outlets — encourage  the  greater 
use  of  electricity  in  every  household. 

The  Benjamin  Company  is  continuing  its  advertising  work 
in  connection  with  the  Two-Way  Plug,  through  the  use  of 
space  in  newspapers  with  a  distribution  covering  the  entire 
Dominion. 

This  advertising  is  compelling  a  consumer  demand  for  the 
Two-Way  Plug  which  is  steadily  increasing,  and  which 
directs  this  consumer  demand  into  the  supply  store. 
To  obtain  for  the  men  in  tlie  industry  the  greatest  possible 
benefit  from  this  general  advertising,  the  Benjamin  Com- 
pany has  provided  material  for  local  use  of  such  a  nature 
that  it  will  "tie  up"  with  the  national  publicity.  This  con- 
sists of: 

Newspaper  Advertiting 

Window  or 
Counter  Displays 

Folder* 


Sends  customers  to  your 
store. 

Act  as  "silent  salesmen" 
working  for  you  without 
cost. 

These  will  be  printed  with 
your  own  name  and  address. 
Attractive  designs  and  col- 
ors. These  add  interest  to 
your  letter  forms,  etc. 
Suitable  for  local  papers. 
Space  is  reserved  for  the 
dealer's  name,  and  any  of  the  cuts  shown,  with  the  name 
patched  in,  ready  for  printer's  use,  will  be  sent  free  of 
charge  to  those  in  the  industry  who  will  use  them. 


Poster  Stamps 
Electrotypes 


The 


Benjamin  Electric  Mf g  Co. 

of  Canada,  Limited 
11-17  Charlotte  St.       -  Toronto 

BUY  BENJAMIN  MADE-IN-CANADA  GOODS 
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Advertising  in  the  ^^Electrical  News" 


Every  Electrical  Manufacturer  who  has  faith  in  his  products  should 
have  prominent  announcement  in  the  ELECTRICAL  NEWS.  The  steady 
growth  of  the  ELECTRICAL  NEWS  in  circulation  and  editorial  prestige 
has  placed  it  in  the  first  rank  of  high  quality  advertising  mediums. 

Send  for  Advertising  Rates, 


ELECTRICAL  NEWS,  347  Adelaide  St.  West,  TORONTO 
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GALVADUCT 


1  II  [I  I 


111  I 


Quebec  Bank,  Branch  Office 

A  "GALVADUCT"  Building 


"GALVADUCT" 

The  most  perfect  interior  construction 
conduit  on  the  market.  Recognized  as 
the  standard  of  high  quality. 

Always  Specify  Galvaduct  or 
Loricated  Conduits 


"LORICATED" 

A'  high  class  interior  construction  con- 
duit of  the  enamelled  type,  proof  against 
acids  or  other  corrosive  agents. 

If  your  Jobber  cannot  supply 
you— write  us. 


Conduits  Company ,  Limited 

Toronto 

LORICATED 


10 
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Made  in  Canada 


Meters 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 


General  Sales  Office, 

Traders  Bank  Bldg. 

TORONTO 


N.  W.  Office  and  Warerooms, 
WINNIPEG 


St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 


NovL-niljcr  1,  191  7 


IvC'I'K'  ICA  f.    N  KWS 


Every 


is  ;i  ])r('.cliu-l,  nl  the 
best  of  engineering-, 
design,  materials  and 
workmanship  Over 
twenty-five  years  of 
transformer  Imilding 
experience  is  ptit  into 
ever}'  ^^'agner  Trans- 
former. Vou  can 
make  this  experience 
sa\'e  you  money. 

Send  for  bulletin 
%13. 


of  Canada  Limited-Montreal 


Guaidian  Bldg'..  Montreal. 


.'?47  Adelaide  St.  W.,  Toronli 
555 


WHEJSi  yuu  buy 
STANDARD 
VV  i  r  c  s  a  n  d 
Cables  you  get  sup- 
erior quality  at  a  fair 
price  and  the  benefit 
111'  n\(.-r  :;.■>  years'  ex- 
perience in  the  man- 
ufacture and  instal- 
lation (jf  such  pro- 
ducts. 


Standard  Underground  Cable  Co.  of  Canada 

Hamilton,  Ontario  Limited 

'rorimlu  Seattle 


Montreal  Hamilton 


Mica  Insulation 

We  manufacture  everything,   including:  — 
Tubes,     Motor  Rings,  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 


Raw  Mica  (cut  or  uncut) 


Ground  Mica 


Mica  Company  of  Canada,  Ltd. 

p.  0.  Box  156,  HULL,  Quebec 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.     Prompt  deliveries. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory:  Philadelphia,  Pa.  ^ 


New  ^'olk,  50  Church  St. 
Oetroit,  Mich.,  Ford  BIdg. 
Indianapolis,  Ind.,  Telephone  Bldg. 


Chicago,    Monadnock    Hlock.  • 
Pittsburgh,    Park  Building. 
Minneapolis,  Metropolitan  Life  Bldg. 


Type  W 


ECCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 
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POLE  LINE 

HARDWARE 

THAT  STANDS  THE  TEST 
OF  TIME  AND  WEATHER 

Wires  (copper  or  galvanized),  Bolts,  Nuts,  Rivets, 
Washers,  Screws,  Pole  Steps,  Guy 
Clamps  and  Crossarm 
Braces,  etc. 

THE 

STEEL  COMPANY 

OF 

CANADA 

HAMILTON  LIMITED  MONTREAL 
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IT  is  time  to  pre- 
pare for  the  Fall 
rush  of  business. 

A  showroom  well 
stocked  with  hand- 
some fixtures  will 
be  a  big  advantage. 

We  can  not  only 
furnish  you  with 
these  but  can  ship 
them 

NOW. 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 

Toronto— J.  H.  McKay,  25  McMaster  Street. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


Electric 
Heaters 

All  sizes  carried 
in  stock 


TRANSFORMERS 
METERS 


/    Panel  Boards, 

Safety  Service 
Boxes, 

Motor  Starters,  Pole  Line  Material,  Klein 
Tools,  Wires  and  Cables,  Enclosed 
and  Plug  Fuses. 

EVERYTHING  ELECTRICAL. 
Let  us  quote  you.    Our  Service  is  Prompt. 

ROSE  &  O'HEARN 

220  King  St.  W.  TORONTO 


Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS  are  specially  designed  mal- 
leable iron  clamps  made  in  four  sizes  for  sectiring^  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  elevated 
railways,  subways,  train  sheds — and  similar  structures.  They  are  easily 
attached,  and  by  their  use,  electric  wiring  for  lights,  motors,  generators, 
cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor  and  material. 

Write  for  Bulletin  No.  22  which  gives  full  description, 
prices,  discounts,  etc. 

STEEL  CITY  ELECTRIC  COMPANY 

1207-1219  Columbus  Ave.,  PITTSBURGH.  Pa. 


"Killark"  Bell  Transformers 


Take  the  place  of  Batteries.  Require  no 
Renewals.  No  Attention.  Guaranteed  for  three 
years'  actual  service. 

Porcelain  case,  will  not  rust  or  corrode  and  provides  positive 
insulation  against  grounding  or  short  circuiting  between 
primary  and  secondary  coils. 

KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 

HATHEWAY  &  KNOTT,  Inc. 

Electrical  Merchandise  120  Liberty  Street,  New  York 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 
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ELECTRIC  CHRISTMAS  GIFTS 


m 
m 
m 
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"Universal"  Coffee  Urn. 


"Universal"  W«ter  Kettle 


"Easy"  Vacuum  Washer 


Portable  Electric  Sewing  Machine— '"The  Motcr  do«s  the  work." 

NOTHING  is  more  acceptable  than  an 
Electric  Christmas  Gift.    The  season 
will  soon  be  at  hand  and  it  is  advisable  to 

Place  Orders  Now 

in  order  to  make  sure  of  early  delivery 
and  to  arrange  display  to  advantage. 


""Cadillac"  Vacuum  Cleaner. 


"Sew-E-Z"  Motor. 


"Universal"  Shaving  Mug. 


'Universal  '  Water  Kettle. 


CANADIAN  GENERAL  ELECTRIC  CO.  Limited 

Head  Office:  Toronto.    Sales  Offices:  Montreal,  Halifax,  Sydney,  Ottawa,  Cobalt,  South  Porcupine,  London,  \Yinnipeg,  Calgary,  Edmonton. 
✓  Nelson  and  Vancouver. 
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Induction  Overload  Relay 

with  Time  Limit  features 

Operates  on  induction  principle 
Especially  valuable  for  selective  overload  protection 
Compensation  provided  for  temperature  errors 
•No  vibration  or  chattering  due  to  overloads 
Revolving  parts  carry  no  tripping  current 
Friction  is  extremely  small  and  constant 
Auxiliary  switch  on  breaker  opens  tripping  circuit 


I  CANADIAN  GENERAL  ELECTRIC  CO.  Limited  I 

1  Manufacturers  of  Electrical  Apparatus  and  Supplies  for  Railway,  I 

I  '                                  Light  and  Power  Purposes  | 

E  Head  Office:  Toronto.   Sales  Offices:   Montreal,  Halifax,  Sydney.  Ottawa,  Cobalt,  South  Porcupine.  London,  Winnipeg,  Calgary,  Edmonton.  B 

g  Nelson  and  Vancouver.  H 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton      -  Ontario 


Porcelain  Insulators 
Power  Line  and  Railway  Hardware 


LET  US  QUOTE  ON  YOUR  REQUIREMENTS 


ANSFOPMir.RS 

'artttfactared 


NEY  ELECTRIC  CO. 

OF  CANADA,  LIMITE0 

district  Officers  General  iSftlen 

WINDSOR,  ONT.  Halifax        Montreal      Wmnipe^  TORONTO, 
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G.  M.  Gestf  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 
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rERRANTI 


"N^  ^  


METERS 

The  good  reputation  of  Ferranti 
Meters  is  World  Wide 

Every  Ferranti  Meter  is  assembled 
and  tested  at  Toronto  before  ship- 
ment. Every  part  is  the  product 
of  the  best  British  and  Canadian 
manufacture.  We  can  supply  meters 
for  all  purposes  and  for  any  load. 
Write  for  bulletins  and  information. 

Ferranti  Electrical  Company 

of  Canada,  Limited. 

90  Sherbourne  St.,  TORONTO.        704  Unity  Bldg., MONTREAL.      Farmer'.  Advocate.Bldg.,  WINNIPEG 


Single  Phase  Meter,  B.  T.,  Clock  Dial 


TV 
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THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  tlioiouglily  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net, 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA. 


Peirce  Brackets 

Hot  Galvanized 


No.  340 


No.  320 


No.  330 


Made  in  Canada 


Peirce  and  Hubbard  Patents 

by 

ACME  STAMPING  AND  TOOL  WORKS,  Limited 

H\MILTON,  ONTARIO 

Sheet  Metal  Stampings  of  every  Description 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


Standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  modern  means 
of  supporting  over- 
liead  wires. 


Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  botli  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  SaUs  Office-72  W.  Adami  St..  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montrexl 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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The 
Design  of 

CROCKER-WHEELER 

Induction  Motors 


includes 


Heavy  Shafts 

Large  Journals 
Ideal  End  Ring  Construction 


High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 
with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER-WHEELER  CO 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


Head  Office  and  Works 
ST.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 


no 
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Why  Half  a  Million  People  are  using  the 


MOVABLE 
SHADE 
REFLECTS 
LIGHT  ANY 
ANGLE 


JOINT  HERE 
KOR  ADJUSTING 
POSITION  OF 
LAMP. 


Wallace 

NEARLY    500,000    people  use  the  Wallace 
Lamp. 

— because  it  gives  a  flood  of  light  just  where  it's  needed, 
instead  of  diffusing  through  the  room. 

— because  it  saves  eyesight  by  eliminating  dim  light 
and  glare. 

— ^because  it  is  portable. 

— because  there  is  a  place  for  it  on  ne  desk,  the  dresser, 
the  bed-rail  (for  reading  in  bed),  the  easy  chair,  the  work 
table. 

. — because  it  cuts  electricity  bills  in  two. 
These  half  million  Wallace  Lamps  were  sold  before 
we  really  began  telling  the  people  about  the  Wallace  Lamp, 
now,  under  the  stimulus  of  extended  advertising,  several 
million  more  will  be  sold— in  a  short  time. 

Why  shouldn't  you  sell  your  share  and  get  your  share 
of  the  generous  profits  they  bring  the  dealer  ? 
Write  us  to-day. 


FOLDED  WHEN 
NOT  IN  USE 
FOR  TRAVELLING. 


Retails  for 

$4.25 

in  Brass, 
Nickel  or 
Bronze 


SPRING  CONCEALED  IN  BASE  WILL  FASTEN 
TO  BACK  OF  CHAIR  OR  BED. 


A.  C.  PENN,  INCORPORATED,  New  York  City 

MENZIES  &  CO.,  LTD. 
Canadian  Distributors:  ' 

439  King  Street  West  TORONTO,  CANADA 
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"Yes,  Specify  Robbins  &  Myers^  Motors 

For  This  Job,'* 


exacting,  the 
:ive  his  client 


experienced 
dependable 


WHERE  the  power  requirements  are  the  most 
engineer  knows  that  R.  &  M.  Motors  will 
service.  Years  after  their  in- 
stallation he  knows  they  will 
be  on  the  job  as  working 
testimonials  of  his  good 
judgment  in  recommending 
them. 

Co-operation  such  as  this 
from  the  consulting  en- 
gineer's office  provides  the 
dealer  who  handles  R.  &  M. 
Motors  many  favorable  pros- 
pects for  easy  motor  sales. 

,  The  dealer  finds  too,  that 
the  percentage  of  clients  who 
follow  the  engineer's  recom- 
mendation, regardless  of 
other  considerations,  is  usual- 
ly high  where  R.  &  M.  Motors 
are  recommended.  Years  of 
advertising  in  the  leading 
magazines  has  made  these 
motors  favorably  known  to 
everyone.  The  prospect  who 
has  never  bought  a  motor 
before  as  well  as  the  ex- 
perienced motor  user,  knows 
what  Robbifis  &  Myers 
Quality  means. 

Quality  plus  real  merchandising  help  are  business  building  aids  which 
serve  every  dealer  in  R.  &  M.  Motors. 

The  Robbins  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia    Boston    Cincinnati    Cleveland    Chicago    Buffalo    St.  Louis    San  Francisco 

CANADIAN  DISTRIBUTORS 


The   Century  Electric   Co.  Costello  &  Crowe 

Montreal  Ottawa 

La  Cie  Codere  &  Fils,  Inc.  Mechanics  Supply  Co.,  Ltd 

Sherbrooke  Quebec 


Dawson  &  Co.,  Ltd. 
Montreal 


Eastern  Electric  Co. 
St.  John 
Great  West  Electric  Co.. 
Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 
Rogers  Electric  Co.,  Ltd. 
Toronto 


XVobbins  &  M^ers  Motors 
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A  Lesson  in  Organization 

Readers  of  the  Electrical  News  will  no  doubt  he  inter- 
ested;i-n  the  report  .regarding  the  reorganization  of  the  Na- 
tional Electrical  Contractors'  Association  in  the  United  States, 
printed  elsewhere  in  this  issue.  It  is  not  always  wise  to  imi- 
tate, but  live  electrical  men  will  study  and  analyze  every 
forward  movement  that  is  inaugurated  in  the  industry, 
whether  it  be  by  a  competitor  or  a  sister  organization.  And 
Canadian  electrical  men,  in  their  efforts  to  improve  and  per- 
fect their  representative  organizations,  will  do  well  to  note 
the  steps  taken  by  the  National  Electrical  Contractors'  Asso- 
ciation, considering  the  ideas  put  into  practice  in  the  light  of 
conditions  existing  in  Canada. 

We  do  not  limit  this  advice  to  the  contractor  and  dealer 
alone,  for  commercial  relations  are  such  that  a  movement  of 
this  nature  affects  the  whole  industry.  No  branch  of  the  elec- 
trical trade  can  successfully  form  for  itself  a  self-contained 
and  independent  organization.  It  is  only  as  it  takes  into  con- 
sideration its  relations  with  other  branches  of  the  industry 
and  their  mutual  responsibilities  towards  each  other  that  it 
can  achieve  beneficial  and  definite  results. 

This  basic  fact  has  been  taken  into  consideration  in  the 
reorganization  of  the  National  Electrical  Contractors'  Asso- 
ciation. Its  scope  has  indeed  been  widened  in  every  sense. 
As  indicated  by  its  newly-adopted  name,  "The  National  Asso- 
ciation of  Electrical  Contractors  and  Dealers,"  dealers  are 
now  admitted  to  its  memlaership.    It  provides  also  for  an  asso- 


ciate membership  of  those  who  retail  electrical  supplies  as  a 
department  of  their  business.  Perhaps  the  most  important 
step,  however,  is  the  provision  for  local,  district,  state,  and 
divisional  sections  and  meetings.  By  this  subdivisional  ar- 
rangement it  will  be  possible  for  every  member  to  share  fully 
in  the  benefits  of  the  association,  as  there  will  be  a  complete 
chain  of  communication  from  the  central  governing  body  to 
each  local  unit.  This  plan  is  certainly  an  ideal  one,  but  it  de- 
mands the  most  hearty  support  and  co-operation  of  the  mern- 
bers  to  be  successful. 

There  will  no  doubt  be  difficulties  to  overcome  as  the  new 
arrangement  comes  into  effect.  It  is  always  the  case  that  the 
broader  the  scope  of  an  organization  the  more  effort  is  re- 
quired to  get  it  under  way,  but  just  in  that  proportion  is  its 
influence  the  stronger  and  its  benefits  the  more  lasting. 

"Organization"  and  "co-operation"  are  now  time-worn 
and  battle-scarred  words,  but  it  seems  there  is  still  a  stiff 
battle  to  be  fought  before  there  is  complete  victory  along  that 
line  in  the  Canadian  electrical  field.  Perhaps  the  biggest  dif- 
ficulty in  this  country  is  presented  by  the  fact  that  our  popula- 
tion is  scattered  over  such  an  immense  area,  but  all  the  more 
on  this  account  is  the  association  spirit  needed  to  bind  the 
trade  together.  The  subject  is  endlessly  discussed,  but  famil- 
iarity must  not  be  allowed  to  breed  contempt.  Let  us  always 
keep  the  benefits  of  organization  in  mind.  It  acts  as  a  fly- 
wheel to  industry,  and,  while  it  is  difficult  to  set  in  motion, 
when  once  in  full  operation  it  adds  an  impetus  which  may  be 
felt  by  every  man  in  the  business. 


Montreal  Electrical  Luncheon  Club 
Reorganized  for  1917-18  Season 

The  Montreal  Weekly  Electrical  truncheon  held  their 
first  meeting  for  the  1917-18  season  on  October  17,  Mr.  W. 
H.  Winter  presiding.  The  attendance  was  very  large.  The 
proceedings  were  entirely  of  a  business  character,  with  a 
discussion  on  a  special  report  of  the  committee  regarding  the 
future  policy.  The  report,'  read  by  the  chairman,  was  to  the 
effect  that  the  following  had  been  appointed  as  committee 
for  the  coming  season: — Messrs.  S.  W.  Smith,  Electrical 
Equipment  Co.,  Ltd.;  J.  McMillan,  C.  P.  R.  Telegraphs; 
A.  C.  Towne,  Electrical  Equipment  Co.,  Ltd.;  W.  B.  Shaw, 
Montreal  Electric  Co.,  Ltd.;  A.  Carroll,  Eugene  F.  Phillips 
Electrical  Works,  Ltd.;  P.  T.  Davies,  Southern  Canada 
Power  Co.;  H.  Hulatt,  Grand  Trunk  Railway;  C.  Thomson, 
Fred  Thomson  Co.,  Ltd.;  J.  A.  Shaw,  C.  P.  R.;  W.  H.  Winter, 
Bell  Telephone  Co.;  E.  N.  Hyde  (chairman  of  Papers  Com- 
mittee), Northern  Electric  Co.;  C.  Duncan,  C.  Duncan  Elec- 
trical Co..  Ltd.;  L.  S.  Humes,  G.  N.  W.  Telegraph  Co.; 
W.  J.  B.  Drew,  Montreal  Public  Service  Corporation;  W. 
F.  Graves,  Montreal  Tramways  Co.;  J.  W.  Pilcher,  Can- 
adian General  Electric  Co.;  C.  F.  Medbury,  Canadian  West- 
inghouse  Co.;  R.  J.  Beaumont,  Shawinigan  Water  &  Power 
Co.;  G.  C.  Read,  Montreal  Light,  Heat  &  Power  Co.;  T.  H. 
Chennell  (secretary-treasurer).  Bell  Telephone  Company. 

It  was  decided  that  the  luncheons  should  be  continued 
on  the  same  lines.  Mr.  Davies  having  declined  the  chair- 
manship of  the  Papers  Committee,  owing  to  having  to  be 
out  of  town  more  or  less,  it  was  resolved  that  the  members 
o{  the  committee  should  arrange  for  speakers  and  a  provision- 
al list  of  34  talks  has  been  arranged  for.  In  order  to  vary 
the  proceedings,  a  different  member  of  the  committee  will 
act  as  chairman.  Mr.  Winter,  the  present  chairman,  has  been 
elected  president,  and  will  name  the  chairman. 

The  committee  discussed  ways  and  means  of  meeting 
the  expenses.  As  no  membership  fee  was  charged  during 
the  past  season,  it  was  decided  to  place  this  matter  before 
the  members  because  the  funds  received  from  several  of 
the  large  corporations  and  companies  were  not  sufficient  to 
meet  the  expenses.    It  was  suggested  that  a  dollar  should 
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be  contributed  by  each  member,  such  members  to  become 
"members  of  record."  The  committee  appealed  for  a  higli 
average  attendance. 

The  discussion  was  practically  confined  to  methods  of 
financing  the  luncheons,  and  the  advisability  of  making  the 
luncheons  an  organized  body.  The  concensus  of  opinion 
was  in  favor  of  continuing  on  the  old  lines  without  a  hard 
and  fast  organization.  It  was  also  decided  not  to  make  any 
definite  membership -fee  and  to  leave  it  to  the  members 
to  contribute  whatever  sums  they  desired,  together  with 
contributions  from  corporations  and  companies,  in  order  to 
meet  the  expenses.  This  involved  the  negativing  of  the  sug- 
gested "members  of  record."  The  following  took  part  in 
the  discussion— Messrs.  Hulatt,  Pilcher,  Hyde,  Hill,  W.  B. 
Shaw,  C.  Thomson,  Duncan,  and  Williams.  On  the  motion 
of  Mr.  Teele,  the  appointment  of  the  committee  was  con- 
firmed. Mr.  Hulatt  proposed,  and  Mr.  W.  B.  Shaw  seconded, 
the  appointment  of  Mr.  Winter  as  president.  This  was 
unanimously  agreed  to. 


Economical  Advantages  Employing  Low  Grade 
Steel  for  Transformers 

It  is  often  said  that  a  body  of  technical  men  will  turn  out 
with  far  greater  alacrity  to  a  smoker  or  other  social  event 
than  to  hear  a  lecture  dealing  with  some  scientific  problem. 
This  theory  was  certainly  not  borne  out  by  the  assembly 
which  gathered  under  the  auspices  of  the  Toronto  section  of 
the  American  Institute  of  Electrical  Engineers  on  Friday, 
October  19,  to  hear  Mr.  Frank  T.  Wyman's  paper  on  "Trans- 
former Design."  Over  sixty  were  estimated  to  be  present  in 
the  Engineers'  Club  lecture  room,  not  less  than  ten  of  whom 
took  an  active  part  in  one  of  the  livest  discussions  which  that 
room  has  ever  heard. 

Poor  Quality  Steel  Advantageous 

Mr,  Wyman  is  no  rule-of-thumb  designer,  and  his  paper 
was  highly  technical,  but  not  on  that  account  any  the  less  in- 
teresting. By  mathematical  analysis  he  deduced  equations  for 
the  volume  of  the  steel  and  the  volume  of  the  copper  in  a 
transformer  as  related  to  the  quality  of  the  steel,  and  further 
showed  that  for  high  voltage  transformers  of  large  output  the 
.quality  of  the  steel  has  remarkably  little  effect  on  the  cost.  In 
other  words,  a  given  efficiency  can  be  maintained  and  the  cost 
of  the  transformer  very  little  influenced  by  the  adoption  of 
steel  of  a  relatively  inferior  grade.  Indeed,  in  view  of  the 
considerable  cost  of  the  extra  high  grade  silicon  steels  at  the 
present  time  there  would  appear  to  be  economical  advantages 
in  employing  a  poorer  quality. 

Such  a  paper  as  the  above  confirms  us  in  our  high  opinion 
of  the  useful  work  which  the  Toronto  section  of  the  A.I.E.E. 
is  doing.  1 1  is  a  high  tribute  to  t'ne  section  when  an  expert 
engineer  presents  the  result  of  his  work  before  it  preparatory' 
to  submitting  it  to  headquarters,  in  New  York. 


High  Price  of  Gasoline  Increases  Use  of 
Electric  Vehicles 

The  high  price  of  gasoline  (it  is  now  costing  more  than 
$1  per  imperial  gallon)  and  the  multiplying  of  electrical  sup- 
ply stations  are  said  to  be  creating  a  new  demand  for  electric 
vehicles  for  both  i)leasure  and  commercial  purposes  in  the 
United  Kingdom,  it  is  not  supposed  that  such  demand  can 
he  met  by  British  manufacturers,  so  long  as  their  energies 
arc  J)eing  devoted  to  supplying  government  needs,  but  after 
the  close  of  the  war  there  will  in  all  probability  be  a  marked 
development  along  this  line,  since  to  maintain  and  operate 
certain  electric  vehicles  will  be  more  economical,  there  is 
much  less  noise  while  running  on  the  road,  and  there  will 
be  standardization  of  construction.    It  is  thought  that  through 


standardization  it  will  be  possible  to  construct  a  two-seated 
runabout  complete  for  less  than  $500,  and  a-half-ton  trades- 
man's van  for  about  $750. 

Electric  Vehicles  Improved 

A  writer  in  a  recent  number  of  the  Electrical  Times  says 
that  the  gasoline  car  came  to  the  front  because  of  the  in- 
efficiency of  the  first  electric  motor  cars  with  their  cum- 
bersome machinery,  unsatisfactory  batteries,  and  inadequate 
facilities  for  recharging.  To-day  the  situation  is  quite 
changed.  Simplicity  of  operation  is  one  of  the  outstanding 
features  of  the  electric  vehicle;  and,  given  the  correct  volt- 
age and  the  needed  apparatus,  any  car  owner  can  recharge 
his  batteries  from  his  house  current.  As  a  result,  there  are 
now  1,000  commercial  electrics  in  use  in  this  country  against 
one-sixth  that  number  before  the  war.  Railroad  companies 
are  using  them  extensively,  and  in  other  lines  of  business, 
as  well  as  for  municipal  use,  the  demand  for  them  can  not 
be  met.  In  some  cities  electric  pov^rer  has  been  adopted  for 
omnibus  service.  At  pre-war  rates  for  gasoline  the  relative 
over-all  costs  of  running  petrol  and  electric  omnibuses 
worked  out  practically  17  and  15  cents  per  car-mile.  The 
cost  of  gasoline  has  advanced  250  per  cent.,  whereas  the 
advance  in  cost  of  electric  energy  has  been  only  about 
10  per  cent.  At  many  places  in  England  power  for  com- 
mercial electrics  can  be  obtained  for  2  cents  per  unit.  An 
electric  passenger  car  travels  nearly,  if  not  quite,  a  hundred 
miles  on  a  single  battery  charge. 

With  the  return  of  normal  conditions  it  is  quite  probable 
that,  for  long  distances  with  few  stops,  gasoline  will  still 
offer  the  greater  efficiency,  but  for  short  distances  with  fre- 
quent stops  electric  motor  cars  will  be  the  more  economical. 


Women  Drive  Electric  Taxicabs 

By  A.  Jackson  Marshall 

A  significant  indication  of  the  growing  shortage  of  men 
chauffeurs  is  embodied  in  a  recent  advertisement  of  the 
Detroit  Taxicab  and  Transfer  Company,  of  Detroit,  for  wo- 
men to  operate  their  electric  taxicabs.  The  "copy"  indicate.'; 
that  feminine  drivers  would  only  be  employed  during  the 
day,  between  7  a.m.  and  6  p.m.,  and  that  they  will  receive 
exactly  the  same  schedule  of  wages  as  the  men.  • 

As  the  company  states,  experience  is  unnecessary,  since 
the  driver  of  an  "electric"  needs  only  a  few  hours'  training  to 
become  thoroughly  competent.  The  ease  of  operation  of 
the  electric  vehicle,  the  simplicity  of  its  mechanism  and  con- 
sequent infrequent  disorders  and  repairs,  together  with  its 
cleanliness,  noiselessness.  attractiveness  and  speed,  have  made 
it  particularly  successful  in  this  line  of  work. 

This  advertisement  offered  a  splendid  opportunity  for 
woman  to  "do  her  bit,"  and  the  Electric  Vehicle  Section, 
National  Electric  Light  Association  has  been  advised  by  the 
Detroit  Company  that  over  500  patriotic  women  have  ap- 
plied for  chauffeur's  positions,  and  that  several  are  already 
operating  their  electric  taxicabs  with  great  success. 

The  electric  taxicabs  of  Detroit  have  enjoyed  continued 
success  for  three  years,  and  the  fleet  has  been  increased 
from  one  to  nearly  one  hundred  cars.  Chicago  is  also  the 
home  of  a  prosperous  fleet  of  electric  taxicabs.  Twelve  cars 
were  put  into  service  in  April  to  supplement  twenty  gaso- 
line cars,  but  the  "electrics"  have  practically  displaced  the 
gas  cabs,  as  patrons  constantly  request  them.  St.  Louis 
also  has  its  fleet  of  successful  electric  taxicabs.  In  addi- 
tion to  other  advantages  the  cost  of  operating  electric  taxi- 
cabs  is  about  half  the  cost  of  the  gasoline  type. 


The  Fair  Wage  Board,  Winnipeg,  Man.,  have  decreea 
that  electrical  workers  shall"  receive  55  cents  an  hour  instead 
of  50. 
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Lighting  and  Power  Systems  in  Paper  Mill 

Details  of  Installation  in  Extension  to  St.  Maurice  Pulp  and  Paper  Company's  Plant  at 
Cap  de  Madelaine,  Que.    Special  Machine  Room  Circuit 


^  The  St.  Maurice  Pulp  &  Paper  Company  recently  added 
to  their  Three  Rivers  mill  a  complete  paper  making  plant, 
with  a  capacity  of  100  tons  per  24  hour  day.'  The  new  struc- 
tures include  a  wood  room  and  conveyers,  screen  room,  dif- 
fuser  and  fligester  rooms;  evaporator,  recovery  and  causticiz- 
ing  building;  acid  plant,  boiler  house,  machine  room  (equip- 
ped with  two  166  inch  Pusey  &  Jones  Fourdrinier  machines), 
and  finishing  room. 

Power  is  supplied  at  5.5,000  volts,  60-cycle,  3-phase,  by 
the  North  Shore  Power  Company.    The  service  is  taken  from 


the  power  line  to  an  out-door  sub-station,  where  the  voltage 
is  reduced  to  550  volts  by  three  611  kv.a.  single  phase  trans- 
formers. ■  From  the  transformers  550  volt  service  cables  are 
carried  to  a  new  12-panel  Westinghouse  switchboard,  located 
in  the  extension  to  the  motor  room.  The  board,  controls  all 
the  power  and  lighting  circuits  to  the  new  buildings  (with 
the  exception  of  the  lighting  circuits  in  the  wood  room, 
which  are  fed  from  the  old  switchboard);  also  the  power  cir- 
cuits to  the  new  motors  which  were  installed  in  the  motor 
room  and  wet  machine  room. 

The  switchboard  consists  of  one  control  panel  with  a 
2,000  ampere  automatic  oil  circuit  breaker,  time  limit  relays, 
voltmeter  receptacle  and  bracket  type  voltmeter;  one  total- 
izing panel  with  polyphase  watthour  meter  and  graphic  re- 
cording polyphase  watt  meter;  eight  power  panels,  each  with 
a  3-pole,  300  ampere  automatic  circuit  breaker,  ammeter,  indi- 
cating watt  meter  and  ammeter  receptacle;  and  two  lighting 
panels,  each  with  two  2-pole,  75-ampere,  automatic  switches 
and  two  single  phase  watthour  meters. 

Lighting  Circuits 

All  lighting  is  single  phase,  three  wire,  and  is  equally 
divided  among  the  three  phases  of  the  supply  circuit.  From 
the  switchboard  there  are  taken  four  550-volt,  single  phase 
circuits  to  two  40  kv.a.,  single  phase  transformers,  and  two 
20  kv.a.,  single  phase  transformers;  the  two  20's  are  on  one 
phase  of  the  550  volt,  3-phase  system,  and  a  40  on  each  of  the 
remaining  phases.  All  lighting  transformers  are  550/220-110 
volt,  and  lighting  feeders  are  taken  from  these  to  safety  type 
lighting  panels  in  the  various  buildings,  the  three-wire  lighting- 
circuits  being  carried  from  these  panels.  All  wire  is  enclosed 
in  rigid  conduit.  The  lighting  in  the  various  buildings  is  as 
follows: 


In  the  wood  room,  which  is  controlled  from  the  old  board, 
there  are  twelve  100-watt  outlets. 

In  the  screen  room  there  are  sixteen  250-\vatt  lamps, 
located  over  the  clay-mixing  tanks,  water  filters,  rotary  dia- 
phrams,  screens,  thickners,  etc.,  and  one  40-watt  lamp  over 
the  stairway  and  the  platform  above  the  floor  pit. 

Diffuser  and  sulphate  digester  rooms:  Eleven  100-watt 
lamps  on  each  of  the  three  floors  and  three  60-watts  in  the 
monitor  roof  over  the  digesters. 

Blow  pit  building:.  Eight  100-watt  lamps. 

Sulphite  digester  building:  Five  100-watt  lamps  on  each 
of  the  four  floors  and  three  CO's  in  the  monitor  roof. 

Acid  plant:  Eight  ]00-watt  lamps  on  each  of  the  two 
floors  of  the  absorljing  room;  two  -JOV  on  each  landing  of  the 
reclaiming  tower,  three  lOO's  in  the  line  room  and  four  200's 
over  the  sulphur  burners. 

Sulphur  storage  building:  Eight  40's  in  the  basement, 
eight  lOO's  above  conveyer  platform  on  the  main  floor  and 
one  40  for  passage  lighting  under  the  platform. 

Recovery  building:  Twenty  300-watt  lamps  on  main  floor, 
56  outlets  in  the'  basement  and  7  in  the  sub-basement. 

.  Causticizing  building:  Sixteen  200's  on  the  main  floor  and 
10  outlets  in  the  basement. 

Evaporating  building:  Eighteen  200's  on  the  main  floor 
and  fifteen  200's  in  the  basement. 

Lime  and  sale  storage  building:  Twelve  200's  on  the  main 
floor,  nine  lOO's  in  the  basement- 
Boiler  room:  Five  250's  and  seven  40's  on  the  firing  floor 
level  and  five  40's  in  the  ash  pit. 

Machine  room:  In  the  machine  room  the  lighting  is 
somewhat  more  localized  than  in  any  other  part  of  the  plant. 
Outlets  are  located  directly  over  the  screens,  rolls,  Four- 


Paper  machine  shop,  St.  Maurice  Pulp  &  Paper  Company. 

driniers,  calenders,  etc..  and  are  hung  directly  from  the  dry- 
ing hoods.  In  addition  to  the  local  lighting  there  are  a  num- 
ber of  lamps  suspended  above  the  passageways  for  general 
illumination.  In  all  there  are  25-500's,  10-250's,  6-100's  and  16- 
40's  on  the  main  floor  of  the  machine  room  and  49-250*s  and 
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3-100's  in  the  machine  room  basement.  In  addition  to  the 
permanent  lights  there  are  nine  20-ampere  receptacles  located 
along  each  side  of  the  machine  room  main  floor  for  inspection 
and  trouble  lamps. 

Finishing  room — first  floor:  10-500's  and  11-250's.  Base- 
ment: 13-250's,  21-100's.  There  are  also  four  250-watt  lamps 
spaced  on  24  ft.  centres  on  the  loading  platform,  and  six  100- 
watt  lamps  on  16-ft.  centres  on  the  platform  on  the  opposite 
side  of  the  finishing , room,  also  seven  20-amp.  receptacles  on 
first  floor. 

Power  Circuits 

There  are  eight  power  circuits,  each  originating  from 
one  of  the  power  panels  on  the  main  switchboard,  from 
which  they  are  carried  in  conduit  to  control  panels  located 
in  the  various  buildings.  The  motors  on  these  circuits  are 
as  follows: 

Circuit  No.  1. — (Panel  in  Machine  Rjoom) 

Jordan  pulp  pump  machine   150  h.p. 

Calender  blower    7^  h.p. 

Winders  and  slitters   40  h.p. 

Constant  line  drive   100  h.p. 

Machine  screens   20  h.p.  


317J/S  h.p. 


Safety  power  panel  in  machine  room. 

Circuit  No.  2 — (Panel  in  Machine  Room) 
Duplicate  of  No.  1  for  the  other 
machine  '  

Circuit  No.  3 — (Panel  in  Wood  Room) 

2  Chippers,  each   125  h.p. 

2  Yard  conveying  blocks,  each  ....  20  h.p. 

Blower  •   2  h.p.- 

Circuit  No.  4 — (Panel  in  Screen  Room) 

Sulphite  screen   150  h.p. 

Filtered  water  pumps   85  h.p. 

Mixing  tanks   100  h.p. 

Stock  pumps   25  h.p. 

Diffusers  cold  water  pump   ]5  h.p.- 

Circuit  No.  5 — (Panel  in  Machine  Room) 

Clay  mixing   15  h.p. 


317H  h.p. 


293  h.p. 


Screen  plate  cleaning   35  h.p. 

Fresh  water  shower  pump   50  h.p. 

2  Machine  exhaust  fans,  each    15  h.p. 

Pulp  beater   40  h.p. 

Stuff  pump   5  h.p. 

Broke  beater    35  h.p. 

Accumulator  pump   3  h.p. 

Air  compressor  ...    20  h.p. 

(Sub-panel  in  Finishing  Room): 

Elevator   20  h.p. 

Roll  grinder   10  h.p. 

Pipe  shop  and  core  cutting   15  h.p. 

Rewinders   10  h.p. 

Repair  Shop   30  h.p.- 

Circuit  No.  6— (Panel  in  Wet  Machine  Room) 

Chip  conveyor   15  h.p. 

Ground  wood  thickener   60  h.p. 

Main  water  supply  pump   125  h.p.- 

Circuit  No.  7— (Panel  in  Lime  Storage  Room) 

Slacking  tank  drive   5  h.p. 

Sulphur  and  lime  conveyor   15  h.p. 

Lime  tanks  and  pumps   35  h.p. 

Absorbing  room  drive   50  h.p. 

(Sup-panel  in  Causticizing  Building)  ' 

2  melt  furnace  blasts,  each   10  h.p. 

Dissolving  tanks  motor   30  h.p. 

Causticizing  tank  motor   20  h.p. 

Causticizing  liquor  pumps    15  h.p. 

(Sub-panel  in  Boiler  Room) 

Three  motors,  totaling   30J4  h.p.- 

Circuit  No.  8— (Panel  in  Screen  Room) 

Sluicing  pumps   30  h.p. 

Digester  filtering  pumps   35  h.p. 

Elevator  ;  j^.p. 

Sulphite  screens   50  h.p. 

•  Refiner   ^5  h.-p. 

2  chip  conveyors,  totalling   50  h.p. 

Sulphate  stock  pump   35  h.p. 

3  water  and  liquor  pumps,  totalling  421^  h.p.- 


317  h.p. 


200  h.p. 


2201^  h.p. 


Total  horsepower 


287^  h.p. 
2,328  h.p. 


The  circuit  arrangement  in  the  machine  room  is  worthy 
of  note.  The  motors  are  divided  in  three  groups— (a)  Those 
used  exclusively  with  machine  No.  1;  (b)  Those  used  ex- 
clusively with  machine  No.  2;  (c)  Those  used  for  either  or 
both  machines.  Each  of  these  groups  is  on  a  separate  cir- 
cuit (circuits  No.  1,  No.  2,  No.  5),  and  controlled  through 
a  separate  panel  board.  This  was  done  for  the  purpose  of 
localizing  any  trouble  which  might  occur,  any  accident  to 
one  machine,  or  one  circuit  not  necessitating  a  shutdown 
of  the  other. 

The  electrical  installation  was  made  by  the  Canadian  Com- 
stock  Company,  Limited,  Montreal.  The  consulting  engi- 
neer was  Mr.  H.  S.  Ferguson,  New  York 


375  h.p. 


Electric  Club  of  Toronto 

On  November  2  the  Electric  Club  of  Toronto  will  be  ad- 
dressed at  its  weekly  noon-hour  luncheon  by  Mr  Frank 
Stockdale.  one  of  America's  foremost  retail  experts.  Pro- 
fessor Haultain,  of  the  University  of  Toronto,  has  been 
secured  as  the  speaker  for  November  23.  Negotiations  are 
in  progress  to  secure  speakers  for  the  other  November  meet- 
ings. 
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Iron  Transmission  Lines  for  Rural 
  Extensions  

Many  sparsely  settled  communities  are  deprived  of  elec- 
tric service  because  central  station  companies  cannot  afford 
to  build  the  lines  to  serve  them.  In  fact,  from  data  which 
have  been-  collected,  some  rural  copper-wire  lines  built  to  the 
standard  used  in  well-settled  districts  have  been  unprofitable 
to  the  operating  companies  because  the  revenue  obtained  did 
not  even  pay  for  the  overhead  charges  on  the  investment.  In 
such  cases,  or  where  service  is  required  for  only  a  short 
period  of  years  and  the  wire  must  be  subsequently  taken 
down,  companies  have  had  to  look  for  cheaper  methods  of 
construction.  Iron-wire  transmission  has  been  tried  exten- 
sively of  late,  the  companies  taking  advantage  of  the  lower 
cost  of  conductors  and  the  higher  tensile  strength  which  per- 
mits larger  pole  spacing  and  consequently  smaller  investment 
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Fig.  1— Cost  of  poles  per  mile  with  two  sizes  of  wire  and  different 
ground  clearances. 

in  poles  and  insulators.  A  recent  issue  of  the  Electrical  World 
describes  such  a  transmission  system  and  considerations 
affecting  its  design  as  follows: 

Iron  Wire  for  Certain  Extensions 

Seeing  the  possibilities  in  the  use  of  iron  wire,  but  being- 
confronted  with  a  state  law  which  compelled  it  to  secure  the 
approval  of  the  State  Public  Service  Commission  before  such 
construction  could  be  adopted,  the  Central  Connecticut  Power 
and  Light  Company  has  taken  up  the  subject  with  the  com- 
mission and  received  permission  to  use  iron  wire  for  certain 
extensions.  At  the  time  the  request  was  made  several  2,300- 
volt  line  extensions  had  been  promised  to  customers  along  a 
13,200-volt  transmission  line,  it  being  the  intention  to  put 
cross-arms  on  the  existing  pole  lines  to  accommodate  the 
proposed  2,200-volt  circuit.  This  construction  has'  not  yet 
been  approved,  however,  presumably  because  it  has  not  yet 
been  ascertained  whether, the  high-voltage  wires  might  break 
and  come  in  contact  with  the  low-voltage  wires  beneath. 

At  the  conferences  which  were  held  the  commissioTi  was 
alarmed  lest  the  proposed  types  of  construction  should  be 
more  dangerous  to  the  public  than  the  present  standard.  In 
support  of  the  petition  it  was  shown  that  No.  6  bare  double- 


galvanized  B.  B.  iron  wire  is  about  one  size  larger  and  very 
much  stronger  than  the  commonly  used  No.  6  B.  &  S.  gauge 
v^eatherproof  copper  wire.  Iron  wire  has  the  further  advan- 
tage of  not  having  to  carry  a  load  of  weatherproof  insulation. 
Weatherproof  copper  wire  is  usually  soft  or  medium  drawn 
and  much  weaker  than  hard-drawn  copper  or  iron  wire. 

Iron  Wire  Stronger 

If  weatherproof  copper  wire  is  pulled  up  taut  during  hot 
weather  it  will  contract  and  become  so  taut  in  cold  weather 
that  the  wire  draws  out  to  a  slightly  smaller  diameter.  In 
the  winter,  when  it  is  loaded  heavily  with  sleet  and  subjected 
to  high  wind  pressures,  the  tension  may  become  so  great  that 
it  will  lengthen  the  sag  until  the  tension  has  been  reduced. 
During-  the  following  summer,  owing  to  the  higher  tempera- 
tures, the  wires  will  sag  still  further.  Iron  wire  suprported  on 
poles  placed  250  ft.  apart  to  give  6-foot  sags  is  much  stronger 
and  much  more  likely  to  retain  its  original  length  and  position 
than  copper  wire  usually  erected  on  more  closely-spaced 
poles. 

Evidence  in  support  of  these  statements  was  given  the 
commission  by  showing  photographs  of  a  trunk  telegraph 
line  supporting  many  wires  on  poles  spaced  125  ft.  apart, 
which  had  broken  down  during  a  winter  sleet-storm,  while 
three  iron  wires  erected  three  years  before  by  the  operating 
company  for  transmission  purposes  and  supported  on  poles 
in  two  instances  480  ft.  to  500  ft.  apart  were  unaffected.  While 
the  commission  seemed  to  appreciate  that  poles  which  were 
not  strong  enough  to  support  forty  wires  on  short  spans 
would  support  three  wires  on  long  spans,  and  that  the  pole 
loading  was  not  excessive  in  the  requested  construction,  ap- 
proval has  thus  far  been  withheld  for  the  long  span. 

In  the  three-year-old  iron-wire  line  previously  mentioned 
there  have  been  no  pole  failures  or  broken  wires,  no  insulat- 
ors broken  because  of  mechanical  stress,  and  there  has  been 
only  one  cross-arm  failure — that  being  due  to  a  tree  falling 
across  the  line  and  breaking  the  cross-arm  from  the  pole.  The 
cost  of  this  line,  including  substantial  payments  for  purchase 
and  cutting  of  right-of-way  and  a  small  charge  against  engi- 
neering, was  $517  per  mile.  It  was  composed  of  35-ft.  poles, 
two-pin  cross-arms,  and  two  No.  4  double-galvanized  B.  B. 
iron  wires. 

Liability  to  Rusting 

In  the  opinion  of  the  commission,  there  seemed  to  be  no 
question  as  to  the  strength  of  galvanized  iron  wire  when  first 
installed,  but  the  liability  to  rusting  was  viewed  with  some 


Fig.  2— Measurements  taken  to  adjust  sag  on  long  sp^n  with  poles 
at  different  elevations  (see  table  II.) 

alarm.  The  petitioner  held  that  iron  wire  can  rust  consider- 
ably before  its  cross-section  is  reduced  to  the  point  where  it 
would  be  seriously  weakened.  If  a  small  iron  telephone  wire 
is  safe  for  ten  or  twenty  years,  the  larger  wires  proposed  for 
transmission  purposes  will,  of  course,  have  a  longer  life,  since 
the  larger  the  diameter  the  less  the  relative  surface  exposed  to 
rust  compared  -yvith  the  weight.  Furthermore,  although  prac- 
tically all  600-volt  trolley  wires  suspended  over  the  heads  of 
pedestrians  in  busy  city  streets  are  supported  by  stranded 
galvanized-iron  wire,  casualties  due  to  the  rusting  away  of 
these  wires  seldom  occur.  While  the  commission  was  appar- 
ently satisfied  with  the  initial  strength  of  the  proposed  iron 
wire,  it  demanded,  in  granting  permission  for  its  use,  that  the 
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Table  I. — Sags  (In.)  Employed  for  Different  Spans  at 
Different  Temperatures. 


(No. 

4  bare 

medium 

hard-drawn 

copper 

wire 

and  No.  4 

double-galvanized  B.  B.  iron 

wire.) 

Temp. 

Span  (feet). 

deg.  Fahr. 

150 

175 

200 

225 

250 

275 

300 

20 

11 

20 

33 

50 

72 

90 

114 

40 

13 

24 

38 

55 

78 

96 

120 

GO 

16 

27- 

42 

5" 

78 

96 

120 

80 

19 

31 

46 

66 

84 

102 

126 

100 

23 

35 

50 

71 

90 

108 

132 

operating  company  use  extra  vigilance  during  the  semi-annual 
line  inspection. 

Most  Economical  Pole  Heights  and  Spacing 

The  results  of  the  study  made  by  the  Central  Connecticut 
Power  and  Light  Company  to  ascertain  the  most  economical 
pole  spacings  for  the  iron-wire  line  previously  described  are 
given  in  accompanying  curves  and  tables.  Selecting  a 
given  clearance  of  18  ft.  from  the  lowest  point  of  the  con- 
ductor to  the  ground,  and  using  No.  4  bare  conductors,  it 
appears  from  Fig.  1  that  seventeen  35-ft.  poles  are  required 
per  mile,  whereas  twenty-two  30=-ft.  poles  must  be  used  in  the 
same  distance.  From  the  upper  set  of  curves  it  can  be  seen 
that  the  35-ft.  poles  cost  $167  per  mile,  while  the  30-ft.  poles 
would  cost  $178,  making  the  cost  of  poles  for  an  18-ft.  clear- 
ance 6  per  cent,  cheaper  with  35-ft.  pples  thah  with  30-ft  poles. 

With  No.  6  bare  conductors  relatively  larger  sags  would 
be  required  to  keep  the  tension  within  safe  limits.  Twenty- 
one  35-ft.  poles  or  twenty-seven  30-ft.  poles  would  be  required 
per  mile  with  an  18-ft.  clearance  from  wire  to  ground.  In  this 
case  the  pole  cost  would  be  $208  and  $214  per  mile  respec- 
tively, a  difference  6i  only  $6  per  mile;  thus  it  would  hardly 
matter  whether  No.  6  bare  conductors  were  supported  on 
35-ft.  or  30-ft.  poles. 

It  was  assumed  when  this  study  was  first  undertaken  that 
the  most  inexpensive  line  would  be  that  built  with  the  shortest 
poles,  but  reference  to  the  upper  set  of  curves  shows  that  for 
an  18-ft.  clearance  the  25-ft.  pole  line  of  thirty-three  per  mile 
costs  considerably  more  than  a  35-ft.  pole  line  with  seventeen 
per  mile.  At  the  then  existing  cost  of  materials  it  is,  there- 
fore, evident  that  it  is  no  more  expensive  to  use  No.  4  conduc- 
tors with  long  spans  than  to  use  a  smaller  conductor  with 
shorter  poles. 


Table  II. — Data  Used  in  Adjusting  Sags  With  Poles  at 
Different  Elevations  (No.  4  Iron  Wire). 

Sag  from  low 


Span  (ft.) 

C  (ft.) 

B  (ft.) 

A  (ft.) 

arm  (ft.) 

500 

0 

250  ' 

32.5 

32.5 

10 

213 

37.8 

27.8 

20 

180 

43.0 

23.0 

« 

30 

148 

48.0 

18.0 

40 

120 

56.0 

16.0 

50 

98 

62.0 

12.0 

400 

0 

200 

19.5 

19.5 

10 

152 

25.0 

15.0 

20 

110 

31.0 

11.0 

30 

77 

37.5 

7.5 

300 

0 

150 

10.5 

10.5 

10 

85 

16.1 

6.1 

20 

41 

23.0 

3.0 

30 

13 

30.8 

0.8 

275 

0 

138 

8.5 

8.5 

10 

56 

14.2 

4.2 

20 

23 

20.2 

,  0.2 

30 

20 

30.0 

0 

Pole-Top  Construction 

In  Fig.  3  is  shown  the  pole-top  construction  used  on  the 
Central  Connecticut  Power  and  Lighting  Company's  13,200- 
volt  three-phase  line  to  Lyman  Viaduct,  Conn.  This  line  has 
now  been  in  successful  operation  for  about  four  years.  Thir- 
ty-five-foot poles  are  set  275  ft.  apart  on  tangent  right-of-way, 
farther  apart  over  gulleys  and  closer  together  on  angles.  N. 
E.  L.  A.  specifications  were  followed  for  telephone  crossings, 
and  the  wires  were  made  to  clear  ipaths  and  roads  by  22  ft,  the 
minimum  clearance  being  18  ft.  In  this  way  shorter  poles 
are  permitted  where  the  span  has  to  be  short  and  where  poles 
are  on  knolls.  Where  the  poles  are  set  in  earth  they  are 
allowed  to  extend  5  ft.  into  the  ground  for  35-ft.  poles.  In 
rocky  ground  the  holes  are  at  least  4^  ft.  deep. 

Three  wires  are  strung  on  the  poles,  one  a  No.  4  bare 
medium  hard-drawn  copper  wire  and  the  other  two  No.  4 
double-galvanized  B.  B.  iron  wire.  In  stringing  these  conduc- 
tors a  target  is  attached  to  each  arm  to  facilitat-e  sighting 
along  the  line  and  securing  the  proper  sag  (given  in  Table  I., 
under  column  marked  "275  ft.").  The  wire  joints  were 
made  with  copper  sleeves  and  the  conductors  were  tied  to  the 
insulators  with  galvanized-iron  wire.  Special  car^  was  taken 
to  avoid  injuring  the  galvanized  covering  on  the  conductors 
so  that  rusting  would  not  ensue.  The  poles  are  guyed  with 
galvanized  No.  4  iron  wire  except  at  crossings. 

A  three-phase  13,200-volt  iron-wire  line  with  an  aerial 
ground  wire  which  was  constructed  more  recently  is  shown 

— Pressed  ShefPierce  No  304 S'  Top  Pin 
■' '4' d  'Bait  for  Top  Pin. 

■^"Carriage  Bolt  for  Brace. 
y-Sfeel Brace  lii"x%"x2'f"on  Cenfers. 
■■^/gxlO'  Bolf  for  Arm  and  Top  Pin. 
■'{x'h"  L  ag  Bol-h  for  Brace 
Cross  Arm  3'-^x'f''^"x  4d" 


Fig.  1— Pole-top  construction  used  on  one  22,000  volt  iron-wire  line. 

in  Fig.  3.  This  line  is  interesting  in  that  the  poles  were  cut 
somewhat  longer  than  usual  to  allow  a  5-ft.  extension  at  the 
top  for  attaching  the  ground  wire,  thus  making  it  unneces- 
sary to  use  an  angle-iron  bayonet  as  is  usually  done.  The 
top  of  this  extension,  even  if  as  small  as  4  in.  in  diameter,  is 
stronger  than  the  customary  angle-iron  extension.  Further- 
more, it  involves  no  extra  expense  and  eliminates  consider- 
able additional  material  and  labor. 

The  method  of  "sagging"  long  spans  where  one  support- 
ing pole  is  higher  than  the  other  js  shown  in  Fig.  2.  This  par- 
ticular section  is  on  a  13,200-volt  line  and  is  500  ft.  long,  three 
No.  4  iron  wires  being  spaced  6  ft.  apart  on  the  cross-arms. 
All  of  the  sags  are  adjusted  on  assumption  that  the  tempera- 
ture will  not  exceed  80  degrees  Fahr.  To  measure  the  sag  a 
carpenter's  level  was  held  against  the  lower  pole  and  shifted 
vertically  until  a  line  of  sight  along  its  upper  edge  was  just 
tangent  with  the  lowermost  point  of  the  span.  (See  Table 
11.) 

In  giving  permission  for  the  use  of  iron  wire  the  Connec- 
ticut Commission  stipulated  that  special  attention  should  be 
given  semi-annually  to  the  inspection  of  any  lines  of  iron 
wire,  in  order  to  detect  and  correct  deterioration. 

Its  approval  authorized  the  use  of  iron  wire  for  trans- 
mission of  electric  current  at  normal  voltages  only  under 
4,400  bolts.  There  ,was  a  particular  exception  applying  to  a 
13,200-volt  line  carried  on  a  private  right-of-way,  in  which 
case  copper  wire  is  eventually  to  be  substituted  for  the  iron. 


The  construction  of  a  distribution  system  m  Oil  Springs 
will  be  proceeded  with. 
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Development  of  a  Permanent  Street  Lighting  Plan 

for  a  Small  City 

  By  R.  B.  Thompson*   :  


This  paper  is  presented  with  the  idea  of  describing  the 
lighting  work  of  one  central  station  company  after  a  close 
study  of  the  principles  and  ideals  of  the  Illuminating  Engi- 
neering Society,  rather  than  as  attempting  to  show  any  new 
developments  in  the  art  of  street  illumination.  It  may  be  of 
some  interest  as  showing  the  work  that  can  be  accomplished 
in  cities  similar  to  the  one  described.  Previous  papers  have 
dealt  almost  exclusively  with  conditions  in  large  cities,  leav- 
ing the  problems  of  smaller  communities  more  or  less  un- 
touched. 

During  the  last  few  years  the  changes  in  the  art  of  street 
lighting  have  been  so  great  that  practice  which  was  standard 
a  short  time  ago  is  now  obsolete.  Recent  developments  in 
the  series  incandescent  lamp  have  allowed  a  larger  number 
of  sizes  of  lamps  to  be  used,  together  with  a  greater  variety 
of  equipment.  This  has  been  of  special  benefit  to  the  central 
station  which  serves  a  varied  class  of  street  and  highway 
conditions. 

The  lighting  systems  that  will  be  described  are  those  of 
a  company  which  serves  a  territory  embracing  about  600 
square  miles,  including  two  cities  each  with  a  population  of 
thirty  odd  thousand,  together  with  a  number  of  villa.ges  which 
range  in  population  from  300  to  5,000.  Parts  of  the  inter- 
vening territory  are  farmland,  while  other  parts  are  extreme- 
ly rugged  in  character.  Thus  the  company  serves  almost 
every  type  of  community  that  is  met  in  modern  central  station 
practice.  Its  street  lighting  is  really  divided  into  two  dis- 
tinct types — highway  and  village  lighting,  and  city  lighting, 
both  of  which  have  a  few  uncommon  features. 

Highway  Lighting 

Highway  lighting  has  been  developed  not  only  in  the 
communities  where  population  is  fairly  dense,  but  also  as  a 
direct  aid  to  the  obtaining  of  service  in  localities  which  could 
not  furnish  sufficient  commercial  business  to  justify  the  cost. 
This  lighting  is  supplied  almost  exclusively  by  33  c.p.  series 
lamps  equipped  with  small  bracket  fixtures  and  radial  wave 
reflectors.  Some  of  the  lines  extend  15  to  18  miles.  The  ser- 
vice is  paid  for  exclusively  by  the  various  townships  that  re- 
ceive thfe  benefit  of  the  lighting,  and  is  considered  extremely 
desirable  because  of  the  lonely  character  of  the  country 
through  which  the  highways  pass.  The  traffic  during  the 
summer  is  heavy  and  as  several  of  the  roads  shown  are  trunk 
highways  it  has  been  found  necessary  for  the  general  good 
of  the  community  to  have  the  roads  lighted. 

Until  recently,  both  cities,  with  the  exception  of  orna- 
mental zones  on  their  main  streets,  were  lighted  exclusively 
by  high  powered  units.  One  city  still  used  the  old  6.6  am- 
pere enclosed  lamp,  while  the  other  had  already  adopted  the 
•  more  modern  4-ampere  magnetite  lamps.  The  company  had 
watched  with  interest  the  development  of  nitrogen-filled 
lamps,  and,  after  their  efficiency  and  durability  had  been  de- 
monstrated, recommended  to  the  former  city  regarding  their 
use  for  street  lighting.  After  several  conferences  it  was  con- 
cluded that  a  detailed  study  should  be  made  of  the  city's  light- 
ing requirements,  and  the  most  modern  methods  of  meeting 
them.  The  company's  engineers  made  this  study  and  became 
convinced  from  their  own  experience,  and  knowledge  of  local 
conditions,  as  well  as  from  the  experience  of  others  as  pre- 
sented in  the  transactions  of  the  various  engineering  societies 

*  Before  Illuminating:  Engrineeringr  Society.  ■  . 


and  other  publications,  that  it  is  of  much  value  to  consider 
the  following  subjects  in  designing  a  plan  for  street  lighting: 

I.  Reason  for  Street  Illumination 

The  purposes  of  street  lighting  are: 

1.  To  aid  in  keeping  the  peace. 

2.  To  enable  pedestrians  and  vehicles  to  avoid  collisions 
or  obstructions  of  any  sort. 

3.  To  ornament  or  improve  the  appearance  of  thorough- 
fares generally. 

4.  To  act  as  an  advertising  medium  and  enhance  trade. 

II.  Process  of  Seeing 

In  streets  at  night  objects  are  seen  by  reason  of  contour, 
relief,  shadow,  or  color. 

Objects  are  perceived  when  they  are  markedly  different 
in  brightness  from  their  background.  Since  most  large  ob- 
jects at  night  are  darker  than  their  background,  they  are  per- 
'  ceived  usually  as  silhouettes. 

Contrasts  in  relief  are  perceived  when  the  exposed  sur- 
face of  an  adequately  illuminated  object  presents  areas  of 
different  reflecting  powers. 

Small  objects  may  be  perceived  by  reason  of  their  shadow. 
Shadows  of  large  objects  are  not  always  of  value  but  on  the 
contrary  are  often  misleading. 

III.  Natural  Divisions  of  Street  Illumination 

^Vhite-way  lighting; — In  the  downtown  or  business  sec- 
tions of  cities,  the  illumination  must  be  sufficient  to  accom- 
modate a  large  and  fast  moving  volume  of  traffic.  This  type 
of  lighting  is  also  a  means  of  inducing  people  tq  pay  regular 
visits  to  the  retail  district.  With  streets  well  lighted  and 
show  windows  bright  until  10  or  11  o'clock  in  the  evening, 
people  are  attracted  by  the  brightness  and  come  to  examine 
the  goods  on  display  or  because  they  enjoy  being  with  the 
crowd. 

Lighting  for  business  or  factory  streets: — For  business 
or  factory  districts  ample  intensity  is  needed  to  enable  truck- 
men quickly  to  read  any  memoranda,  such  as  way  bills,  and 
to  read  street  numbers  easily  Such  a  street  also  requires 
good  intensity  to  secure  proper  police  protection,  and  to 
allow  employees  to  pass  easily  and  safely  from  their  work 
after  dark. 

Residential  or  block  lighting: — For  residential  street 
lighting  it  is  usually  better  to  use  suspension  units  spaced 
at  street  intersections.  For  best  results  the  spacings  should 
not  exceed  300  ft.  The  distinctly  residential  street  does  not 
require  so  high  an  intensity  as  the  thoroughfare  that  leads 
out  of  the  city. 

"Sparsely  settled  district"  lighting: — The  roads  in  outly- 
ing sections  are  much  less  frequently  used  at  night  than  the 
downtown  streets,  and  usually  only  for  vehicular  traffic.  Thus, 
32-c.p.  lamps  at  intervals  of  300  feet  are  generally  sufficient 
to  indicate  the  way  to  travellers. 

Park  lighting: — The  main  objects  of  park  lighting  are 
usually  to  indicate  the  course  of  the  park  drives  and  pathways, 
and  to  enable  the  park  to  be  efficiently  policed.  Usually  lamps 
10  or  13  feet  from  the  ground  are  ample  for  this  service. 

IV.  Types  of  Equipment 

In  white-way  lighting  the  most  common  fixtures  are 
standards  of  from  one  to  five  lamps.  For  normal  block  light- 
ing a  suspension  type  of  unit  is  commonly  used.  If  the  lamps 
are  hung  at  heights  less  than  18  ft.  and  refractors  are  used. 
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the  redirected  light  is  of  so  high  an  intensity  when  it  en- 
counters the  eyes  of  the  traveller  that  it  has  a  blinding  effect. 
If  the  lamps  are  spaced  at  distances  less  than  approximately 
250  feet  this  is  not  the  only  undesirable  feature.  With  such 
close  spacing,  light  zones  of  greatly  differing  intensity  are  set 
up  and  these  tend  to  prevent  the  sharp  silhouette  effect  which 
is  necessary  to  make  objects  distinguishable.  For  this  rea- 
son refractors  should  be  replaced  by  diffusing  globes  if  at 
close  interval  and  low  heights.  For  "beacon  lighting"  either 
a  bracket  fixture,  or,  "where  the  road  is  straight,  suspension 
lamps  spaced  at  long  distances  may  be  used. 

V.  Illuminating  Engineering  Features 
From  the  standpoint  of  illumination,  street  lighting  should 
meet  these  tests: 

(a)  .  There  must  not  be  too  much  glare. 

(b)  Too  great  a  uniformity  of  lighting  must  be  avoided. 
The  average  intensity  of  all  street  lighting  is  very  low,  and 
if  uniform  it  is  exceedingly  difficult  to  discover  obstructions 
but  if  some  areas  are  more  brilliantly  lighted  than  others,  all 
obstructions  are  easily  seen  in  silhouette. 

(c)  In  all  street  lighting,  the  color  of  the  road  surface 
is  an  important  consideration.  Since  the  introduction  of  the 
practice  of  oiling  roads,  they  have  become  considerably  dark- 
ened. As  a  result,  much  higher  intensity  is  needed  to  suffi- 
ciently illuminate  them. 

To  this  general  principle,  there  is  an  exception  in  the 
case  of  hard,  smooth  paving  such  as  brick,  concrete  and  as- 
phalt, whose  reflecting  power  is  largely  increased  by  the  small 
■amounts  of  oil  which  drip  from  motor  cars,  and  under  the 
action  of  traffic  impart  to  the  pavement  a  polished  film-like 
surface.  This  surface  reflects  the  light  of  street  lamps  and 
enables  objects  to  be  seen  in  silhouette  against  the  pavement 
as  well  as  by  the  direct  light  of  the  lamps. 

^  VI.  Maintenance 
'  It  is  always  desirable  to  keep  street  ^  lighting  circuits, 
lamps  and  fixtures  in  first  class  condition.  The  appearance 
of  many  installations  is  marred  because  fixtures  are  poorly 
placed  and  their  efficiency  is  often  lowered  by  allowing  in- 
sects, dust,  etc.,  to  collect  in  the  globes  and  on  the  fixture. 

In  an  incandescent  lamp  installation  lamps  should  be 
renewed  as  soon  as  their  candlepower  is  materially  lessened 
by  deposit  caused  by  the  disintegration  of  the  filament.  This 
decreased  candlepower  is  more  apparent  when  the  old  lamp 
is  installed  near  a  new  one. 

Principles  Advocated 

The  principles  discussed  above  led  the  company  to  re- 
commend to  the  city  that  in  its  future  street  lighting  plans, 
the  following  conclusions  should  receive  consideration: 

1.  The  "boosting"  value  of  ornamental  lighting  makes  it 
of  primary  importance. 

2.  High  powered  lamps  should  be  used  for  general  block 
lighting.  They  should  be  equipped  with  refractors  if  at  a 
height  of  18  ft.  or  more.  If  lower,  a  heavy  diffusing  globe 
should  be  used  to  avoid  glare. 

.3.  For  outlying  districts,  small  bracket  fixtures  with  radial 
wave  reflectors  should  be  used. 

4.  A  type  of  lamp  should  be  adopted  whose  operating 
characteristics  permit  of  the  use  of  lamps  of  different  sizes 
on  the  same  circuit. 

5.  A  concise  but  comprehensive  plan  of  street  and  high- 
.way  lighting  of  the  entire  district  should  be  kept,  not  with 

the  thought  of  installing  this  ideal  as  a  whole,  but  simply  as 
a  goal  toward  which  to  strive.  This  general  plan  should  be 
read  at  intervals  and  if  necessary  revised  to  permit  of  the 
latest  improvements  in  apparatus. 

PLAN  ADOPTED  BY  CITY 
The  city  instructed  the  company  to  make  a  comprehensive 
lighting  plan  which  should  follow  these  recommendations,  and 
this  was  done  in  the  following  manner: 


On  large  scale  maps  of  the  city  the  different  existing  lines 
and  lamp  positions  were  plotted.  The  engineer  then  visited 
each  lamp  position  and  made  notes  of  the  lighting  require- 
ments such  as  the  immediate  surroundings  of  the  lamp,  the 
type  of  street  surface,  the  kinds  of  trees  and  heights  of 
lowest  branches,  and  any  other  information  that  he  thought 
desirable. 

In  the  drafting  room,  the  ideal  plan  was  designed  and 
the  charts  were  then  taken  into  the  field  to  be  checked  for 
possible  errors.  Small  consideration  was  given  to  the  cost 
of  installation,  as  it  was  intended  to  be  an  ideal  one  from 
the  standpoint  of  illumination. 

The  plan,  when  completed,  was  adopted  as  a  whole  by 
the  city,  and  is  presented  in  the  following  outline.  The  city 
was  divided  into  six  zones: 

Zone  1. — Retail  business  district. 

Zone  2. — The  approaches  to  the  city. 

Zone  3. — Parks. 

Zone  4. — Warehouse  and  manufacturing  district. 
Zone  5. — The  settled  residence  district  of  the  city. 
Zone  6. — The  partially  settled  districts. 

Separate  Equipment  for  Each  Zone 

The  types  of  equipment  for  these  zones  were: 
Retail  business  district.— Ornamental  lighting. 
Approaches  to  the  city. — Either  ornamental  or  extremely 
good  block  lighting. 

Parks. — Single  light  standards. 

Warehouse  and  manufacturing  district. — Bracket  lamps 
spaced  at  approximately  75  feet  or  extremely  good  block 
lighting  so  as  to  give  sufficient  intensity  to  permit  reading 
of  way  bills,  etc.,  at  night. 

Settled  residential  section. — Block  lighting. 

Partially  settled  districts. — Beacon  lighting,  i.e.,  small 
units  spaced  approximately  300  to  300  ft.  apart. 

Upon  getting  the  approval  of  the  city,  the  company  in- 
stalled two  circuits  of  this  ideal  plan  as  an  example  of  what 
could  be  accomplished.  It  is  proposed  to  make  the  remainder 
of  the  system  conform  to  the  ideal  plan  in  the  course  of  the 
next  few  years. 

Results 

The  results  so  far  have  been  highly  gratifying.  The  city 
was  to  turn  over  to  the  company  all  complaints  regarding  the 
new  system.  So  far,  only  one  person  in  the  whole  com- 
munity has  complained  (an  arc  lamp  was  removed  from  near 
the  front  of  his  house,  and  replaced  by  ^  40-c.p.  lamp).  From 
the  standpoint  of  lighting,  the  effect  has  been  very  notice- 
able. Lamps  are  in  alignment,  properly  spaced,  and  at  the 
proper  height,  and  the  resulting  excellent  appearance  is  noted 
on  all  sides. 

This  in  brief  is  the  plan  followed  by  the  company  in  its 
installation  of  a  modern  system  of  street  illumination.  The 
results  have  been  satisfactory  to  the  community  served  and 
to  the  company.  A  comprehensive  plan  of  lighting  the  whole 
system  is  now  in  existence  so  that  future  developments  can 
be  taken  care  of  in  a  routine  manner.  It  seems  to  prove  that 
with  a  little  care  a  lighting  company  can  develop  a  modern 
system  that  is  correct  from  the  standpoint  of  good  lighting, 
and  secure  the  co-operation  of  the  city  and  the  goodwill  of 
the  public  in  making  the  change. 


Personal 

Mr.  Geo.  E.  Chamberlain,  who  has  been  connected  with 
the  Canadian  Machine  Telephone  Company  almost  since  its 
organization,  has  been  appointed  manager  of  the  exchanges 
at  Burford.  Brantford  and  St.  George,  succeeding  Mr.  H.  E. 
Rose,  resigned.  Mr.  Chamberlain  is  an  expert  in  all  matters 
pertaining  to  the  automatic  telephone,  and  was  at  one  time 
the  company's  representative  in  Italy  when  an  automatic 
exchange  was  installed  in  Rome. 
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Ontario  Needs  More  Electric  Power 

Plan  to  Develop  Coteau  Rapids  for  Export  Being  Opposed  by  Commission 

of  Conservation 


A  recent  application  to  the  Dominion  Government  by  the 
"Power  Development  Company,  Ltd.,"  to  carry  out  a  water- 
power  development  scheme  at  the  Coteau  Rapids,  in  the  St. 
Lawrence  River,  recalls  an  apparently  similar  application  of 
some  years  ago  for  a  large  development  at  the  Long  Sault.  In 
the  former  case  the  Aluminum  Company  of  America  was  gen- 
erally supposed  to  be  behind  the  scheme. 

Comparatively  little  information  appears  to  have  been 
given  in  connection  with  the  application,  and,  considering  the 
shortage  of  power  in  Ontario  at  the  present  moment  and  the 
very  probable  continuation  of  this  condition,  it  would  appear 
to  be  of  the  greatest  importance  that  a  proposition  of  this 
nature  should  be  more  thoroughly  investigated  before  any 
definite  action  is  taken.  Apparently  Ontario  can  use  as  much 
power  as  we  cati  get  from  our  water-powers,  and  particularly, 
therefore,  it  would  appear  that  if  more  power  is  developed  on 
the  St.  Lawrence  at  the  present  none  of  Canada's  share  can  be 
exported  for  use  in  the  United  States. 

The  Commission  of  Conservation  were  particularly  active 
in  their  opposition  to  the  former  scheme,  and  naturally  are 
an>Jious  that  the  present  proposition  should  be  thoroughly  in- 
vestigated. To  this  end  they  have  made  representations  to 
the  Department  of  Public  Works  at  Ottawa.  The  following 
communication,  signed  by  Sir  Clifford  Sifton,  chairman  of  the 
Commission  of  Conservation,  sets  forth  the  views  of  that 
body: 

October  32  1917. 

Sir, — The  Commission  of  Conservation  has  the  honor  to^ 
address  you  on  the  subject  of  an  application  of  "Power  De- 
velopment Company,  Ltd.,"  made  in  pursuance  of  a  notice 
published  in  the  Canada  Gazette  on  September  22,  1917.  It 
is  understood  that  this  application  will  come  before  you  on 
the  23nd  October  instant. 

The  application  is  for  liberty  on  the  part  of  the  "Power 
Development  Company,  Ltd.,"  to  carry  out  a  water-power 
development  scheme  in  the  Coteau  Rapids,  in  the  River  St. 
Lawrence,  as  a  private  commercial  undertaking.  It  is  under- 
stood that  plans  and  specifications  of  the  proposed  develop- 
ment have  been  filed  in  your  department. 

Incidentally,  the  application  contemplates  the  use  of  the 
dam  which  has  been  constructed  by  the  government  between 
Cliirk  Island  and  Grande  Isle.  The  right  is  also  asked  to  use 
the  entire  water  flow  from  Lake  St.  Francis,  less  any  rights 
previously  conceded  or  any  water  required  by  the  govern- 
ment for  canal  purposes  or  lockage  of  vessels. 

Nothing  in  the  application  indicates  that  the  applicants 
contemplate  the  idea  of  offering  to  pay  any  sum  whatever  for 
the  extensive  privileges  which  are  asked  for  or  to  compen- 
sate the  government  for  the  expenditure  upon  the  dam  which 
the  applicants  propose  to  appropriate  for  their  purposes.  _ 

Disposal  of  Power 

It  is  presumed  that  the  applicants  are  asking  for  the 
privileges  mentioned  in  their  application  for  the  purpose  of 
carrying  out  a  purely  private  commercial  undertaking,  and 
that,  after  the  application  is  granted  by  the  Minister  of  Public 
Works,  the  enterprise  will  be  carried  out  as  a  commercial 
enterprise,  and  the  power  which  is  developed  will  be  dis- 
posed of  by  the  company  wherever  it  can  be  disposed  of  to 
the  company's  best  advantage-  from  a  financial  standpoint, 
without  regard  to  the  interests  of  the  Canadian  public. 

A  great  many  considerations  arise  in  connection  with 


such  an  appilcation  at  the  present  time.  It  is  to  be  noted, 
for  instance,  with  respect  to  the  power  situation  at  the  city  of 
Montreal  that  the  company  which  has  heretofore  been  given 
the  right  to  make  use  of  the  Cedar  Rapids  for  purposes  of 
power  development  has  developed  and  marketed  a  very  large 
amount  of  power,  estimated  to  be  about  100,000  h.p. 

Of  this  amount  of  power,  so  developed  purely  from  Cana- 
dian waters,  the  said  company  ha's  sold  and  delivered  to  the 
Aluminum  Company  of  America  an  amount  of  power  varying 
from  fifty  to  seventy-four  thousand  horse-power,  having  been 
authorized  to  do  so  by  permit  issued  on  April  1,  1916,  which 
authorized  the  said  Cedars  Company  to  export  up  to  100,000 
horse-power. 

Being  Sent  Out  of  Canada 

This  enormous  quantity  of  energy  is  being  sent  out  of 
Canada,  and  is  of  no  benefit  whatever  to  Canada  except  in  so 
far  as  the  profits  thereon  represent  dividends  to  a  few  share- 
holders of  the  power  company.  It  is  obvious,  therefore,  that 
whatever  the  power  situation  is  in  Montreal,  there  can  Ije  no 
shortage  which  is  legitimately  due  to  lack  of  power  develop- 
ment. If  a  shortage  exists  it  exists  because  this  great  quan- 
tity of  power  has  been  permitted  to  be  exported  to  the  United 
States.  Moreover,  it  is  stated  that  the  extensions  of  plant 
now  under  way  by  the  Cedars  Company  will  produce  an  addi- 
tional 100,000  horse-power  or  thereabouts,  which  will  be  avail- 
able for  use  in  a  short  time. 

This  is  not  the  first  time  a  proposal  to  dam  the  St.  Law- 
rence has  been  up  for  consideration.  In  the  year  1910  a  com- 
pany, which  was  believed  to  have  been  acting  in  the  interest 
of  the  Aluminum  Company  of  America,  sought  the  'power  to 
dam  the  St.  Lawrence  River  at  the  Long  Sault,  and  the  whole 
subject  was  most  exhaustively  considered  in  connection  with 
that  application.  A  hearing  was  had  before  the  International 
Waterways  Commission  and  protests  against  the  project  were 
then  developed  at  length.  Eventually  the  matter  came  before 
Parliament,  and  the  whole  subject  was  very  exhaustively  de- 
bated, with  the  result  that  the  company's  application  failed, 
and  nothing  has  been  heard  of  the  project  again  until  the 
present  application  was  filed. 

Identity  of  Company  Not  Disclosed 

There  is  nothing  .in  the  papers  before  you  which  really 
indicates  who  the  responsible  parties  are  that  are  filing  the 
present  application  or  for  what  purposes  the  power  which  it 
is  contemplated  to  develop  will  be  used.  The  company  has 
been  incorporated  under  the  plan  known  to  lawyers  as  an 
office  company,  the  incorporators  being  the  officials  of  a  law 
firm  in  Montreal,  and  the  capital,  $500,000,  is  altogetlier  inade- 
quate for  carrying  out  so  ambitious  a  project. 

Obviously,  definite  information  should  be  furnished  as  to 
whom  are  the  responsible  promoters  of  the  projects  and  what 
disposition  it  is  proposed  to  make  of  the  power  which  will  be 
developed. 

When  the  application  heretofore  referred  to  was  up  for 
consideration  the  Commission  of  Conservation  filed  an  objec- 
tion before  the  International  Waterways  Commission,  in 
which  the  whole  subject  was  discussed.  The  position  was 
then  taken  that  it  was  unwise  and  improvident  to  allow  large 
Canadian  water-powers  to  be  developed  with  the  object  of 
exporting  the  power  to  the  L^nited  States,  because,  although 
there  might  at  the  moment  be  no  commercial  demand  for  the 
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power  in  Canada,  the  time  will  undoubtedly  come  when  the 
power  will  be  required  upon  the  Canadian  side  of  the  line. 

Creates  an  Embarrassing  Situation 

If,  in  the  meantime,  power  has  been  exported  to  the  inter- 
ests created  in  the  United  States  on  the  basis  of  the  use  of 
this  power,  a  situation  has  been  created  which  will  give  rise 
to  serious  embarrassment.  The  industries  and  interests  thus 
created  are  certain  to  look  upon  any  attempt  to  withdraw  the 
power  from  them  as  confiscation  of  their  vested  rights.  They 
are  quite  certain  to  protest  vigorously  to  their  government 
against  such  withdrawal  being  permitted,  and  serious  interna- 
tional complications  may  arise. 

We  are  informed  that  a  situation  very  similar  to  that 
thus  indicated  has  arisen  in  connection  with  power  develop- 
ment at  Niagara  Falls.  The^complaint  is  made  there  by  Cana- 
dian industries  that  power  'which  is  properly  applicable  to 
Canadian  industries  is  being  exported  to  the  United  States  in 
pursuance  of  arrangements  made  in  former  years,  and  diffi- 
cult}- arises  in  securing  a  cessation  of  this  export  of  power. 

In  this  connection  we  submit  that  it  is  in  the  highest  de- 
gree unwise  for  the  Governments  of  Canada  and  the  United 
States  to  encourage  the  exportaton  of  power  from  one  country 
to  another  when  circumstances  are  such  that  in  the  near 
future  each  country  will  require  all  the  power  which  it  can 
legitimately  develop  or  to  which  it  is  legitimately  entitled. 
The  subjects  of  the  two  countries  will  inevitably  call  for  the 
intervention  of  the  governments,  and  the  result  will  be  that 
international  disputes  will  arise. 

It  is  submitted  that  the  power  situation  in  the  Provinces 
of  Ontario  and  Quebec  should  be  fully  considered  before  any 
action  is  taken  looking  to  the  granting  of  private  rights  of  the 
character  sought  by  the  present  application. 

Such  consideration  will  show  that  the  power  situation  has 
developed  very  rapidly  within  the  last  few  years,  and,  so  far 
from  there  being  ej^cess  of  power  capable  of  being  developed 
at  easily  accessible  points,  it  is  certain  that  within  the  next 
twenty  years  all  the  power  that  can  he  developed  at  pCints 
where  the  same  can  be  conveniently  used  will  be  required  for 
use  in  Canada, 


The  power  situation  is  intimately  related  to  the  fuel  situa- 
tion. The  question  of  fuel  in  the  Province  of  Ontario  is  be- 
coming an  increasingly  serious  one,  and  the  time  will  come 
very  soon  when  electric  power  will  be  largely  used  for  the 
purpose  of  operating  the  railways  in  the  Province  of  Ontario 
and  for  other  purposes  for  which  coal  is  at  present  employed. 
If  a  little  consideration  is  given  to  the  subject  upon  these 
lines  it  will  readily  be  seen  that  it  is  improvident  in  the  high- 
est degree  for  vested  interests  to  be  created  which  may  con- 
ceivably prevent  the  people  of  Canada  from  enjoying  full  and 
beneficial  use  of  the  water-powers  which  are  the  property  of 
the  public. 

Many  other  considerations  arise  to  which  no  reference 
has  been  made  herein,  but  if  an  opportunity  is  permitted,  no 
doubt  the  various  interests  affected  will  place  their  objections 
before  you.  In  the  meantime  we  suggest  that  no  action  be 
taken  without  giving  the  fullest  opportunity  for  discussion. 

Yours  faithfully, 
(Signed)  Clifford  Sifton, 

Chairman. 

That  the  situation  is  already  critical  at  many  points  in 
this  province  is  instanced  by  thp  threatened  difficulties  in  To- 
ronto, where  tlie  Board  of  Control  recently  authorized  the 
Mayor  to  forward  the  foil' wii'g  telegram  to  Ottawa: 

"Toronto  facing  a  very  critical  situation  owing  to  ina- 
bility of  Hydro-Electric  Power  Commission  of  Ontario  to 
supply  necessary  electric  power  for  munition  plants  and  war 
purposes  and  normal  demands.  We  respectfully  urge  you  to 
pass  an  order-in-council  or  secure  an  interim  report  from  -Sir 
Flenry  Drayton  on  the  subject  to  cover  the  shortage,  as  an 
immediate  temporary  emergency  measure.  Immediate  action 
imperative  or  we  will  have  to  cut  street  lights  and  munition 
plants  will  also  suffer." 


Mr.  H.  E.  Rose,  who  has  for  the  last  nine  years  been 
associated  with  the  Canadian  Machine  Telephone  Company 
as  manager  of  their  exchanges  at  Burford,  Brantford  and 
St.  George,  resigned  his  position  late  in  September  and  has 
returned  to  his  old  home  in  Cleveland. 


Regulation  of  Sale  and  Installation  of  Electrical 
Heating  Devices  in  Winnipeg 


The  city  electrician  of  'Winnipeg,  Mr.  F.  A.  Cambridge, 
one  of  the  best  known  Canadian  authorities  on  electrical 
inspection  matters,-  has  just  presented  his  annual  report  for 
the  fiscal  year  1916-17.  The  report  is  interesting  throughout 
but  especially  so  in  its  reference  to  the  "Regulation  of  Sale 
and  Installation  of  Electrical  Heating  Devices,  etc.,"  which 
is  as  follows: 

Regulation  of  Sale  and  Installation  of  Electrical  Heating 
Devices,  etc. 

"The  increased  use  of  electricity  for  cooking  and  heat- 
ing also  called  for  the  inspection  of  193  separate  devices  and 
their  wiring  installed  for  this  purpose.  The  growing  popu- 
larity of  these  devices  is  not  without  attendant  difficulties, 
notably  that  of  overloading  of  lighting  circuits;  the  average 
individual  is  unfortunately  seized  with  the  idea  that  a  lanip 
socket  possesses  unlimited  capacity,  so  that  we  find  an  alarm- 
ing increase  in  the  number  of  "jumped"  fuses.  If  citizens 
could  but  realize  that  the  fuse  is  the  safety  valve  designed 
for  their  protection  they  would  likely  refrain  from  allowing 
this  practice — the  evil  is  also  very  prevalent  on  motor  instal- 
lations, in  fact  the  whole  situation  is  for  from  satisfactory, 
and  one  calling  for  drastic  treatment. 


"Included  in  this  branch  of  our  work  lies  the  examination 
of  certain  forms  of  electrical  cooking  and  heating  devices 
that  are  offered  for  sale  by  stores;  in  articles  of  American 
origin  this  is  rarely  necessary,  for  the  reason  that  they  are 
usually  submitted  to  the  Underwriters'  Laboratories,  Chicago, 
for  criticism,  but  there  are  scores  of  devices  manufactured  in 
Canada — many  in  our  own  city  that  in  absence  of  a  Can- 
adian laboratory  we  have  to  pass  upon  ourselves.  This  is 
a  burden  of  responsibility  we  are  not  properly  equipped  to 
handle  and  entails  expenditure  of  considerable  time  for 
which  we  have  no  monetary  return.  To  give  one  instance — 
one  type  of  electric  heater  formerly  offered  for  sale  in  this 
city  and  subsequently  condemned  by  us,  necessitated  the 
writing  and  perusal  of  no  less  than  sixty-four  letters  and 
reports,  together  with  examination  of  seven  different  devices 
before  this  line  of  appliances  could  be  brought  to  a  stage  of 
sufficient  safety  to  be  handled  by  the  public. 

".\  measure  affording  us  considerable  assistance  was  the 
step  taken  by  the  Legislative  Committee  in  obtaining  in- 
creased power  from  the  legislature  at, its  last  session  enabl- 
ing us  to  condemn  and  order  withdrawn  from  sale  electrical 
apparatus  deemed  unsafe.    Already  under  these  powers  sev- 
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eral  condemnations  have  taken  place,  and  as  a  natural  se- 
quence dealers  are  more  careful  in  placing  orders.  I  am 
satisfied  the  advanced  step  will  he  the  means  of  affording 
much  needed  protection  to  the  public." 

Under  the  heading  "Fires  and  Accidents,"  the  report 
gives  some  interesting  examples  of  fires  ca,used  by  defective 
electric  wiring,  reiterating  at  the  same  time  the  statement 
that  electricity  is  frequently  wrongly  blamed  for  fires  due 
to  other  causes.  In  this  connection  we  quote  again  from 
the  report: — 

Fires  and  Accidents 

"The  Provincial  Fire  Commissioner  and  chief  of  Fire 
Department  both  called  upon  us  to  report  on  fires  of  alleged 
electrical  origin.  The  frequency  with  which  fires  are  blamed 
on  electric  wiring  renders  it  highly  desirable  that  the  actual 
facts  should  be  ascertained.  In  most  of  these  cases  no 
evidence  open  to  us  could  be  found  to  warrant  a  finding  of 
electrical  origin  of  fire;  in  eight  cases,  however,  incipient 
fires  were  caused  by  electrical  apparatus  or  wiring.  Of  these 
three  were  due  to  domestic  electric  irons  being  left  with  the 
current  on  and  neglect  to  use  approved  stands;  one  was  due 
to  burnout  of  motor  resulting  from  imperfect  operation  of 
an  automatic  switch;  one  from  grounding  of  current  in  iron 
conduit  system  due  to  lack  of  testing  by  operating  engineer 
in  a  private  plant,  and  another  due  to  water  leaking  over 
wires  that  were  in  proximity  to  metal  ceiling.  The  only 
fire  connected  with  theatres  was  an  accident  in  a  moving- 
picture  house  operating  room,  in  which,  through  carelessness 
of  ayi  operator,  2,000  feet  of  film  was  destroyed  by  fire;  the 
protective  features  employed  were  sufficient  to  obviate  danger 
to  the  audience.  The  remaining  case  was  due  to  street  light- 
ing wires  coming  in  contact  with  roof  of  building.  The 
wires  had  been  strung  temporarily  during  a  fire  on  adjoining 
street.  The  burning  out  of  a  couple  of  bell-ringing  trans- 
formers in  a  large  hotel  building  led  to  an  investigation 
which  showed  that  a  number  of  these  devices  of  sub-standard 
types  have  been  installed  without  permits,  in  place  of  bat- 
teries that  are  the  usual  practice.  While  these  transformers 
may  be  used  with  safety  if  of  proper  type,  the  use  of  de- 
fective types  may  be  attended  with  danger  to  persons  and 
property.  With  the  co-operation  of  the  building  inspector, 
therefore,  we  propose  checking  up  these  devices  so  as  to 
ascertain  their  condition. 

"Several  cases  of  electric  shock  were  investigated,  and 
causes,  if  found  removed.  In  one  case  a  tenant  in  a  large 
apartment  block  received  a  320  volt  shock  in  a  bathroom 
from  a  brass  socket.  This  was  in  one  of  the  older  blocks 
wired  prior  to  our  present  regulations.  We  secured  the 
elimination  of  all  reachable  sockets  in  all  the  bathrooms  of 
this  block.  In  another  case  a  janitor  had  undertaken  to 
repair  a  switch  and  had  left  live  contacts  exposed  in  a  bath- 
room, resulting  in  shock  to  party  taking  a  bath.  In  an- 
^  other  ctse  amateurs  had  installed  wiring  in  a  stable  in  such 
a  faulty  manner  that  horses  were  severely  shocked.  A  case 
where  another  amateur  had  installed  an  extension  light  for 
convemence  of  an  invalM  lady  with  the  result  that  party  was 
severely  shocked  by  touching  the  metal  of  bedstead  and 
imperfectly  insulated  lamp  socket.  These  and  other  acci- 
dents as  well  as  a  large  number  of  interferences  with  wiring, 
bringing  about  danger  of  fire  and  shock,  illustrate  the  abso- 
who  too  often,  are  not  only  running  considerable  risk  them- 
lute  necessity  of  curbing  the  activities,  of  unqualified  persons, 
selves,  but  expose  others  to  dangers  that  unfortunately  are 
only  manifest  after  someone  has  been  more  or  less  shocked." 


Captain  Basil  Winter,  M.C.,  electrical  engineer,  of  St. 
John.  N.B.,  reported  missing,  is  now  presumed  to  have  been 
killed.  News  to  this  ef?ect  has  been  received  by  his  mother. 
Captain  Winter  was  a  graduate  of  McGill  University. 


Winnipeg  Jovians  Resume  Luncheons 

The  Winnipeg  Jovian  League  have  again  resumed  their 
bi-weekly  luncheons,  and  from  every  indication  they  are  in 
for  a  busy  season.  At  a  recent  luncheon  it  was  decided  to 
hold  a  bowling  tournament  commencing  on  October  19th; 
and  other  features  of  the  sports  programme  will  be  carried 
on  throughout  the  season.  The  annual  election  of  officers 
held  on  October  11th  resulted  as  follows: — President,  J.  H. 
Schumacher;  vice-president,  VV.  G.  Vogan;  treasurer,  C.  T. 
Kummen.  Executive  Committee: — W.  F.  Minty,  F.  B.  Ken- 
nedy, J.  S.  Henry,  L.  R.  Baker. 

The  following  recommendations  were  made,  in  connec- 
tion with  officers  for  the  Jovian  Order: — Cadmus,  H.  W. 
Billing;' Statesman-At-Large,  L.  R.  Baker;  Statesman,  A.  E. 
Esling;  First  Tribune,  J.  S.  Henry;  Second  Tribune,  C.  J. 
Brown. 


Companies  Oppose  Expense  at  This  Time  " 

Application  has  been  made  to  the  Quebec  Public  Utili- 
ties Commission/sitting  in  Montreal,  to  compel  the  Montreal 
Light,  Heat  and  Power  Company,  Tramways  Company,  and 
Montreal  Public  Service  Corporation  to  place  their  lighting 
wires  underground  in  district  No.  4  in  the  down-town  dis- 
trict. The  conduits  have  been  constructed  for  the  city  by  the 
Electrical  Commission,  who  ordered  the  companies  to  bury 
the  wires  and  remove  the  overhead  equipment.  •  It  was 
stated  at  the  hearing  that  the  city  had  served  several  no- 
tices upon  the  companies  without  result,  and  the  city  now 
asked  for  a  compelling  order.  The  reply  of  the  companies 
was  that  the  high  cost  of  labor  and  the  impossibility  of 
securing  materials  made  it  out  of  the  question  to  do  the 
work,  and  that  therefore  no  such  order  as  asked  for  by  the 
city  should  be  made.    The  hearing  was  adjourned. 


Quebec  Railway's  Year 

Quebec  Railway,  Light,  Heat,  and  Power  Company  re- 
ports satisfactory  expansion  in  gross  revenues  for  the  year 
ending  June  30  last,  but  the  rising  costs  of  operation,  affecting 
all  utilities  to-day,  absorbed  all  the  gain  and  a  little  more. 
Thus,  while  gross  income  at  $3,062,882,  including  ordinary 
earnings  and  miscellaneous  income,  was  nearly  $100,000  ahead 
of  1915-16,  net  after  operating  expenses  was  about  $32,000  be- 
hind. The  surplus  after  interest  was  $200,587  against  $215,403 
the  previous  year,  and  the  net  sum  added  to  surplus  $121,670. 
bringing  that  account  up  to  $684,572. 


Figures 

for  three 

years  as  to  gross  income. 

net  income. 

and  charges 

are  given 

in  the  following 

table: 

1917. 

1916. 

-  1915. 

Gross   

$1,968,604 

$1,784,074 

Expenses 

..  1,155,969 

1,039,750 

024,817 

Net  ....... 

$938,850 

$859,257 

733,447 

739,482 

$315,403 

$119,775 

Society  for  Electrical  Development  Aid  in  Christmas  Gift 
Campaign 

With  a  view  to  concerted  action  in  selling  electrical 
gifts,  the  Society  for  Electrical  Development,  39  West  39th 
Street,  New  Yoi^k,  will  conduct  a  nation-wide  campaign 
which  will  take  the  place  of  "America's  Electrical  Week." 
Members  and  non-members  of  the  Society  will  be  ofifered 
attractively  designed  window  lithographs,  window  cards,  win- 
dow transparencies,  poster  stamps,  etc.,  without  cost.  The 
official  design  is  now  ready  and  embodies  the  Christmas 
spirit  through  picture  story  of  the  slogan  "Give  Something 
Electrical  This  Christmas."  Suggestions  are  also  available 
for  advertising  by  newspaper,  mailing  cards,  folders,  etc. 
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The  War-time  Bonus  for  Electric  Railway 
Employees 

The  problem  of  meeting  the  railway  employees'  requests 
for  higher  wages  is  what  is  troubling  the  companies  at  the 
present  time.  Income  is  small  and  yet  the  cost  of  living  is 
rising.  War-time  bonusing,  already  practised  in  England, 
Canada,  and  the  United  States,  as  a  remedy  to  the  situation, 
was  discussed  by  E.  G.  Connette,  president  of  the  United  Gas 
and  Electric  Corporation,  New  York  City,  at  a  meeting  of  the 
American  Electric  Railway  Association  held  recently  in  New 
York.    From  his  paper  the  following  notes  were  taken: 

From_  one  end  of  the  country  to  the  other  come  the  re- 
ports of  the  electric  street  railways  whose  employees  are  ask- 
ing for  relief  to  meet  the  high  cost  of  living.  The  difficulties 
of  the  electric  railways  were  brought,  in  part,  to  a  critical 
state  by  world  causes.  While  the  great  increase  in  the  prices 
of  commodities  of  all  kinds  and  of  labor  began  long  before  the 
war,  it  is  in  the  period  since  the  war  opened  that  these  in- 
creases have  become  the  greatest. 

The  present  situation  all  grows  out  of  the  mistake  made 
in  the  days  of  street  railway  infancy,  of  setting  a  fixed  fare, 
the  nickel,  to  remain  through  all  time  to  cling  about  the  elec- 
tric railway  and  choke  it. 

But  the  fact  that  the  mistake  of  the  fixed  fare  was  made 
should  not  be  allowed  to  hamper  the  future  of  our  communi- 
ties. For  that,  after  all,  is  what  insistence  on  a  fixed  fare 
would  mean.  Individuals  come  and  go,  and  their  fortunes  are 
of  little  moment.  But  modern  cities,  to  be  prosperous,  must 
have  efficient  public  utilities.  And  without  prosperity  public 
utilities  cannot  be  efficient.  Anything  done  to  the  damage  of 
the  public  utility  damages  the  community  by  the  harm  it  does 
to  the  public  service. 

Fixed  Fare  Involves  Complications 

This  is  the  big  lesson  to  communities  of  the  struggle  of 
the  electric  railways  to  get  out  of  the  web  of  a  fixed  fare. 
Whether  the  6c  fare  is  the  remedy  for  present  troubles,  or  the 
zone  system  or  a  new  form  of  public  control  for  electric  rail- 
ways, or  whether  it  be  municipal  or  near-municipal  owner- 
ship need  not  be  debated  now.  I  am  not  inclined  to  find  a 
panacea  in  any  one  of  these  measures. 

One  of  the  immediate  problems  coming  in  the  train  of 
perplexities  brought  on  by  the  fixed  fare  is  that  of  meeting 
the  almost  universal  demand  for  more  and  more  wages,  and 
still  more  wages,  caused  "by  the  rising  costs  of  living  due  to 
the  war.  The  company  is  rare,  indeed,  that  has  not  made  at 
least  one  raise  in  wages  since  say,  1912,  and  many  of  the  com- 
panies have  made  several.  Nor  have  they  all  been  forced  by 
strikes — numerous  raises  have  come  through  direct  negotia- 
tions with  the  men,  through  arbitration,  and  many  have  been 
made  by  the  companies  voluntarily,  notwithstanding  the  fact 
that  the  earnings  of  very  few,  if  any,  of  the  companies  war- 
ranted any  increase  in  the  cost  of  operation,  especially  if 
proper  provision  had  been  made  for  taking  care  of  mainten- 
ance and  renewals. 


Meeting  Wages  Demands  With  JLow  Income 

But  as  the  tide  of  living  costs  continue  to  rise,  and  with  it 
the  need  of  higher  wages,  the  same  rising  tide  of  costs  finds 
the  poor  employers— and  the  interests  of  their  employees  as 
well — chained  to  the  stake  of  the  fixed  nickel  fare.  The 
waters  even  now  are  rising  about  their  necks,  and  some,  in- 
deed, have  been  utterly  submerged,  while  others  are  in  the 
hands  of  the  life-saving  crew — the  receivers. 

How  can  the  demand  for  increase  of  wages  or  wage 
bonuses  be  met  with  income  already  too  small?  Some  com- 
panies have  endeavored  to  meet  the  emergency  by  a  war-time 
bonus,  holding,  as  seems  true,  that  as  the  emergency  is  one 
of  war  time,  it  is  too  much  to  ask  that  a  permanent  wage 
scale  be  set  now,  that  a  war-time  bonus,  to  endure  only  while 
war  conditions  last,  is  the  fairer  solution.  Labor  unions  gen- 
erally are  opposed  to  a  wage  bonus  of  any  kind,  as  the  wage 
earner  is  naturally  inclined  to  secure  the  highest  possible 
wage  in  permanent  form,  and  not  one  that  cannot  be  auto- 
matically reduced.  Therefore,  the  question  of  wage  bonus  is 
a  difficult  one  'to  solve.  The  theory  of  it  is  doubtless  correct 
from  an  economic  point  of  view,  provided  the  company  can 
afiford  it. 

England,  Canada,  and  United  States  OfferrWar  Bonuses 

In  England  the  Government  Committee  on  Production 
decreed  that  all  employees  on  the  electric  tramways  more 
than  18  years  of  age  should  receive  an  increase  of  two  shill- 
ings and  six  pence  (about  60c)  a  week  as  a  bonus  on  the  war 
wage  now  being  paid,  while  all  employees  under  18  are  to  get 
a  bonus  of  one  shilling  and  three  pence  (about  30c).  These 
bonuses  are  regarded  solely  as  war  bonuses. 

Numerous  companies  in  Canada  have  announced  war 
bonuses,  in  a  desire  to  meet  the  increased  cost  of  living. 

In  Vancouver,  B.C.,  the  men  refused  the  bonus,  but  the 
arbitration  board  granted  the  increased  wage  demands  of  the 
men,  stipulating,  however,  that  the  increase  was  only  fqr  the 
duration  of  the  war,  making  it  in-ef?ect  a  war  bonus. 

In  the  United  States  steps  along  this  line,  varying  in  de- 
tails, have  been  taken,  I  am  informed,  by  companies  in  Rich- 
mond, Joliet,  Athens,  Lexington,  Topeka,  Omaha,  Louisville, 
Duluth,  Cumberland,  Harrisburg,  Pa.;  Los  Angeles,  Cal.; 
Seattle,  Wash.;  Washington,  D.C.;  Mobile,  Ala.;  Grand 
Rapids,  Mich.;  East  St.  Loui's,  111.;  Colorado  Springs,  Colo.; 
Elmira,  N.Y.;  Chicago,  and  elsewhere.  But  the  bonus  is  an 
emergency  measure,  the  emergency  brought  about  by  the  war, 
It  is  not  a  cure;  it  is  a  palliative.  It  does  not  remove  the' 
cause  of  the  disease;  it  treats  only  the  symptoms.  Even  if  a 
company  wishes  to  pay  a  war  bonus,  the  great  question  still 
remains  with  most  of  them,  "Where  is  the  money  to  come 
from?"   "Who  is  to  pay  the  companies  a  war  bonus." 

Not  one-half  of  the  companies  in  the  State  of  New  York 
are  making  even  their  fixed  charges;  some  are  not  making 
even  their  operating  expenses. 

Reduce  Charges  Against  Railways 

Electric  railway  men  believe  in  the  American  policy  of 
high  wages  and  prosperous  worknien,  for  this  makes  prosper- 
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ous  communities.  But  street  car  companies  must  pay  the 
wages  and  their  war  bonuses  out  of  the  fares.  Clearlj^,  then, 
income  must  be  more  or  charges  against  the  railways,  such  as 
paving  taxes,  franchise  taxes,  etc.,  must  be  eliminated  or  re- 
duced. 

If  indirect  taxes,  such  as  paving  taxes,  franchise  taxes, 
percentage  of  gross  income  .paid  to  cities,  etc.,  were  elimin- 
ated with  urban  companies  generally,  it  would  doubtless  in- 
crease the  income  to  such  an  extent  as  to  preclude  the  neces- 
sity for  raising  fares,  and,  in  some  cases,  would  put  the  com- 
panies in  a  financial  position  where  they  would  be  able  to 
provide  for  increase  in  wages  or  wage  bonuses.  It  is  believed 
that  communities  generally  would  prefer  to  have  the  indirect 
taxes  removed  from  the  public  utility  companies  rather  than 
have  the  rates  raised. 

Private  capital  has  learned  its  lesson  and  has  gone  on  a 
strike.  It  cannot  be  lured  back  to  the  electric  railway  field 
until  it  is  granted  full  protection  of  its  investment.  Capital 
cannot  be  coerced — it  must  be  convinced.  It  is  certainly  con- 
vinced at  this  time  that  the  average  street  railway  is  in  no 
condition  financially  to  increase  wages  or  grant  wa'r  bonuses 
to  employes,  unless  in  some  manner  they  are  able  to  increase 
their  income  to  meet  the  charge.  The  electric  railway  indus- 
try does  not  enjoy  war  profits.  Its  rates  are  fixed  by  law. 
The  expenses  of  operating  are  constantly  increasing  by  the 
increase  in  the  price  of  labor  and  material,  and  the  industry  is 
not  in  a  position  to  pay  war  bonuses. 


Accidents  Between  Street  Cars  and  Automobiles 

At  the  meeting  of  the  National  Safety  Council,  Mr.  C.  B. 
Smith,  Chicago,  111.,  presented  a  report  covering  investiga- 
tions of  collisions  between  automobiles  and  electric  railway 
cars.  Over  19,000  accidents  of  nearly  fifty  electric  railway 
companies  had  been  investigated,  and  the  data  was  collected 
in  such  a  way  as  to  determine  the  proportion  of  these  due  to 
the  negligence  of  the  automobile  driver  and  that  chargeable 
to  the  motorman.  The  investigation  also  served  to  bring  out 
the  circumstances  characterizing  the  accident,  together  with 
the  preventable  causes  involved.  The  report  is  to  be  con- 
sidered as  informational  only,  since  the  vastness  of  the  field 
would  require  years  to  cover. 

As  a  general  classification  the  accidents  were  segregated 
under  the  following  headings:  Urban,  suburban,  interurban 
or  country,  and  grade  crossing.  Along  with  the  accident  data 
themselves  went  statements  as  to  the  efforts  being  made  by 
organizations  to  reduce  accidents,  and  suggestions  as  to  co- 
operation. 

Arranging  the  accidents  by  geographical  groups  and 
weighting  the  numbers  by  multiplying  by  factors  to  take  ac- 
count of  the  population  served  by  the  several  companies,  it 
appears  that  the  following  figures  represent  the  relative  rates 
of  accident  occurrence:  In  the  East,  13,874;  in  the  Central 
district,  20,592;  in  the  South,  18,602;  in  the  Central  West, 
36,172,  and  on  the  Pacific  Coast,  25,857. 

Of  preventable  accidents  the  data  showed  that  the  causes 
in  order  of  seriousness  for  the  whole  country  were  these:  J, 
automobile  pulling  onto  track  in  front  of  car;  2,  automobile 
operating  at  excessive  speed;  3,  insufficient  clearance  attribut- 
able to  automobile  driver;  4,  miscellaneous;  5,  other  negli- 
gence of  automobile  driver;  6,  inattentiveness  of  automobile 
driver;  7,  automobile  struck  stopped  car;  8,  disobedience  of 
traffic  rules  by  automobile  driver;  9,  insufficient  clearance 
chargeable  to  motorman;  10,  defective  or  slippery  pavement; 
11,  inattentiveness  of  motorman;  12,  other  negligence  of 
motorman;  13,  defective  or  slippery  rail;  14,  excessive  speed 
of  car;  15,  defective  equipment  of  automobile;  16,  defective 
equipment  of  car;  17.  view  obstructed  by  snow,  rain,  or  fog; 
18,  interference  of  passengers  with  motorman;  19,  disobedi- 
ence of  traffic  rules  by  motorman. 


English  Railways  Find  Fares  Inadequate 

Electric  street  railways  in  England,  like  those  on  this 
continent,  are  finding  their  present  revenues  inadequate  and 
too  low  for  best  operation  and  service.  The  Mayor  of  Black- 
pool, at  the  annual  meeting  of  the  Municipal  Tramways  Asso- 
ciation of  Great  Britain,  stated  that  16  tramways  in  the  coun- 
try were  not  able  to  make  money  and  that  20  systems  made  a 
profit  of  no  more  than  sixpence  per  hundred  passengers.  An 
upward  revision  of  fares  and  restriction  of  class  concessions 
seemed  to  be  the  only  solution  to  the  difficulty: 

According  to  a  paper  on  "Tramway  Finance,"  the  usual 
rate  stipulated  in  the  acts  of  Parliament  is  Id.  a  mile,  and  in 
some  cases  this  rate  is  in  operation.  How,  then,  could  the 
revenue  be  increased  By  lowering  the  rates  more  riders 
might  be  attracted,  but  this  could  only  be  done  by  reducing 
the  penny  zone  to  a  half-penny  one — a  course  to  which  the 
authors  were  most  strongly  opposed — or  by  lengthening  the 
zones.  In  either  case  a  considerable  increase  in  the  number 
of  passengers  carried  would  have  to  take  place  before  the 
previous  revenue  could  be  obtained,  and  local  conditions  must 
decide  whether  a  sufficient  increase  would  take  place  to  ensure 
a  larger  revenue.  The  only  alternative  was  to  increase  the 
rate  per  mile,  which  would  require  the  sanction  of  Parliament. 
This  question,  it  was  said,  was  receiving  the  attention  of  the 
executive  councils  of  the  association  and  the  Tramways  and 
Light  Railways  Association.  Many  undertakings  which'  had 
been  charging  less  than  the  statutory  limit  had  increased  their 
fares,  with  satisfactory  results. 

Low  Workmen's  Fares 

The  paper  stated  that  workmen's  fares  were  subject  to  a 
maximum  of  y^d.  per  mile,  and  undertakings  which  charged 
that,  rate  could  not  increase  the  revenue  from  this  source 
without  statutory  authority.  Even  where  a  profit  was  shown 
on  the  whole,  it  might  be  found  that  the  early  morning  pas- 
sengers were  being  carried  at  a  loss,  and  the  passengers  pay- 
ing the  usual  fares  were  contributing  to  make  up  this  loss. 
Moreover,  in  some  instances  children's  fares  were  on  too  lib- 
eral a  scale.  Many  concessions  had  been  granted  to  various 
sections  of  the  communities,  and  these  should  be  withdrawn. 

On  the  subject  of  expenditures, the  authors  said  that  much 
energy  could  be  saved  by  careful  driving  and  systematic  in- 
spection of  electrical  equipment  of  cars.  Car  meters,  with 
careful  examination  of  the  records,  were  strongly  recom- 
mended. Some  system  of  standardization  of  wages,  with  a 
properly  constituted  authority  to  settle  differences  and  dis- 
putes, was  also  deemed  desirable.  Furthermore,  it  was  held 
that  the  utmost  economy  was  necessary  in  maintenance  and 
repairs,  but  that  provision  should  be  made  to  repair  the  per- 
manent way  in  the  near  future. 

In  a  i)aper  on  "Differentiation  in  Fares,"  the  writer  point- 
ed out  that  tramways — at  least,  in  London — were  meeting 
with  keen  competition  in  respect  to  speed  and  fares,  coupled 
with  enormously  increased  expenses.  Differentiation  in  fares 
in  favor  of  bona  fide  workmen  was  compulsorj',  although  it 
meant  running  at  a  loss,  and  such  services  were  kept  down  to 
the  minimum  by  the  companies  which  first  took  up  tramway 
work  as  a  business  enterprise.  Municipalities,  however,  had 
increased  them  and  reduced  the  fares,  so'  that  in  London  there 
was  a  continuous  stream  of  workmen's  cars  between  3.30  and 
8  a.m.,  and  special  cars  between  noon  and  2  p.m..  and  again 
between  5  and  7  p.m.,  to  cope  with  this  trafiic.  A  rate  of  10 
miles  for  2d.  (in  one  case  18  miles  for  2d)  seemed  to  be  about 
the  average.  Temperate  comment  on  this  state  of  affairs,  the 
author  remarked,  was  difficult. 

Too  Much  Differentiation 

Moreover,  many  tramway  systems  allowed  all  passengers 
boarding  cars  before  8  a.m.  to  purchase  return  tickets  at 
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workmen's  rates,  which  involved  a  loss  to  the  undertakings. 
Other  concessions  had  been  granted  to  school  children,  blind 
people,  etc.,  and  the  whole  system  of  differential  fares  and  free 
traveling  was  utterly  wrong.  The  only  true  basis  for  fixing 
fares,  it  was  asserted,  is  the  cost  of  providing  the  service 
rendered,  all  who  avail  themselves  of  that  service  being  re- 
quired to  pay  on  a  uniform  scale.  All  municipal  tramway 
undertakings,  therefore,  ought  to  raise  workmen's  fares  to 
the  legal  limit,  cancel  all  free  passes,  and  withdraw  all  spe- 
cial rates,  or  else  have  the  municipality  buy  at  full  value  tick- 
ets for  the  favored  classes. 


Sydney  Electrical  Engineer  Visiting  Canada 

The  electrical  engineer  in  charge  of  the  extensive  muni- 
cipal electric  light  and  power  department  of  the  Municipal 
Council  of  the  city  of  Sydney,  contemplates  leaving,  four 
weeks  hence,  for  Canada,  with  a  view  to  the  inspection  of 
similar  works  and,  possibly,  placing  considerable  orders  for 
electrical  equipment  with  manufacturers  in  the  Dominion. 
He  will  take  forward  with  him  letters  of  introduction  fur- 
nished by  the  Canadian  Trade  Commissioner  Serpice  in  Aus- 
tralia to  interested  manufacturers. 

The  City  Council  has  already  expended  £2,500,000  on  its 
electric  light  and  power  plant  and,  on  account  of  the  diffi- 
culty of  obtaining  machinery  and  other  requisites,  has  notified 
that  no  further  new  installations  or  extensions  will  be  per- 
mitted for  some  considerable  time. — Weekly  Bulletin.  Dept. 
of  Trade,  Aug.  20. 


Electric  Vehicles  Extensively  Used  in  Postal  Service 

By  A.  Jackson  Marshall 

Electric  trucks  are  being  used  very  successfully  by  the 
Postal  Department  in  a  large  number  of  cities.  St.  Louis 
has  had  a  fleet  of  electric  trucks  in  its  postal  service  for 
more  than  six  years,  which  have  given  splendid  service  even 
under  the  most  severe  weather  conditions.  These  trucks 
are  in  service  from  5.4.5  a.m.  to  11.30  p.m.  and  average  30 
miles  each  day. 

The  postal  service  in  Boston  uses  15  electric  trudcs  which 
are  operated  on  the  "battery-service"  plan.  These  "elec- 
trics" make  runs  of  25  miles  each  day,  and  have  made  sub- 
stantial savings  as  well  as  greater  efificiency  in  handling  the 
mail. 

Excellent  in  Congested  Traffic 

The  largest  electric  postal  fleet  is  probably  that  of  the 
New  York  Postal  Transfer  Service,  which  operates  47  "elec- 
trics." These  trucks  have  been  in  service  for  three  years, 
and  are  on  duty  for  two  ten-hour  periods  each  day.  The 
dependable,  simply-operated  electric  truck  has  been  found 
almost  indispensable  in  this  service,  which  requires  the 
speedy  and  safe  negotiation  of  congested  traffic. 

It  is  interesting  to  note  that  several  foreign  countries 
have  long  appreciated  the  electric  vehicle  for  postal  service. 
A  fleet  of  30  electric  trucks  was  installed  in  Vienna  in  1913, 
and  after  one  year's  experimentation  were  pronounced  to  be 
particularly  satisfactory  for  the  transportation  of  the  mails. 
This  fleet  has  since  been  iricreased  to  45  "electrics,"  and  one 
truck  has  a  record  of  15  months  postal  service  in  Austria 
covering  500,000  kilometers  with  no  interruptions  for  battery 
troubles  or  other  repairs. 

Recent  reports  from  the  Transvaal  indicate  that  electric 
vrhiclcs  arc  used  by  the  postal  department  of  Johannesburg, 
and  their  economics  in  fuel  and  tire  costs  have  done  much 
tr)  poimlarize  the  "electric"  in  this  South  African  city. 

Electric  vehicles  are  also  being  used  in  considerable 
numbers  for  postal  service  in  England,  and  have  been  suc- 
cessfully used  in  Berlin,  Munich  and  Leipzig.. 


New  Books 

Electrical  Machinery — by  Terrell  Croft;  McGraw-Hill 
Book  Company,  New  York,  publishers;  price  $2.00;  cloth 
bound;  8  x  5^4;  317  pages;  302  illustrations.  In  the  pre- 
paration of  this  book  the  author  includes  the  essential  and' 
desirable  things  and  omits  what  he  considers  the  non-essen- 
tial. He  explains  the  theoretical  principles  and  outlines  the 
operating  facts  relating  to  a.c.  and  d.c.  generators  and  mo- 
tors and  similar  electrical  machines  on  this  basis.  Consider- 
able attention  has  been  paid  to  control  apparatus — installa- 
tion and  operation — and  to  trouble  location — its  correction, 
etc.  Briefly,  the  work  is  a  manual  'of  explanation  of  basic 
theoretical  principles,  operation  and  management  prepared 
particularly  to  assist  the  average  man  who  is  now,  or  who 
expects  some  ti'me  to  be,  engaged  in  practical  electrical 
work.    It  is  a  most  excellent  book. 

Electrical  Measurements  in  Practice — by  F.  Malcolm 
Farmer,  chief  engineer.  Electrical  Testing  Laboratories;  Mc- 
Graw-Hill Book  -Company,  Inc.,  publishers;  price  $4.00  net; 
350  pages,  size  6  by  9  ins.;  splendidh'  illustrated  with  photo- 
graphs and  diagrams;  standard  green  cloth  binding.  In  this 
volume  the  author  has  endeavored  to  present  the  subject 
of  electrical  measurements  in  a  simple,  practical  manner, 
and  from  the  standpoint  of  engineers  actively  engaged  in 
making  measurements,  test  and  investigations  in  the  elec- 
trical fndustry.  All  classes  of  measurements  that  the  lab- 
oratory and  testing  engineer  is  called  upon  to  make  have 
been  covered.  Instruments  are  described  in  more  or  less 
detail,  but  minute  descriptive  matter  pertaining  to  commercial 
instruments  has  been  limited  to  those  in  most  general  use. 
Maximum  demand  meters  have  been  more  fully  described 
because  they  are  a  comparatively  recent  development.  A 
short  chapter  is  devoted  to  curve  drawing  instruments. 


Trade  Publications 

Induction  Motors — Bulletin  No.  180,  by  the  Crocker- 
Wheeler  Company,  illustrating  and  describing  Form  Q  in- 
duction Motor,  2  and  3  phase,  squirrel  cage  type,  60  cycle,  1 
to  300  horsepower. 

C.G.E.  Publications— Bulletin  No.  49701,  Drying  and  Fil- 
tering of  Transformer  Oil;  Bulletin  No.  48932,  Arc  Welding; 
Bulletin  No.  42014,  Headlights  and  Turbo-Generators  for 
Steam  Locomotives-;  Bulletin  No.  46251-B,  Outdoor  Meter- 
ing Outfits;  Bulletin,  Flood  Lighting  the  National  Capitol. 

C.G.E.  Publications — Bulletin  No.  48700,  Sprague  electric 
monorail  cranes;  Bulletin  No.  48923,  Type  W  electric  hoists, 
one  to  six  tons;  Bulletin  No.  45505,  induction  voltage  regu- 
lators (out-door  type);  Bulletin  No.  46016,  Thomson  hori- 
zontal edgewise  instruments  for  switchboard  service;  Bul- 
letin No.  41801,  motor-driven  exhaust  fan  outfits;  Bulletin 
No.  45606,  choke  coils  for  alternating  current  circuits;  Bul- 
letin 46030,  portable  instrument  transformers. 


"Personals 

Mr.  Dwight  Smith  has  been  appointed  Montreal  district 
sales  manager  of  the  Northern  Electric  Company.  Mr. 
Smith  was  formerly  manager  of  the  Ottawa  branch  office  of 
the  company. 

Mr.  G.  Porter,  chief  engineer  of  the  British  Columbia 
Electric  Railway  Company,  has  severed  his  connection  with 
that  company  and  is  entering  business  for  himself.  Mr. 
George  Kidd,  on  behalf  of  the  officials,  presented  Mr.  Porter 
with  a  very  handsome  gilt  French  ■  clock  and  wished  him 
every  success  in  his  new  venture. 
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Toronto  Electrical  Contractors'  Association 
Wants  Large  Attendance 

The  next  dinner  of  the  association  is  to  be  held  at  the 
Carls-Rite  Hotel,  Thursday,  Nov.  1,  at  7.30.  As  usual,  the 
remainder  of  the  evening-  will  be  spent  in  the  discussion  of 
the  problems  ever  present  to  the  Toronto  contractors. 

Thirty  members  were  absent  from  the  last  dinner,  but 
they  were  not  allowed  to  forget  that  fact,  for  each  delinquent 
member  received  the  following  personal  letter: 

"At  the  last  dinner  your  chair  was  empty.  After  the 
effort  to  secure  a  full  attendance,  this  was  surely  disappoint- 
ing. 

"It  is  so  easy  to  let  an  association,  such  as  ours,  go  to 
seed  entirely  on  account  of  neglect  and  lack  of  interest  on 
the  part  of  its  members.  Neither  you  nor  I  want  this  to  hap- 
pen. Yet,  to  succeed,  every  man  must  get  his  shoulder  to  the 
wheel,  because  it  is  an  uphill  job  at  best. 

"Before  you  throw  this  letter  into  the  waste-paper  bas- 
ket please  determine  that  you  won't  leave  it  to  the  other  fel- 
low next  time." 

This  is  bringing  an  encouraging  response,  and  a  much 
better  attendance  is  promised  for  the  coming  meeting. 

A  special  sign  of  activity  is  that,  instead  of  mailing  to 
the  missing  thirty  their  membership  ^  certificates,  the  secre- 
tary-treasurer, Mr.  J.  Everard  Myers,  is  scurrying  about,  ac- 
companying each  certificate  with  a  personal  call.  A  thrifty 
official  is  the  secretary-treasurer. 

Contractors,  whether  members  or  not,  should  not  miss 
this  next  meeting. 


N.  E, 


C.  A.  Broadens  Its  Scope— Aims  to  Make 
Contractor-Dealer  a  Vital  Factor  in 
Electrical  Industry 

The  National  Electrical  Contractors'  Association  held  its 
seventeenth  annual  convention  at  New  Orleans,  from  October 
9  to  13.  The  regisfration  included  contractors  and  represen- 
tatives of  other  branches  of  the  industry  from  every  section 
of  the  United  States.  The  main  feature  of  the  convention 
was  the  adoption  of  a  new  constitution  and  the  change  of 
name  to  "The  National  Association  of  Electrical  Contractors 
and  Dealers."  The  aim  of  these  changes  has  been  to  broaden 
the  scope  of  the  association  that  it  may  include  not  only  a 
much  more  representative  membership  of  contractors  and 
dealers  whose  principal  business  is  electrical,  but  also  make 
provision  for  an  associate  membership  of  persons,  firms,  or 
corporations  who  sell  electrical  supplies  at  retail  as  a  depart- 
ment or  minor  part  of  their  business.  Radical  changes  in  the 
new  constitution,  which  was  adopted  without  a  dissenting 
vote,  inaugurate  a  new  era  in  the  history  of  the  electrical  con- 
tracting business,  inasmuch  as  it  aims  to  evolve  an  associa- 
tion properly  organized  to  establish  the  contractor-dealer  as 
a  vital  factor  in  the  electrical  industry. 

Scope  of  Association  Broadened 

The  broadening  of  the  scope  of  the  association  is  evi- 
denced by  the  following  statement  of  its  objects: 


To  promote  the  welfare  of  its  members. 

To  distribute  among  them  the  fullest  information  obtain- 
able in  regard  to  all  matters  affecting  the  electrical  contract- 
ing and  retail  electrical  merchandising  business. 

To  issue  engineering  and  data  sheets  required  in  electri- 
cal contracting  problems. 

To  collect  data  relating  to  the  business  of  electrical  con- 
tracting and  retail  merchandising. 

To  aid  in  bringing  about  more  friendly  relations  between 
electrical  contractors  and  electrical  retail  dealers,  and  others 
engaged  in  the  electrical  industry. 

To  assist  in  marketing  high-grade  electrical  material  and 
apparatus  of  American  manufacture. 

To  encourage  its  members  in  establishing  and  conducting 
attracti.*'e  retail  electrical  stores. 

To  elevate  the  standard  of  electrical  installations.  ^ 

To  co-operate  with  the  National  Fire  Protection  Associa- 
with  with  a  view  to  improving  the  quality  of  electrical  ma- 
terial, as  well  as  its  installation. 

To  co-operate  with  the  American  Institute  of  Electrical 
Engineers  in  the  solution  of  all  electrical  engineering  pro- 
blems, particularly  the  preparation  of  and  compliance  with 
standard  specifications. 

To  co-operate  with  the  American  -  Institute  of  Architects 
in  recommending  standard  and  iniproved  electrical  specifica- 
tions. 

To  co-operate  with  all  wholesalers  of  electrical  supplies 
in  the  study  of  distribution,  standardizing  of  packages  and 
catalogue  numbers,  and  in  reducing  the  expense  of  wholesale 
electrical  merchandising. 

To  co-operate  with  the  National  Electric  Light  Associa- 
tion, its  members,  and  all  other  public  service  and  municipal 
electric  ligljt  and  power  companies  in  their  endeavor  to  solve 
all  problems  tending  to  improve  service  to  consumers. 

To  co-operate  with  the  National  Electrical  Credit  Asso- 
ciation. 

To  collect  and  diffuse  information  affecting  merchants, 
manufacturers,  builders,  and  others  engaged  in  erecting 
buildings. 

Wider  Membership 

Under  the  new  constitution,  members  in  the  association 
are  defined  as  persons,  firms,  or  corporations  engaged  in  the 
business  of  electrical  contracting  and  repairing,  including  the 
installation  of  electrical  apparatus  and  materials,  or  engaged 
in  the  retailing  of  electrical  supplies,  or  in  both  contracting 
and  retailing,  it  being  understood  that  such  electrical  con- 
tracting and  retailing  must  be  their  principal  business.  Asso- 
ciate members  are  defined  as  those  persons,  firms,  or  corpora- 
tions who  sell  electrical  supplies  at  retail  as  a  department  or 
minor  part  of  their  business.  For  purposes  of  definition  the 
electrical  contractor  or  dealer  shall  be  any  individual,  firm,  or 
corporation  carrying  a  general  stock  of  electrical  supplies, 
and  who  may  be  prepared  to  make  electrical  installations.  Fie 
shall  have  an  established  location  where  he  transacts  his 
business  with  the  public,  and  must  have  a  sign  or  placard  dis- 
played announcing  the  character  of  his  business,  and  shall 
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maintain  the  usual  set  of  books  and  records  necessary  to  the 
conducting  of  any  ordinary  business.  He  shall  carry  a  stock 
of  electrical  supplies  of  not  less  than  $250  for  the  performance 
of  electrical  installation  work. 

Ills  of  the  Industry 

One  of  the  features  of  the  meeting  was  an  address  by  Mr. 
William  L.  Goodwin,  of  San  Francisco,  on  "The  Ills  of  the 
Industry  and  Their  Remedy."  This  address,  abstracted  in  an 
article  below,  is  perhaps  the  most  comprehensive  and  instruc- 
tive analysis  ever  made  of  the  electrical  industry.  In  it  was 
included  a  plan  known  as  the  Goodwin  plan,  involving  a  cam- 
paign of  education  conducted  principally  through  trade 
papers,  trade  organizations,  and  other  channels,  and  co-ordin- 
ating the  various  interests  in  the  electrical  industry.  The  aim 
of  this  plan  is  to  bring  together  into  harmonious  action  the 


various  interests  in  the  industry,  so  that  there  may  be  estab- 
lished the  retail  distribution  of  electrical  materials  at  a  -fair 
price  to  the  consumer  and  at  a  fair  profit  to  all  parties  taking 
part  in  the  transaction. 

Other  addresses  were  delivered  by  S.  E.  D'oane,  chief  engi- 
neer, National  Lamp  Works,  Cleveland,  O.,  on  "Electrical 
Manufacturers  of  America  as  Compared  With  Those  of  For- 
eign Countries";  by  W.  J.  Clark,  of  the  General  Electric  Com- 
pany, on  "A  Comparison  of  Manufacturing  Conditions  Abroad 
and  in  This  Country";  by  S.  A.  Chase,  of  the  Westinghouse 
Electric  and  Manufacturing  Company,  entitled,  "The  Electri- 
cal Dealer  from  the  Manufacturer's  Standpoint";  by  J.  N. 
Shreve,  of  the  Eleofric  Cable  Company,  New  York,  on  "Con- 
tractors' Obligations  in  War  Time,"  and  by  J.  M.  Wakeman,  of 
the  Society  for  Electrical  Development,  on  "The  Relations  of 
the  Society  Toward  the  Contractor-Dealer." 


The  Ills  of  the  Electrical  Industry 

  By  William  L  9oo<^win  


One  ill  in  our  industry  is  the  lack  of  definite  known  sales 
policies  on  the  part  of  the  manufacturer,  the  wholesaler,  and 
the  retailer.  That  condition,  that  lack  of  a  definite  policy  on 
the  part  of  the  manufacturer,  results  in  many  misunderstand- 
ings, with  consequent  demoralization,  wasted  energy,  and 
troubles  to  both  parties.  I  recommend  that  each  company 
♦  summarize  its  own  problems,  define  its  policy,  and  make  pub- 
lic announcement,  so  that  we  will  know  where  each  and  every 
one  stands,  and  we  will  then  be  in  a  position  to  make  an  in- 
telligent decision  as  to  the  concerns  we  care  to  deal  with  and 
the  products  that  we  care  to  handle.  Such  well-defined  poli- 
cies are  in  common  j/raotice  in  almost  every  industry  except 
tlie  electrical  industry. 

Proper  Merchandising  Methods  Needed 

Another  great  ill  in  our  industry  is  the  lack  of  retail  dis- 
tribution. The  basic  causes  leading  up  to  a  lack  of  retail  dis- 
tribution are  many.  Immediately  they  are  understood  and 
solved  retail  distribution  will  develop  at  a  very  rapid  rate. 

We  have  in  the  electrical  industry  a  condition  to  deal 
with  that  is  probably  more  serious  than  any  other  single  item, 
in  that  the  success  of  our  whole  industry  depends  upon  proper 
merchandising  methods.  Electrical  merchandising,  at  this 
time  and  in  the  past,  has  been  in  the  control  of  jnen  trained 
along  technical  and  engineering  lines — a  profession  which  we 
are  proud  to  recognize.  But,  on  the  other  hand,  I  claim  that 
scientific  electrical  merchandising  is  just  as  much  a  profes- 
sion as  electrical  engineering.  But  to  get  men  of  an  engi- 
neering trend  of  mind  to  appreciate  that  fact  is  oujr  real  diffi- 
culty because  the  master  mind  on  engineering  problems  be- 
lieves that  he  possesses  a  master  mind  on  merchandising  pro- 
blems. Existing  conditions  should  convince  anyone  that  this 
is  a  fundamental  error.  What  we  need  in  this  industry,  and 
particularly  in  the  larger  companies,  whether  they  be  manu- 
facturing, wholesaling,  or  central-station  institutions,  are  men 
trained  along  merchandising  lines,  and  that  all  questions  per- 
taining to  merchandising  shall  be  handled  by  men  of  that 
special  training  rather  than  left  to  the  will  of  engineers  who 
do  not  understand  the  problem. 

Have  Proper  Advertising 

A  member  of  this  association,  being  asked  whether  or  not 
he  advertised,  answered:  "No;  I  have  not  not  spent  a  nickel 
in  advertising  in  ten  years."  Would  you  care  to  oblige  Mr. 
Manufacturer  or  Mr.  Wholesaler  to  drive  his  product  through 
a  retailer  who  has  not  spent  a  nickel  in  advertising  in  ten 
years  We  cannot  keep  such  institutions  or  such  people  alive 
in  the  electrical  industry.  They  must  provide  their  own  means 


of  livelihood.  We  cannot  establish  any  false  barriers  in  the 
system  of  distribution. 

Lack  of  known  practices  and  principles  produces  another 
ill.  We  are  suffering  both  from  a  lack  of  advertising  policies 
and  a  lack  of  advertising,  both  in  trade  magazines  and  popu- 
lar magazines.  Hundreds  of  thousands  of  dollars  have  been 
wasted  in  our  industry  by  poorly-prepared  copy.  If  you  are 
going  to  advertise — and  you  should  advertise  in  some  form 
or  another— get  the  counsel  and  advice  of  men  who  under- 
stand advertising.  You  are  preaching  the  gospel  that  if  you 
want  electrical  work  performed  go  to  an  electrical  contractor. 
Then  be  consistent — if  you  want  advertising  go  to  an  adver- 
tising man,  because  the  greatest  danger  that  we  face  is  a 
poorly-prepared  "ad"  and  an  improperly-stated  fact.  In  adver- 
tising you  are  dealing  with  the  public.  It  is  a  means  of  pass- 
ing the  message  from  one  to  another.  If  you  are  going  to 
indulge  in  it  at  all,  get  the  experience  of  men  who  under- 
stand it. 

Another  ill:  The  tendency  to  discuss  these  questions  with- 
in the  confines  of  the  various  organizations  behind  closed 
doors.  If  there  ever  was  an  error  in  organized  effort  it  has 
been  that  fundamental  error  in  almost  every  form  of  Ameri- 
can commercial  organization.  If  our  government  really  wants 
to  provide  constructive  legislation  then  let  us  propose  a  bill 
that  no  commercial  meeting  shall  ever  be  held  unless  it  is 
open  to  the  public.  And  I  mean  by  the  public,  representatives 
of  the  press,  of  course. 

Lack  of  Capital 

Another  great  ill  in  our  industry  is  the  lack  of  a  proper 
source  for  capital  requirements.  We  have  not  in  this  country, 
so  far  as  I  know,  financial  institutions  who  have  made  a  study 
of  this  branch  of  the  electrical  industry  and  are  in  a  position 
to  provide  our  capital  requirements.  In  many  other  indus- 
tries development  is  taken  care  of  by  surplus  profits.  But  the 
electrical  industry  is  going  ahead  at  such  a  rapid  rate  that  the 
accumulative  profits,  if  devoted  entirely  to  new  capital  re- 
quirements, would  not  represent  more  than  20  per  cent,  of  our 
needs.  Collectively  we  must  provide  an  institution  or  insti- 
tutions to  take  care  of  these  capital  requirements.  This  asso- 
ciation should  make  a  careful  study,  and  should  provide  a 
budget  of  the  capital  requirements  of  the  membership  of  the 
organization,  and  should  lend  its  effort  to  supplying  that 
capital  to  its  membership.  Other  organizations  should  make 
a  similar  study  and  then,  collectively,  we  should  get  together 
and,  possibly,  utilize  the  surplus  of  capital  provided  for  any 
one  branch  of  the  industry  in  the  others. 

Another  ill  of  the  industry  has  been  our  tendency  to 
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mold  public  opinion/  in  an  unfavorable  way,  with  ultimate 
detriment  to  the  industry.  How  many  electrical  contractors, 
.  electrical  wholesalers  and  artisans  in  our  industry  have  said 
a  kindly  word  for  the  public  utility  company  in  their  com- 
munity? Until  a  very  short  time  ago,  and  possibly  in  some 
sections  even  at  this  time,  the  principal  selling  argument  of 
the  electrical  contractor  was  to  tell  his  trade  of  the  miserable 
personnel  and  policy  of  the  central  station  in  his  community. 

No  Statistics  Applying  to  Electrical  Industry 

Another  ill  of  our  industry  is  tl\e  lack  of  statistics.  There 
are  practically  no  statistics  compiled  by  our  government  on 
the  electrical  industry  in  a  broad  sense.  We  have  statistics 
on  the  central-station  branch  of  the  industry  and  other  sta- 
tistics, probably  of  equal  importance,  but  when  it  comes  to 
statistics  on  the  problems  of  electrical  contracting  and  deal- 
ing you  can  get  nowhere.  We  should  immediately  start  out 
to  gather  these  statistics  that  are  so  necessary.  If  the  electri- 
cal manufacturers  of  this  country  could  refer  to  statistics  and 
there  was  presented  to  them  the  purchasing  power  of  the  elec- 
trical contractors  and  dealers  of  this  country,  you  would  at 
once  command  their  recognition.  They  do  not  realize  your 
importance,  and  you  have  very  carefully,  but  foolishly, 
neglected  to  tell  them  so. 

Do  Not  Think  of  the  Price 

One  of  the  fundamental  errors  made  by  electrical  con- 
tractors is  their  almost  insane  desire  to  purchase  on  price. 
Did  any  one  ever  hear  of  an  electrical  contractor  purchasing 
anything  without  first  qualifying,  "What  is  your  price?"  That 
is  the  business  of  buying.  P'undamentally  it  is  wrong.  When 
you  buy  you  buy  with  an  object  in  mind,  and  that  object  is  to 
sell;  and  the  object  in  selling  is  to  produce  a  profit  ,and  that 
is  what  you  are  interested  in.  It  is  often  said  that  a  good  buy 
is  a  good  sell.  Let  us  reverse  it — a  good  sale  is  a  good  buy. 
Profit  never  results  until  the  sale  is  completed.  Be  more  con- 
siderate when  you  purchase  of  the  possibility  of  selling  at  a 
profit,  and  be  less  concerned  with  the  price  at  which  you 
buy.  When  Mr.  Salesman  waits  upon  you  and  offers  to  sell 
you  a  product,  give  him  this  question  and  see  whether  he  is 
going  to  sell  or  not:  "How  am  I  going  to  sell  your  com- 
modity and  what  profit  am  I  assured — reasonably  assured — 
when  I  ^ell  it?"  A  man  or  a  concern  who  sells  you  on  price, 
and  price  only,  has  no  consideration  for  your  interests.  What 
we  want  in  the  electrical  industry  is  constructive  selling  with 
the  fundamental  idea  that  the  transaction  from  manufacturer 
or  wholesaler  to  contractor  does  not  complete  the  sale.  The 
sale  is  not  completed  until  the  product  is  in  the  hands  of  the 
public;  you  have  received  your  money,  taken  care  of  your 
overhead,  and  have  something  left  for  a  profit. 

Encroaching  on  the  Functions  of  Others 

Another  fundamental  error  is  the  tendency  of  manufac- 
turers and  wholesalers  and  others  to  indulge  in  functions  that 
could  more  economically  be  t^ken  care  of  by  others.  I  be- 
lieve that  if  a  careful  study  were  made  it  would  be  shown 
there  are  very  few  wholesalers  in  the  country  to-day  who  are 
conducting  a  retail  department  at  a  profit.  They  apply  the 
principles  of  wholesaling  to  the  business  of  retailing.  The 
expenses  of  retailing  are  charged  to  wholesaling,  and  vice 
versa.  As  a  result  of  that  condition,  wholesalers  are  demand- 
ing from  manufacturers  margins  far  in  excess  of  those  they 
require  to  economically  distribute  the  iproduct  of  the  manu- 
facturer. I  mean  by  that  it  is  unfair  to  present  to  a  manu- 
facturer figures  which  show  that  your  overhead  is  17  per  cent, 
and  that  you  must  have  a  compensation  above  that  figure  be- 
fore you  will  be  interested  in  marketing  his  product,  when,  as 
a  matter  of  fact,  your  proper  rate  of  per  cent,  should  be  12, 
but  it  has  been  elevated  to  17  because  you  have  a  retail  de- 
partment. If  a  wholesaler  is  going  to  retail,  then  let  him 
segregate  his  business,  just  as  he  would  segregate  wholesal- 


ing and  contracting;  charge  to  retailing  the  proper  items; 
and  I  want  to  tell  you  that  no  wholesaler  in  these  United 
States  to-day  can  indulge  in  retail  electrical  merchandising  at 
any  17  per  cent,  overhead.  But  because  he  has  consolidated 
wholesaling  and  retailing,  he  only  obliges  the  manufacturer  to 
concede  him  a  discount  equivalent  to  his  overhead  for  whole- 
saling, .plus  a  fair  rate  of  profit,  and  in  reality  he  retards  the 
retailer  who  has  an  overhead  of  probably  more  than  25  per 
cent. 

Standard  Catalogue  Numbers  and  Packages 

Another  ill  of  the  industry  is  the  lack  of  uniform  cata- 
logue numbers,  standard  packages,  and  packing  methods.  It 
IS  a  great  joy  for  a  manufacturer  to  put  out  a  standard  line  of 
goods  and,  with  the  narrowness  that  is  usually  displayed, 
attach  his  own  private  catalogue  number;  and  so  we  have  in 
the  electrical  industry  to-day  probably  ten  articles  that  could 
not  be  told  apart  by  experts  ahd  they  have  ten  catalogue 
numbers!  Why,  nobody  seems  to  know.  We  have  the  same 
article  put  out  by  different  manufacturers  .with  varying  stand- 
ard package  quantities,  and  so  you  must  be  an  expert  on  cata- 
logue numbers  and  catalogue  quantities  in  order  to  buy  the 
way  you  want  to  buy.  To-day  you  order  a  hundred  of  a  cer- 
tain article  and  you  get  the  standard  package,  and  you  go 
back  and  order  a  hundred  of  the  same  article  from  some 
other  manufacturer  and  you  find  that  his  standard  package  is 
250.  Investigate  any  other  industry,  if  you  will,  and  compare 
the  packing  methods  employed  by  other  manufacturers  with 
those  used  by  electrical  manufacturers. 

We  want  the  product  packed  in  such  a  way  that  it  will 
pass  from  manufacturer  through  the  various  branches  to  the 
retailer,  and  he  will  be  enabled  to  place  it  upon  his  shelf, 
properly  displayed,  and  not  be  obliged  to  rewrap  when  sent 
on  to  the  consumer. 

Another  ill  of  our  industry,  and  probably  one  of  the  most 
important  of  all,  is  the  tendency  of  certain  branches  of  our 
mdustry  to  engage  in  certain  operations  without  profit.  To 
be  more  specific,  I  mean  that  they  engage  in  merchandising 
at  less  than  the  purchasing  cost  without  regard  to  the  over- 
head or  profit,  and  then  tack  the  loss  onto  another  unknown, 
unvalued  commodity,  resulting  in  misunderstandaings,  fric- 
tion, and  trouble,  and  eventually  destructive  regulation  and 
legislation  to  the  individuals  participating  in  such  practices.' 

The  Cheap  Price  Fallacy 

Another  ill  of  the  industry,  and  one  that  is  not  appreci- 
ated by  electrical  people,  is  that  there  exists  a  belief  on  the 
part  of  the  contractor,  wholesaler,  manufacturer,  and  central- 
station  interests  that  it  is  impossible  to  .sell  our  commodity 
unless  we  offer  it  at  a  cheap  price.  And  so  the  price  of  the 
electrical  commodity  has  been  lowered  to  such  an  extent  that 
we  haven't  even  left  provision  for  actual  overhead  expense, 
and  the  various  interests  participating  are  unable  to  maintain 
their  own  institutions.  I  mean  that  it  was  the  belief,  which 
still  obtains  in  many  directions,  that  we  would  never  interest 
the  electrical  public  in  household  devices  unless  we  could  get 
the  price  of  an  electrical  flatiron  down  to  about  $1.50.  The 
result  was  no  profit  for  wholesalers  or  retailers,  a  lack  of 
desire  on  the  part  of  the  wholesaler  or  retailer  to  put  any 
sales  effort  behind  the  commodity,  resulting  in  the  necessity 
of  the  central-station  branch  of  the  industry  marketing  this 
product  because  of  the  desire  to  fill  their  lines  with  kilowatts. 
Only  recently  we  have  found  that,  due  to  increases  in  cost  of 
raw  material,  labor,  and  other  causes,  it  has  been  necessary  to 
increase  the  prices  of  all  commodities.  It  has  not  retarded 
the  sale  of  anything.  We  must  never  get  the  price  so  low 
that  we  will  be  obliged  to  reduce  or  remove  the  margins  to 
those  participating  in  the  sale.  The  public  will  purchase  our 
commodity  when  it  is  properly  presented  to  them,  and  the 
question  of  price,  whether  it  be  $3.50  or  $3.60,  for  an  electrical 
flatiron.  after  all.  is  immaterial.    We  must  appreciate  the  fun- 
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damental  principle  of  selling  and  let  the  question  of  price 
take  care  of  itself.  This  tendency  extends  to  the  contractors 
in  an  acute  form. 

ContTactor  Tries  to  Give  Less  Instead  of  Mo.re 

What  does  the  electrical  contractor  do?  He  gets  the 
plans  and  specifications  from  the  architect,  and  not  in  one 
case  out  of  a  thousand  does  he  ever  suggest  an  addition.  But 
he  immediately  points  out  to  Mr.  Architect  how  much  he  can 
cut  out  of  the  joh  and  save  money.  Your  idea  of  merchandis- 
ing is  to  give  a  man  less  than  he  actually  wants  and  needs, 
and  so  our  country  is  just  littered  with- buildings  of  all  kinds, 
in  which  it  is  almost  impossible  to  connect  an  incandescent 
lamp,  let-alone  a  portable  or  an  accessory  of  any  kind,  and  m 
almost  every  case  their  elimination  has  been  through  the  sug- 
gestion of  the  electrical  contractor.  The  contractor  should 
never  bid  on  a  job  of  any  kind  without  offering  some  kind  of 
a  suggestion  that  it  ought  to  be  a  little  better  or  that  some- 
thing ought  to  be  added.    That  is  merchandising. 

Another  ill  o£  the  industry  is  the  high  percentage  of 
labor  cost  in  contracting  work  and  also  the  highly  competi- 
tive nature  of  the  business.  Until  you,  as  electrical  contrac- 
tors, solve  that  problem  you  will  never  progress.  You  must 
develop  your  business  so  that  at  least  75  per  cent,  of  it  will  be 
non-competitive,  and  if  you  are  strictly  an  electrical  contrac- 
tor, depending  upon  building  operations,  you  never  can  get 
into  that  class.  You  must  attach  to  your  contracts  some  sort 
of  a  maintenance  clause  so  that  once  an  installation  is  per- 
formed the  customer  will  be  a  client  of  yours  forever.  When 
you  make  installations,  industrial  and  otherwise,  you  should 
provide  maintenance  contracts,  so  that  the  electrician  of  the 
future  in  the  industrial  plant  will  be  an  employee  of  the  elec- 
trical contractor. 

Cost  Knowledge  and  Accounting  Methods  Needed 

Lack  of  knowledge  of  costs  has  been  talked  of  so  often 
and  has  been  written  of  in  the  papers  so  much,  but  even  so, 
as  important  as  it  is,  it  is  not  understood.  Do  not  guess  at 
your  overhead.  If  you  don't  know,  go  out  and  hire  an  expert 
accountant  to  come  in  and  tell  you;  and,  if  you  cannot  af¥ord 
the'  services  of  an  expert  accountant,  go  to  any  jobber  in  the 
community  and  ask  for  the  services  of  his  head  bookkeeper 
or  credit  man,  and  he  will  gladly  come  into  your  office  and 
'take  off  a  statement  and  tell  you  what  your  overhead  is.  And 
then,  after  you  know,  remember  that  every  operation  must 
provide  for  the  cost  of  material,  labor,  overhead,  and  profit. 

Another  great  ill  in  our  industry  is  the  lack  of  standard 
accounting  practices.  The  electrical  manufacturers,  the  elec- 
trical wholesalers,  and  the  electrical  retailers,  as  groups, 
should  operate  under  uniform  accounting  methods,  because  it 
is  impossible  to  determine  defects  and  losses  except  by  com- 
parison, and  it  is  impossible  to  make  comparisons  to-day 
because  each  individual  and  concern  has  devised  his  or  its 
own  accounting  method.  We  should  have  forms  of  account- 
ing for  electrical  contractors,  based  on  the  volume  of  the 
respective  businesses,  but  whether  the  business  be  one  of 
$1,000,000  a  year  or  one  of  only  $10,000  a  year,  the  accounting- 
systems  should  be  so  standardized  that  comparisons  could 
readily  be  made. 

Specifications  and  Overtime  Work 

Preparation  of  specifications  on  the  part  of  electrical  con- 
tractors is  another  ill  in  the  industry  that  must  be  remedied. 
That  is  a  function  that  properly  belongs  to  the  consulting 
■electrical  engineer,  and  so  long  as  you  perform  the  function 
of  another  you  may  expect  retaliation,  and  you  are  certainly 
meeting  with  it  from  many  directions  to-day. 

The  question  of  compensation  for  labor  charges  in  over- 
time work  results  in  many  disputes  between  the  owner  and 
the  contractor.    They  should  be  clearly  defined  and  provided 


for  in  your  initial  contract,  so  that  overtime  and  extra  work 
will  not  be  a  question  of  bargaining  when  the  day  of  settle- 
ment arrives. 

.Vnother  ill  is  the  lack  of  proper  legisaltion.  ll  tliere  is 
any  industry  in  this  country  that  should  be  regulated  by  state 
license  it  is  that  of  the  electrical  contractor.  We  are  suffer.- 
ing  from  lack  of  legislation  and  licensing  because  in  the  past 
the  contractors  have  attempted  to  have  inaugurated  various 
rules  or  adopted  various  laws  ^for  the  .purpose  of  fencing  in 
the  industry,  as  it  were,  advocating  high  licenses  and  other  ' 
means  of  restraint.  What  we  want  in  every  state  in  this 
country  is  a  license  law  that  provides  for  an  examination  by 
a  competent  body,  even  though  the  license  fee  may  be  as  low 
as  .$1.  We  should  proceed  immediately  along  an  educational 
propaganda  with  that  idea  in  mind.  Let  us  encourage  legis- 
lation to  that  extent,  but  make  the  fee  nominal. 

Lack  of  standard  contract  forms  is,  indeed,  an  evil  that 
too  often  comes  home  to  the  electrical  contrLctor.  1  know 
of  cases  where  electrical  contractors  have  submitted  bids  on 
specifications  when  they  were  not  permitted  to  retain  the 
specifications  or  the  plans  until  the  bids  were  opened,  when 
it  was  found  that  other  pages  and  other  clauses  had  been  in- 
jected into  the  plans  and  specifications,  and  they  have  signed 
their  contract  without  checking  back,  and  have  been  obliged 
to  perform  work  that  was  never  figured  in  the  initial  contract. 
We  need  standard  forms  of  contracts  that  will  protect  the 
electrical  contractors  as  well  as  the  owner.  Read  any  of  the. 
existing  forms  in  current  use  and  they  are  all  designed  to  pro- 
tect the  owner  without  regard  to  the  interest  of  the  con^ 
tractor. 


Navy  League's  Work  Described  to  Montreal 
Electric  Club 

The  objects  and  work  of  the  United  States  Navy  League 
were  outlined  by  Mr.  Prescott  W.  Robinson,  the  representa- 
tive of  the  league  in  Canada,  at  the  Montreal  Electrical 
luncheon  on  October  24.  Mr.  E.  N.  Hyde  presided.  .  The 
league,  said  Mr. "  Robinson,  had,  several  hundred  thousand 
members  in  the  United  States,  as  well  as  members  in  Canada, 
Great  Britain,  and  France.  Its  purpose  was  to  create  a 
second  power  fieet,  the  motto  being  "Efficiency."  The  league 
had  vigorously  fought  bills  detrimental  to  the  United  States 
navy.  It  acted  in  co-operation  with  the  Navy  League  of 
Great  Britain,  both  having  aims  in  common.  The  activities 
of  the  United  States  Navy  League  were  divided  into  three 
classes — recruiting,  recreations,  and  comforts.  Over  75  per 
cent,  of  the  recruits  from  the  Middle  West  had,  since  the 
war.  joined  the  navy  as  the  result  of  the  ef¥orts  of  the  league. 
Recreation  meant  efficiency,  in  that  the  league  took  measures 
to  ensure  the  mental  and  physical  welfare  of  the  men,  thus 
maintaining  a  standard  of  efficiency.  The  league  had  also 
supplied  over  half  a  million  of  knitted  articles  to  the  men, 
and  over  40,000  articles  to  the  British,  Russian,  and  French 
fleets.  Mr.  ^Robinson  spoke  of  the  work  done  in  realtion  to 
the  Red  Cross,  and  also  referred  to  the  opposition  met  with 
from  Americans  in  Canada — a  class  of  men  whom  he  strongly 
criticized.  The  weather  conditions  in  the  North  Sea. he  de- 
scribed as  exceedingly  bad,  and  such  as  called  for  the  need 
of  every  comfort  in  the  way  of  knitted  goods  that  could  be 
sent.  The  only  reason  why  Canadian  and  United  States  cities 
had  not  been  bombarded  was  the  existence  of  the  Grand 
fleets.  Mr.  Robinson  spoke  of  the  work  done  in  relation  to 
States  present,  and  appealed  for  subscriptions  to  the  Liberty 
Loan.  He  also  gave  figures  showing  the  enormous  growth 
of  the  United  States  army  and  navy,  and  concluded  by  quot- 
ing examples  of  the  co-operation  in  past  days  of  the  British 
and  United  States  navies. 
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Popular  Lecture  on  Home  Lighting 

The  second  of  the  series  of  illustrated  popular  lectures 
is  now  ready  for  distribution.  This  lecture  answers  the 
question  "How  shall  I  light  my  home?"  Some  forty-five 
lantern  slides  accompany  the  lecture,  which  covers  in  detail 
and  in  an  authoritative  manner  the  specific  requirements  for 
home  lighting  installations,  combining  the  scientific,  artistic 
and  psychological  principles,  but  stating  these  requirements 
in  a  non-technical  paper  of  interest  to  popular  audiences.  The 
paper  covers  some  twenty  pages  of  reading  matter  and  para- 
graphs descriptive  of  the  various  lantern  slides. 

,  The  applications  of  the  fundamentals  of  home  illumination 
are  taken  up:  First,  with  respect  to  the  color,  quality,  in- 
tensity and  direction  of  the  light  from  the  illuminant.  The 
correct  applications  of  daylight  illumination  are  also  con- 
sidered. Second,  the  necessary  equipments  for  porches,  hall- 
ways, reception  rooms,  libraries,  dining  rooms,  bedrooms,  par- 
lors, closets,  bathrooms,  kitchens,  basements,  laundries,  etc., 
are  described  and  illustrated.  Considerable  space  is  given  to 
the  functions  peculiar  to  each  part  of  the  home  and  details 
of  the  corresponding  illumination  requirements  are  decribed. 
Third,  the  fixtures  and  glassware  suitable  for  home  use  are 
covered  in  paragraphs  dealing  with  diffusion,  reflection,  ab- 
sorption, and  decorative  characteristics  of  available  types. 
Descriptive  lantern  slides  illustrate  these  characteristics. 
This  lecture,  and  the  popular  lecture  on  Store  Lighting, 
maintains  a  neutral  position  as  regards  artificial  lighting  by 
electricity  or  gas. 

This  lecture,  with  accompanying  lantern  slides,  may  be 
secured  for  presentation  upon  application  to  the  general  offi- 
ces of  the  Illuminating  Engineering  Society,  39  West  39th 
Street,  New  York,  N.Y.  Reservations  should  be  made  con- 
siderably in  advance  of  the  dates  of  presentation,  as  only  a 
few  sets  of  the  lecture  are  available  at  this  time.  A  small 
service  charge  covering  the  cost  of  up-keep  and  delivery  is 
made  for  this  lecture,  and  for  a  similar'y  prepared  lecture  on 
"Store  Lighting," 


Helping  the  Telephone  User 

In  the  C.  P.  R.  ticket  office,  St.  James  Street,  Montreal, 
two  display  windows  of  special  interest  to  telephone  users 
were  recently  shown.  They  were  designed  to  help  along  the 
campaign  for  a  better,  more  intelligent  use  of  the  telephone 
by  the  everyday  user.  The  subscriber's  telephone  equipment 
was  exhibited  and  explained  in  detail  by*  means  of  cards, 
and  such  necessary  practices  as  first  consulting  the  directory 
before  calling  a  number,  speaking  distinctly,  directly  into 
the  telephone,  answering  promptly  and  courteously  were 
attractively  suggested.  In  the  centre  of  one  window  an  in- 
dicator registered  the  number  of  telephone  calls  passing 
through  the  Main  exchange  at  the  instant.  An  exact  model 
of  the  first  telephone  was  on  view,  together  with  pictures 
which  told  much  of  the  history  of  telephone  progress  down 
to  the  present  day. 


Westinghouse  Elevator  Brake  Magnet 

In  general,  elevators  operating  on  alternating  current  are 
entirely  dependent  upon  a  friction  braking  mechanism  for 
obtaining  smooth  and  accurate  stops.  Failure  of  the  brake 
may  result  in  injury  to  passengers  and  damage  to  property. 
Such  failure  may  be  successfully  guarded  against  by  equip- 
ping the  brake  with  a  magnet.  To  meet  such  requirements, 
the  Westinghouse  Electric  &  Manufacturing  Company,  of 
East  Pittsburgh,  Pa.,  is  marketing  the  brake  magnet  shown, 
which  assures  safe,  positive  and  quiet  action  of  the  brake. 
All  chatter  and  magnetic  hum  have  been  eliminated  and  im- 
mersion in  oil  is  unnecessary. 

This  magnet,  which  is  known  as  the  type  E,  is  designed 


for  use  with  the  parts  regularly  furnished  by  the  elevator 
builder,  and  may  be  used  for  elevator  motors  operating  on 
230,  440  and  550  volt,  35  to  60  cycle,  two  and  three  phase 
circuits.  The  complete  magnet  is  compact,  durable,  and  very 
light,  weighing  only  70  pounds.  It  is  installed  by  mounting 
directly  over  the  brake  wheel,  the  base  being  bolted  against 
the  machined  gear  case.  The  operation  of  the  magnet  is  as 
follows: — 

When  no  current  is  flowing  through  the  motor,  the 
brakes  are  set,  being  held  by  a  spring.    When  the  motor 


is  started,  a  portion  of  the  current  passes  through  the  shunt 
magnet  coils,  energizing  them,  pulling  down  the  brake  arma- 
ture. The  travel  of  this  armature,  which  is  about  inch 
at  the  point  farthest  from  the  bearing,  gives  a  horizontal  mo- 
tion of  1/lG  inch  to  each  of  the  lower  ends  of  the  bell- 
cranks,  compressing  the  springs  and  releasing  the  brake. 
When  the  current  fails  or  is  cut  off,  the  armature  is  re- 
leased and  the  brake  applied  by  the  springs.  The  recoil 
of  the  magnet  armature  is  taken  up  by  buffer  springs,  which 
may  be  adjusted  to  the  proper  compression.  The  pull  of  the 
magnet  is  150  pounds  on  the  lower  ends  of  each  of  the  bell- 
cranks,  making  a  total  of  300  pounds  compression  available. 


Courtesy  National  Electrical  Contractor  . 
Something  "coming"  to  him. 
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Hospital  Fixtures 

The  Pettingell-Andrews  Company,  of  Boston,  Mass.,  have 
issued  an  attractive  bulletin,  entitled  "The  "Dee-Cee'  Hospital 
Lighting  Fixture."  These  fixtures  are  seamless,  dustless,  and 
scientifically  constructed  throughout.  The  catalogue  is  splen- 
didly illustrated  and,  by  comparative  drawings  illustrates  the 
advantages  of  the  new  fixture  over  the  old  types  that  were 


used  in  the  recent  past  and  are  still  used  by  hospitals  that 
are  not  quite  up  to  date  or  have  failed  to  value  at  its  true 
worth  the  importance  of  illumination  which  is  at  the  same 
time  ample,  efficient  and  sanitary.  The  perfection  of  the  unit 
manufactured  by  this  company  may  be  judged  from  the  illus- 
trations in  the  catalogue,  two  of  which  are  reproduced  here- 
with. These  fixtures  are  manufactured  in  great  variety  to  fill 
every  requirement  of  ^he  modern  hospital. 

Split  Lever  Starting  Switch  Throws  with  Reduced  Effort 

The  Canadian  General  Electric  Company  offers  an  in- 
genious arrangement  to  reduce  the  effort  necessary  to  oper- 
ate large  lever  switches  used  for  starting  large  synchronous 
converters  from  the  a.c.  side  in  conjunction  with  auto-trans- 


formcrs.  This  is  made  clear  from  the  accompanying  illus- 
tration, which  shows  two  triple  pole  lever  switches  for  start- 
ing a  six  phase  converter.  Tlic  switch  on  the  left  really 
consists  of  two  switches,  side  l)y  side,  wli'ch  act  as  a  single 
switch  when  closed  in  the  lower  jjosition.  There  are  two 
cross  bars  with  separate  handles,  one-half  of  the  blade  of 
each  )3ole  being  fastened  to  one  of  the  cross  bars,  while  the 
other  half  is  attached  to  the  other  cross  bar.  When  used  to 
start  a  synchronous  converter  the  upper  contacts  are  con- 


nected to  the  two-thirds  voltage  tap  for  but  a  short  time  and 
the  contacts  are  constructed  to  make  contact  with  the  por- 
tion of  the  blades  first  thrown  downward  or  to  the  running 
side.  This  portion  of  the  entire  switch  comprising  half  the 
blade  area,  carries  the  current  until  the  remaining  half  of 
the  switch  can  be  thrown  to  the  lower  position.  Switches- 
of  this  type  have  been  built  up  to  5,000  amperes  capacity. 
They  are  easily  operated  and  avoid  the  alternative  which' 
is  the  installation  of  large  solenoid-operated  circuit  breakers- 
at  considerably  more  expense. 


James  Fulton  Cummings,  pioneer  electrical  engineer, 
born  in  London,  Ont.,  48  years  ago,  died  recently  at  Long 
Beach,  N.Y.  Mr.  Cummings  installed  the  first  electric  light 
stations  in  Philadelphia,  Cincinnati  and  a  number  of  other 
cities.  For  many  years  past  he  had  been  associated  with 
interests  controlled  by  Thomas  A.  Edison. 


The  Dorninion  Battery  Company,  Limited,  being  formed 
l)y  Mr.  Wm.  M.  Turnley,  formerly  with  the  Canadian  Car- 
bon Company,  will  manufacture  a  full  line  of  batteries,  flash- 
lights and  accessories.  Their  factory  will  be  located  at  736 
Dundas  Street  East,  Toronto,  and  orders  are  now  being 
taken  for  delivery  after  November  15. 


One  of  Tallman  Brass  and  Metal  Company's  candelabra 
designs. 


November  l,  iai7 
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To  Maintain  Industrial  Activity 

Subscribe  Liberally  for 

Canada's   Victory  Bonds 

If  for  no  other  reason  than  that  of  self  interest,  it  is  of  the 
utmost  importance  to  every  manufacturer  and  merchant  that 
the  fourth  War  Loan  of  the  Dominion  of  Canada  (to  be  known 
as  Canada's  Victory  Loan  and  to  be  offered  in  November) 
be  fully  subscribed. 

The  further  extension  of  credits  to  our  Allies  is  imperative 
if  Canada's  manufacturers  wish  them  to  continue  buying  here. 
And  there  can  be  no  question  about  that,  because  upon  their 
purchases  will  depend  our  industrial  and  agricultural  prosperity. 

Then,  too,  the  money  subscribed  will  be  spent  in  Canada. 

The  money  must  come  from  our  entire  people,  but  a  good  lead 
from  manufacturers  and  merchants  is  absolutely  essential  and 
will  encourage  the  multitude  of  smaller  investors.  The  bonds 
are  an  excellent  investment.  Money  is  not  tied  up  in  them, 
because  they  are  readily  saleable  and  because  of  their  value 
as  collateral. 

Apart  from  all  business  and  financial  reasons,  however,  the 
great  fact  remains  that  Canada  must  have  more  money  to  carry 
on  her  part  in  the  war. 

Every  ounce  of  our  financial,  as  well  as  fighting  strength,  is 
needed. 

Great  Britain  must  now  purchase  where 
she  can  get  credit.  If  Canada  grants  the 
credit— she  will  get  the  business. 

Issued  by  Canada's  Victory  Loan  Committee  . 
in  co-operation  with  the  Minister  of  Finance 
of  the  Dominion  of  Canada. 
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Current  News  and  Notes 


Brantford,  Ont. 

\\'eclnes(lay,  October  24,  was  the  occasion  of  an  c\'ent 
which  will  be  memorable  in  the  history  of  tlie  city.  Mis  Ex- 
cellency the  Duke  of  Devonshire  nn\.eile<l  tlie  memorial  erect- 
ed to  Professor  Alexander  Graham  Hell,  commemorative  of 
his  invention  of  the  telephone  at  Brantford  forty-one  years 
a  so. 

The  operating- statement  of  the  lirantford  Hydro- Kleclric 
System,  just  issiied,  indicates  a  surplus  of  .1^2.()ir!.;3(;  for  the 
month  of  September.  The  revenue  up  to  .September  '.',() 
amounted  to  .$79,518.48,  and  the  expenditures  to  $G0,.287.0G. 
leaving  a  surplus  of  $19,231.42.  Tlie  total  surplus  of  IQKS  was 
$1.5,441.0:!,  and  the  total  surplus  up  to  .\u,t>ust  Til,  1917,  was 
.$32,659.19. 

Brantford  Township,  Ont. 

The  first  pole  of  the  new  Hydro-electric  system  in  Brant- 
ford Township  was  recently  hoisted,  with  due  ceremony.  The 
route  has  been  laid  out,  and  it  is  expected  that  it  will  l)e  com- 
pleted before  the  snow  flies. 

Charlottetown,  P.E.I. 

At  a  recent  meeting  of  the  City  Council  notification  was 
received  from  the  Light  and  Power  Company  that,  owing  to 
the  heavy  increase  in  the  price  of  coal,  they  were  obliged  to 
increase  the  rates  for  domestic  lighting  to  15c  per  1,000  watts, 
with  the  usual  discount.  This  meant  an  additional  revenue 
only  of  from  $3,50^  to  $4,000,  and  only  was  equal  to  half  the 
increased  cost  of  coal.  When  conditions  l^ecame  normal  a 
readjustment  of  the  rates  would  be  considered.  There  was 
no  increase  in  the  rate  for  electric  ])ower. 

Edmonton,  Alta. 

Extensions  are  being  planned  by  the  Edmonton  Electric 
Department  wdiich  will  provide  service  to  fifty  or  more  pros- 
pective consumers  in  the  outl}'ing  districts. 

iGalt,  Ont. 

Commissioner  George  E.  Fisher  of  the  Gait  Hydro-Elec- 
tric Commission  is  advocating  the  formation  of  a  public  utili- 
ties commission  in  Gait,  Ont.,  to  administer  the  hydro,  water- 
works, and  .parks.  A  by-law  will  likely  be  submitted  in  Janu- 
ary. 

Goderich,  Ont. 

An  electric  fire  alarm  system  is  lieing  installed  in  God- 
erich, Ont. 

J 

Guelph,  Ont. 

The  Light  and  Heat  Commission  are  purchasing  two  more 
light  and  power  transformers  at  a  cost  of  $10,000.  The  order 
goes  to  the  Canadian  General  Electric  Co.,  through  the 
Hydro-electric  Commission. 

Haileybury,  Ont. 

The  Temiskaming  Tclephcjnc  Company,  wiiich  has  been 
operating  without  a  franchise  since  last  spring,  are  now  seek- 
ing to  renew  their  franchise.  They  propose,  as  an  induce- 
ment, lowering  the  long  distance  calls  froin  Cobalt  and  New 
Liskeard  from  25  cents  to  15  cents,  in  addition  to  paying  a  3 
per  cent,  royalty  and  the  cost  of  submitting  a  l>y-law  to  the 
ratepayers. 

Hamilton,  Ont.  , 

The  power  siiortage  was  the  subject  of  discussion  at  a 
recent  meeting  of  the  Hydro-Electric  Commission.  Refer- 
ence was  again  made  to  the  statement  of  Sir  Adam  Beck,  thai 


Canada  was  not  receiving  her  due  proportion  of  power  from 
the  Niagara  River  development,  and  that,  while  Canada  i.'^ 
entitled,  under  treaty,  to  more  than  half  of  the  energy  de-,j 
\eloped,  the  ratio  being  36  to  20,  the  United  States  at  the^ 
present  time  i,s  getting  the  larger  share.  The  Dominion'  Gov-| 
ernment.  it  was  said,  is  the  only  medium  through  which  an 
adjustment  can  lie  made. 

Kingston,  Ont. 

Hydro-electric  power  for  Kingston.  Out.,  is  jiromised  for^ 
the  latter  part  of  Xo\ember.  M 

Moncton,  N.B. 

The  Moncton  Tramways.  Electric,  and  (ias  Company  re- 
centli'  siibniitted  to  the  City  Council  a- statement  of  earnings;^ 
for  the  quarter  ending  .Sept.  30,  1917.  as  follows:  Electric. 
$10,806.31:  gas,  $24,5:55.49:  total,  $:!5,:!4 1 .80. 

New  Toronto,  Ont. 

At  a  recent  meeting  the  New  Toronto  Power  and  Water 
Commission  approved  the  proposal  of  the  Hydro-electricT 
Commission  to  change  the  system  of  distribution  so  that  the 
township  and  New  Toronto  should  have  separate  sub-stations. 
The  town's  consulting  en.gineers,  James,  Loudon  and  Hertz- 
berg,  recommend  the  purchase  of  an  electric  centrifugal  pump 
for  the  new  incinerator  and  the  running  of  a  power  line  to 
th-e  plant.  The  cost  of  the  line  is  estimated  at  about  $140;^ 
and  this  may  be  borne  jointly  by  New  Toronto  and  Mimico. 

New  Westminster,  B.C. 

The  cit)'  council  of  New  Westminster  has  closed  a  con- 
tract with  the,  Western  Canada  Power  Company  lor  a  supply 
of  power  and  light  at  the  Poplar  Island  shipyard. 

Ojibway,  Ont. 

The  Essex  Terminal  Railway  C  i.imi)an>-,  \\'alker\  ille.  Ont., 
are  extending  tlieir  electric  line  from  Ojiliwa}'  to  .\mherst- 
liurg.  Ont. 

Peterboro,  Ont. 

The  Utilities  Commission  have  decided  to  aljolish  all 
the  direct  current  arc  lamps  and  install  incandescent  service 
instead.  As  soon  as  they  can  be  procured,  the  following 
new  incandescent  lamps  are  to  be  installed;  three  lights  on 
Dufferin  Street;  two  lights  on  Romaine  Street;  one  light 
corner  of  Bolivar  and  John  Streets;  one  light  corner  Perry 
and  Lock  Streets;  three  lights  on  Aberdeen  Ave. 

Sarnia,  Ont. 

In  order  to  cover  the  costs  of  extensions  made  necessary 
by  the  increase  in  the  business  of  the  department,  the  council 
have  decided  to  grant  $35,000  to  the  local  hydro-electric  com- 
mission. This  money  will  be  raised  at  once,  it  is  proposed, 
by  an  overdraft  on  the  bank,  and  will  later  be  covered  by 
the  issue  of  debentures. 


Trade  Note 

Mr.  Irving  Smith,  of  Montreal,  advises  that  owing  to 
increase  in  other  lines,  he  is  giving  up  the  representation  for 
Messrs.  R.  E.  T.  Pringle,  Limited,  in  that  district.  Mr. 
Smith  has  a  number  of  splendid  agencies,  including  Dosscrt 
Si  Company,  New  York;  Campbell  Electric  Company,  Lynn, 
Mass.;  Bridgeport  Metal  Goods  Mfg.  Company,  Bridgeport, 
Conn.;  Electric  Fuseguard  Company,  Newark.  N.j..  and 
Lindsley  Bros.  Company,  cedar  poles.  Nelson,  B.C. 
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PHILLIPS'  CABLES 


as  supplied  to  the  Toronto  Hydro  Electric  System 


These  illustrations  show  cross  sections  in  the  original  size  of  cables  recently  supplied-  to  the 
T.  H.  E.  System  and  reordered  by  them  for  further  extensions.  The  specifications  are  as  follows. — 
Conductors  composed  of  37  strands  each,  .082  in.  diameter.  Thickness  of  dielectric  on  each  conduc- 
tor, .210  in.  Thickness  in  belt,  .210  in.  Thickness  of  lead  sheath,  .160  in.  Overall  diameter,  2.61  in., 
250,000  CM.  Three  Conductor,  Paper  Insulated,  and  plain  Lead  Qovered  Cable  for  13,200  volts.  We 
can  supply  you  with  wires  and  cables  of  any  size  for    Power,  Lighting,  Telephone,  Telegraph,  etc. 

Write  us  for  detailed  information. 

NOTE. — Specification  6l  cable  in  left-hand  cut:   3/0   B.   and  S. 
'  Three   conductor.     Each   conductor   19   strands,   each   .094   in.  diam. 

Thickness  of  dielectric  on  each  conductor,  .21  in.  Thickness  of  dielec- 
tric on  belt,  .21  in.  Thickness  of  lead  sheath,  .15  in.  Overall  diameter, 
2.60. 

Specification  of  cable  in  right-hand  cut:  As  stated  in  copy. 

• 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:    Toronto         Winnipeg         Regina         Calgary  Vancouver 


Phillips  Factory 
at  Montreal 
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FOR  SALE 


Immediate  Delivery 

4,0cm)  lbs.  No.  8  bare  copper  wire. 

GENERATORS  I 


Condensed  Department 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  charged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 

Afl'advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


AGENCIES  WANTED— French  electrical  en- 
■{ineer  having  large  established  clientele  desires 
direct  agency  for  France  of  firms  having  large 
outputs  of  general  equipment,  dynamos  and  mo- 
tors, circuit-breakers,  conductors,  meters,  etc., 
as  well  as  home  labor-saving  devices :  irons,  dry- 
ers, massage  outfits,  percolators,  etc.  Head- 
quarters in  the  heart  of  Paris,  near  the  Opera. 
Write  E.  A.  V...  Room  444,  14  Phillips  Square, 
Montreal.  21-22 


WANTED 

(;enerator,  belt  driven,  revolving  field,  150  to 
1T5  K.W.,  00  cycle,  3  phase,  2300  volt.  Reply 
to  Box  No.  631,  Electrical  News,  119  Board  of 
Trade   Bldg.,   Montreal.  21-21 


WANTED 

Meter  -foreman  competent  to  take  charge  of 
Meter  Test  and  Record  Department.  Only  man 
witli  ability  to  handle  both  clerical  and  practical 
ends  need  apply.  Fine  opportunity  for  an  am- 
bitious man.  Apply  to  Box  No.  632,  Electrical 
News,  119  Board  of  Trade  Bldg.,  Montreal. 


positions'  wanted 


ELECTRICAL  SUPERINTENDENT  open  for 
engagement  November  1 ;  19  years'  experience  on 
maintenance,  installation  and  repairs,  D.  C.  and 
A.  C.  steam  and  motor  generators,  cranes,  mag- 
netic controls,  special  apparatus.  Present  position 
13  years  in  charge  of  6,000  h.p.  industrial  equip- 
ment. Age  37.  Box  034,  Electrical  News,  To- 
ronto, Ont.  20-21 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonee  Street    -    TORONTO,  ONT. 


Current  Notes 

(continued) 

Toronto,  Ont. 

The  Hydro-Electric  Power  Commis- 
sion of  Ontario  have  notified  all  muni- 
cipalities that  no  furthef  contracts  are 
to  be  entered  into  for  the  supply  of 
power,  nor  for  any  increase  in  the  load 
of  present  power  users. 

Winnipeg,  Man. 

The  year's  business  of  the  Winnipeg 
Hydro-electric  System,  after  providing 
for  all  operating  expenses,  interest  on  the 
funded  and  floating  debt,  depreciation, 
sinking  fund,  annual  levies,  etc.,  shows 
a  balance  of  $84,574. 

St.  Catharines,  Ont. 

The  Hydro-electric  Power  Commis- 
sion have  asked  the  co-operation  of  the 
town  council  in  having  the  12,000  volt 
line  between  St.  David's  and  Niagara 
put  in  good  operating  condition.  The 
water  and  light  committee  are  to  look 
after  the  matter.  Service  in  the  district 
has  been  interfered  with,  it  is  said,  ow- 
ing to  the  poor  condition  of  the  line. 

Zurich,  Ont. 

The  work  of  building  a  distribution 
system,  in  Zurich  will  be  started  immedi- 
ately. The  4,000-volt  line,  built  from 
Exeter  to  supply  power  to  Dashwood  and 
Zurich,  is  practically  completed. 

Montreal,  Que. 

Shareholders  of  the  Shawinigan  Wa- 
ter and  Power  Company  will  hold  a  spe- 
cial meeting  on  Oct.  31  for  the  purpose 
of  authorizing  an  increase  of  the  capital 
from  iflS, 000,000  to  $20,000,000. 


No. 

K.V.A. 

Phase  Cycle 

Volt 

R.P.M. 

Make 

1 

200 

3 

6Q 

2200 

600 

G.E. 

1 

187 

O 

60 

2200 

900 

C.G.E. 

1 

150 

O 

60 

2200 

900 

C.G.E. 

1 

100 

60 

550 

900 

C.G.E. 

1 

200 

3 

60 

550 

600 

Westg. 

1' 

100 

3 

25 

550 

750 

Westg. 

1 

75 

3 

60 

2200 

900 

Westg. 

(Write  for  complete  lists) 


MOTORS 


No. 

H.P. 

Phase 

Cycle  Volt  R.P.M. 

Make 

1 

200 

3 

60 

2200 

514 

C.G.E. 

1 

75 

3 

60 

550 

600 

C.G.E. 

1 

50 

3 

60 

550 

600 

Westg. 

1 

30 

3 

60 

550 

900 

Westg. 

1 

200 

3 

60 

550 

514 

Westg. 

(Write  for  complete  lists) 


Large  list  of  high  and  low  tension  transformers 
of  all  capacities. 

If  you  have  any  new  or  used  equipment  for 
sale  send  full  particulars  to 

E.  A.  LOWRY 
209  King.  St.  -  GUELPH,  ONT. 


PETRIE'S  LIST 

of  New  aad  Used 

MOTORS 


for    Immediate  Delivery 


No. 

H.P.  Phase 

Cycle  Volts 

Speed 

Maker 

1 

40 

3 

25 

550 

710 

Westg. 

1 

20 

3 

25 

550 

1440 

J.   &  M. 

2 

10 

3 

25 

550 

720 

VV^estg. 

1 

3 

60 

220 

1710 

Fisher 

2 

3 

25 

550 

720 

Westg. 

1 

3 

25 

550 

750 

Packard 

2 

5 

3 

25 

550 

750 

C.  G.  E. 

1 

5 

S 

60 

200 

850 

Westg. 

3 

3 

3 

25 

550 

1440 

Excelsior 

1 

3 

3 

25 

550 

750 

C.  G.  E. 

1 

2 

3 

25 

550 

750 

C.  G.  E. 

1 

1 

3 

Fvc'^'or 

1 

1 

1 

25 

220 

1450 

Excelsior 

1 

'A 

1 

60 

110 

3400 

Diehl 

Write  Us  for  Prices 


H.  W.  PETRIE,  Limited 

Front  St.  West  Toronto,  Otit. 


I  ca|ON  LAMP  GUARDS 

g Absolute  protection  from  theft  and  breakage  of  lamps.  "Loxon" 
locks  the  lamp  in  the  socket  with  a  key.  The  lamp  guards  are  handy 
and  serviceable.  They  are  selling  all  over  America  and  will  make 
money  for  you.  Write  for  catalogue  and  prices.  'We  also  make  a 
number  of  electrical  specialties  that  will  be  of  interest  to  you. 

McGILL  MANUFACTURING  COMPANY 

VALPARAISO,  -  -  .  -  INDIANA 


November  1,  l'.)17 


THE   ELECTRICAL  NEWS 


4  7 


BERMICO 


KYANIZED 

GROSS  -  ARMS 
POLES  AND  TIES 

are 

PROTECTED 

FROM  DECAY 

Manufactured  In  Our 
Own  Plant  From  Care- 
fully   Selected  Stock 


Write  for  Samples 
and  Particulars 


BERLIN  MILLS  COMPANY 

ESTABLISHED  1852 
PORTLAND.  MAINE 


We  Offer   For  Sale 

the  following 

SECOND  HAND  60  CYCLE  MOTORS 

1~:50  H.P.,    N50  K.P.M.,  220  V..  2  Please  C.G.E. 
1_20  H.P.,    850  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
3—10  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
2—  5  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

2—  5  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
1—  2  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

1—  2  H.P.,  1720  R.P.M.,  any  volt,  2  or  3  phase,  Crocker  Wheeler, 
to  be  wound. 

3—  1  H.P.,  1720  R.P.M.,  any  volt,  2  or  3  phase,  Westinghouse 
CCL,  to  be  wound. 

2—  10  H.P.,  1120  R.P.M.,  any  volt,  3  phase,  Westinghouse  CCI-, 

with  Star'  Delta  Switch. 

1—  20  H.P.,    850  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 

2—  10  H.P.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 
1—  5  H.P.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 

1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  CCL,  re- 
wound. 

1 —  3  H.P.,  1720  R.P.M.,  220  V..  3  Phase  Westinghouse  C,  rewound. 
1^  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse,  C 

25  CYCLE  MOTORS 

1 — 50  H.P.,  750  R.P.M.,  550  V.,  3  Phase,  Can.  Gen,  Klec,  l-orin  K, 

1—  60  H.P.,  750  R.P.M.,  550  V.,  3  Phase,  Crocker  Wheeler. 
l_3i<   K.W.  Motor  Generator,  Westg.,  110  V.,  D.C.,  220  V.,  3 

Phase,  25  Cycles. 

TRANSFORMERS 

2—  75  K.W.,  CGE,  H.G.,  60  cycles,  voltage  1040/2080-115/230. 
i_40  K.W.,  Packard  R60,  60  cycles,  voltage  2200-220, 

1_40  K.W.,  Westg.  C,  60  cycles,  voltage  2200/1100-220/110. 
1—214  K.W.,  Packard  RIO,  60  cycles,  voltage  1100/2200-J10/220. 

Write  (or  prices  on  these  or  new  machinery. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


Electrical 
Machinery 

liyrE  have  a  large  stock  of 
machinery  on  hand  at  all 
times  and  can  supply  your  re- 
quirements on  short  notice. 
Send  for  quotations  on  Tur- 
bines, Boilers,  Motors  of  all 
types.  Transformers,  Motor 
Generators,  etc.  We  can  also 
handle  any  equipment  you  may 
have  to  sell. 


George  Sachsenmaier  &  Co. 

141  43-45  No.  3rd  St. 
PHILADELPHIA  -  PENNA. 


Tenders 
Wanted 

should  be  advertised  for  in  the 
"Tetxlers  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing- bids,  in.  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 
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Novembe: 


ybur  name  on  our  mailinsf  Jist 
insures  the  receipt  of  interesting 
and  VdluabJe  literciture.  ^ 
Write  us. 


General  Devices  &Fittm;^s  G>. 

81T-825  W.WASHINGTON  BL-VC>. 

CHICAGO,  ILL. 

Canacf/an  ffgents  A.H.WINTER  JOYNER,Ltd. 

^        TORONTO  -  MONTREAL 
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D  &  W  Oil  Fuse  Cutouts 


UjliLgli!JIMIMIMlMIM!MIMlE 

They 

Have  Given 
Universal 
Satisfaction 


It  is  to  your  interest  to  learn  why 
these  Oil  Break  Fuse  Cutouts  have  distinct 
advantages  over  any  other  types  heretofore  used. 

This  book  costs  you  nothing,  yet  it  may  be  instrumental  in  saving  you  many 
dollars;  it  has  done  so  for  others. 


D  &  W  FUSE  COMPANY,  Providence,  R.  I. 
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Cooling  Condensing  Water 

\  \  by  the 

"SPRACO" 

Method 


For  the  rapid  and  inexpensive  cooling  of  water 
for  condensors,  water  jackets,  transformers  and  steam 
turbines,  the  Spray  method  is  the  most  satisfactory.  It 
is  the  scientific  application  of  the  simple  idea  of  spray- 
ing water  into  the  open  air — this  cools  it  and  the  water 
is  collected  in  the  cool  pond  and  used  over  again. 


"Spraco"  equipment  also  includes  air  washers  for 
supplying  cool,  clean  air  for  high  capacity  generators. 


Exterior  view  of  cooling  pond— United  Last  Co.,  Montreal 

Our  engineering  staf¥  is  at  your  service. 


Literature  sent  on  request. 


Spray  Engineering  Co.,  93  Federal  Street,  BOSTON 


Rudei-Belnap  Machinery  Co.,  Limited,  Montreal 


Joining  Metals  by  Oxy-Acetylene  Welding 

A  Maximum  of  Efficiency  at 
a  Minimum  of  Cost 

There  is  always  at  least  a  double  advantage  in  welding  metals 
I))'  Oxy-Acetylene  Process.  It  is  indisputably  the  BEST  way 
and  invariablj'  the  cheapest.  It  is  BEST  because  it  makes  the 
strongest  joint  without  unsightly  laps,  rivets  or  other  uneven 
surface.  The  work  being  done  with  the  utmost  rapidity  and 
without  laborious  effort,  reduces  the  cost.  Leading  firms  all 
over  the  world  are  recognizing  these  facts  to  advantage,  and 
are  producing  what  you  can  produce. 

A  Better  Product  at  Lower  Cost 

AND 

No  Waste  to  Eat  up  Profits 

By  Oxy-/Vcetylene  Welding  all  waste  material  can  be  used  up. 
Two  pieces  of  metal,  any  size  or  shape,  and  for  any  purpose 
can  be  joined  together.  All  broken  machine  parts  or  castings 
can  be  reclaimed  and  made  equal  to  new  again,  and  the  losses 
involved  b}'  scrapping  material  are  entirely  eliminated. 

Why  Not  Investigate  ? 

It  is  only  necessary  to  attach  this  ad.  to  your  letter  head  and 
mail  it  to  us.  Authoritative  information  on-  this  important 
subject  will  reach  you  by  return,  and  you  incur  no  obligation. 

LAIR  LIQUIDE  SOCIETY. 

Pioneers  of  the  Oxy-Acetylene  Proces*.   Factoriea  the  world  over. 

Canadian  Factories.— 
TORONTO       MONTREAL       WINNIPEG      HALIFAX  (Under 
Examples  of  Oxy-Acetylene  Welding  construction) 
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TI  IH    F.  L        TK  I  (.  A  I     ,\'  1- W 


For  the  Operating  Room 

This  Dee-Cee  Pendant  is  scientifically  constructed 
to  give  the  largest  possible  field  of  operation  with- 
out necessitating  any  change  in  the  position  of  the 
patient  and  without  loss  of  visual  acuity  on  the 
part  of  the  operating  surgeon. 

The  lower  l)0\vl  is  made  of  diffusing'  s>'lass,  eliin- 
inating  specular  reflection.  The  U])per  deflect- 
ing- shade  is  adjustable  (uj)  and  down)  ])ermit- 
ting  the  attainment  of  a  concentrated  lighting 
effect  when  desired. 

This  is  one  of  many  fixtures  ^in  the  complete 
line  of 


DEE-CEE 
HOSPITAL 
LIGHTING 
FIXTURES 
are 

SEAMLESS, 
DUSTLESS, 
SANITARY, 
EFFICIENT 

Send  for 
Catalog 


Dee-Cee 

Reg.  U.  S.  Patent  Office  ^ 

Hospital  Lighting  Fixtures 

designed  especially  to  fulfill  the  ex- 
acting requirements  of  the  modern 
hospital.  Wherever  they  are  used 
they  win  the  unqualified  approval 
of  Superintendents,  Physicians  and 
Surgeons,  Nurses  and  Patients— who 

find  the  Dee-Cee  Line  special  fixtures  built  for  the  specific  purpose 
them  perfect  service  and  comfort. 

The  explanation  for  the  wide-spread  recognition  that  the  Dee-Cee 
won  is  found  in  the  fact  that  Dee-Cee  Lighting  Fixtures  are 


of  giving 
Line  has 


The  Result  of  20  Years'  Experience  and  Study 

Painstaking  tests,  exhaustive  research,  repeated  experiments  preceded  the 
adoption  of  the  exclusive  ideas  that  form  the  basis  for  Dee-Cee  Fixtures.  Today 
it  is  a  perfect  product  offering  advantages  that  deserve  the  careful  consideration 
of  every  inividual  in  the  selection  of  equipment  for  hospital  lighting. 

Write  for  Catalog. 

PETTINGELL-ANDREWS  &  CO. 

On  the  site  of  the  Boston  Tea  Party 

Boston       -       -  Mass. 
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Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  _H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Pubhshjng 
Company.     248  pages,  illustrated.     Price  $2.00. 

Alternating  Currents— Examples  for  Students  and  Engineers, 
■  by  Prof.  F.-  E.  Austin.  Second  edition,  Vol  I.  Published 
in  191(3.    223  pages,  illustrated.     Price.  $2.40. 

Applied  Electricity  for  Practical  Men,  by  Arthur  J.  Rowland. 
Published  in  1916  by  McGraw-Hill  Book  Company.  3<5 
pages,  illustrated.     Price  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

Central  Station  Management,  by  H.  C.  Cushing,  Jr.,  and  New- 
ton Harrison.  Published  in  1916  by  D.  Van  Nostrand  Com- 
pany.    397  pages.     Price  $2.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages,  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  1908  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Publislfed  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric  Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric  Cooking,  Heating  and  Cleaning,  by  Maud  Lancaster 

Published  in  1914  by  D.   Van  Nostrand  Company.  330 

pages,  illustrated.     Price  $1.50. 
"Electrical  Machinery" — Principles,  Operation  and  Management, 

by  Terrell  Croft.    Just  published  by  the  McGraw-Hill  Book 

Co.     318  pa^es,  illustrated.     Price  $2.00. 
"Electrical  Meters,"  by  Cyril  M.  Jansky,  B.S.,  B.A.  Second 

edition  just  published  by  McGraw-Hill  Book  Company.  41b 

pages,  illustrated.    Price  $3.0(1. 
Electric   Railway,  by  A.   Morris   Buck,   M.   E.     Published  in 

1915  by  McGraW-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.     416  pages,  illustrated.     Price  $3.00. 

Electrical  Instruments  in  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company, 
366  pages,  illustrated.     Price  $2.50. 

Electrical  Injuries,  by  C.  A.  LauiTer,  M.D.,  published  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

'Electrical  Measurements  in  Practice,"  by  F.  Malcolm  Farmer. 
First  edition.  Just  published  by  McGraw-Hill  Book  Com- 
pany.   359  pages,  illustrated.     Price  $4.00. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  A.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164 -pages,  illustrated.     Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus- Wilson.  Published 
in  1898  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.    235  pages,  illustrated.    Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary  Magnetism  and  Electricity,  by  Cyril  M.  Jansky, 
B.  S.  Published  in  1914  by  McGraw-Hill  Book  Company. 
212   pages,   illustrated.     Price  $1.50. 

Engineers'  Manual,  by  Ralph  G.  Hudson.  Just  published  by 
John  Wiley  &  Sons.    315  pages,  illustrated.     Price  $2.00. 

Examples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 
B.S.    Published  in  1915.    223  pages,  illustrated.    Price  $2.00. 

Examples  in  "Battery  Engineering,"  by  Professor  F.  E.  Austin, 
E.E.    Just  published.    90  pages,  illustrated.    Price.  $1.25. 

Examples  in  Magnetism  for  Students  of  Physics  and  Engi- 
neering, by  Prof.  F.  E.  Austin,  B.  S.  Published  in  1916. 
Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  John  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.     Price  50  cents. 


Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Avistin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  (55c. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.  225  pages,  illus- 
Matcd.     Price  $2.00. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company 
in  1914.     143  pages,  illustrated.     Price  $1.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.  •  404  pages,  illustrated.     Price  $3.00.  ' 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price  $4.50. 

Principles  of  Electrical  Design — D.C.  and  A.C.  Generators,  by 
Alfred  Still.  Published  in  1916  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.    Price  $3.00. 

"Public  Utility  Rates."  A  discussion  of  the  Principles  and 
Practice  underlying  charges  for  _  Water,  Gas,  Electricity, 
•Communication  and  Transportation  Services,  by  Harry 
Barker,  B.S.  First  edition,  just  published  by  the  McGraw- 
Hill  Book  Company.    387  pages.    Price  $4.00. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.    120  pages.    Price  $1.50. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Book,  by  W.  H.  Marchant. 
Published  in  1912  by  Whittaker  &  Company.  Illustrated. 
Price  75  cents. 

•Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Railway  Maintenance  Engineering,  by  Wm.  H.  Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  360  pages,  194 
illustrations  and  6  folding  plates.    Price  $2.50. 

Standard  Wiring,  1917  Edition,  23rd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Cushing, 
Jr.     Leather  cover,  pocket  size.  ,  Price  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post  Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
985  pages,  630  illustrations.    Price  $2.00. 

Telegraphy,  by  Sir  W.  H.  Preece,  K.C.B.,  and  Sir  J.  Sivewright, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  (Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  Electrical  Contractor;  Principles  of  Cost-Keeping  and  Es- 
timating, by  Louis  W.  Moxey,  Jr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.    Price  $4.00. 

The  School  of  Practical  Electricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Tramway  Track  Construction  and  Maintenance,  by  R.  Bicker- 
stafife  Holt.  Published  in  1915  bv  The  Tramway  and  Rail- 
way  World.     249  pages,   illustrated.     Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.    Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.    272  pages.    Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.    340  pages,  illustrated.     Price  $1.50. 
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1'HORMItfOlt 
Bliiiiiiiiiiili^ 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  OffictB  and  Branch  Warehouiei: 
601  Merchanti  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipments  from  Factory  or  nearest  Warehouse 


i 


MICABOND 

The  Standard  Mica  Insulation 


V  Rings 

Cloth 

Paper 

Washers 

Tubes 

Heater 

Plates 
Flexible 

Plates 
Washers 

Mica 

Insulation 

for  Moulding 

and 
Commutator 
Segments 


THERE  is  a  special  Mica- 
bond  insulation  pre- 
pared for  every  electrical 
condition. 

Micabond  insulations  possess 
unusual  wearing  qualities  and 
are  reasonable  in  price. 

Send  us  your  B/P's 
or  samples  and  let 
us  figureyour  motor 
requirements,  • 

Chicago  Mica  Co. 

VALPARAISO,  Ind. 

Address  Dept.  D. 


7^ 


i 


SPAULDING'S 
Hard  Fibre    WILL    DO  MORE   than  Insulate. 

SPAULDING'S  HARD  FIBRE 

will  outwear  the  part  on  which  it  is  used,  will  in- 
stall easilj',  will  be  adaptable  and  economical  — 
BECAUSE— SPAULDING'S  HARD  FIBRE  is 
hard,  strong,  pliable  and  yet  tenacious,  can  be 
machined  as  neatly  and  easily  as  steel,  can  be 
sawed,  drilled,  punched,  threaded,  stamped,  etc. 

AND  SPAULDING'S  HARD  FIBRE  WILL  NOT  BREAK 


We  manufacture  HyVRD  FIBRE  in  sheets,  rods,  tubes  and 
special  shapes,  and  our  location  gives  us  easy  access  to  Canada. 

J.  SPAULDING  &  SONS  CO.,  Tonawanda,  N.Y. 


449  Broome  St., 
NEW  YORK  CITY 


166  No.  Clinton  St., 
CHICAGO,  ILL. 


300% 

STROHOERTHAN 

ACID  FLUX 


and  cleans  the  wire  or  metal 
without  biting  the  surface.  Can't 
start  corrosion  nor  reduce  capa- 
city of  the  wire.  That's 


4  forms :  Stick,  paste, 
salts,  and  liquid. 


Sample  for  your 
Dealer's  Name. 


Houston  &  Co.,  Ltd.,*^»'!3v'NNrpEG"'' 

22  College  Street,  Toronto. 
1828  Scarth  Street,  Regina. 

"In  the  Soderman's  game  since  '93." 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont.  ^ 


I 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  mitcbeli 
Pcrdval  H.  mitcbell 

Consulting  and  Sapervisina 
engineers 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engfineering. 

Trader*  Bank  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  11  OX  Union  Trust  Blda.,  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 
COHSULTING  ENCINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechnnical,  Electrical,  Hydraulic,  Steam,  Gai 

Plans,  Specifications,  Estimates, 
Testa,  Reports  and  Supervision. 
625    Coristine   Bldg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Testa,  Reports,  Ar'oitrationa 
Superviaion  of  Lishting  and  Power  PlanU 

Telephone  Main  6737  505  McGill  Bldg. 

Montreal,  P.Q. 


B. Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817       326  W.Craig  St.,  Montreal 


oouflT  HOUSE  ft  JWi.^'i^i^^^Vr^':^ 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE     :  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  0.  G.  Kerry       W.  0.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates  :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  ExceUior  Life  Bldg.  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Retistered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrigrhts  and  Infringements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 
STAR  BLDG.,  18  King  St.  W..  TORONTO 


MARK5.C0PYRlGhT5(UirS^^ 


STANLEY  LIOHTFOOT 

nCC'O  PATENT  SOLICITOR  AND  ATTOBNEV 

LUMSDEN   BLDG.(*^*J  y^''J||^^^"  )  TORONTO. 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Phyucal 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 

Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables. 
Insulators,  Transmission  Towels  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON.  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlfing  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  aiJailable  only  by  reputable 
wholesale  jobbing  and  manufacturing  con 
cerns,  and  by  responsible  and  worthy  finan 
cial,  fiduciary  and  business  corporations 
Specific  terms  may  be  obtained  by  address 
ing  the  company  at  any  of  its  offices.  Cor 
respondence  invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax.  N.S. :  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que  ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John.  N.B. ; 
Toronto.  Ont.;  Vancouver,  B.C.;  Victoria, 
B.C.;  Winnipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING. 
Gen.  Man,  Western  Canada,  Toronto. 
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A  NICKEL 

Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadture  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.  Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
>^  this  natural   stronger- than- 

ir^*^     steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufadured  forms  are  Rods,  Flats,  Casings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


Pace-Makers 
r     9q  Years 


.....  „f  the  iV-t  °^.*^,eater  v 


-eve  ^^^^.Xi^oT^Hi 


Power  Factor  Meter — 
One  of  the  complete 
ffoup  of  Weston  Ronnd 
Pattern  Instruments  for 
service  on  A.  C.  Switch- 
boards. 


CoWP'^"^  .  1 

Flecttical 

^"*°"ment  Co. 
Instrument 

New*'*' 

ner,  L-to--  ^ 

^^Torthern  f^^^.^A. 

Models  in- 
{or  portable 

a"<i  ^^n  A.  'C-  a""^ 
S^^f^^'c  circuits,  to- 

with  many  i": 
getber  J^tl^  designed 
struments  eposes, 
for   special  V 

any  "eed. 
regarding  any 


 — 


Made  in  Canada 

Reamers 
Drills 


TAPS 


Sold  on  Merit 

Cutters 
Dies 


Ask  for  our  new  catalogue  No,  8, 


Pratt  &  Whitney  Co.  of  Canada,  Limited 


Montreal 

723  Drummond  Bldg. 


DUNDAS,  ONTARIO 

Winnipeg 
1205  McArthur  Bldg. 


Vancouver 

609  Bank  of  Ottawa  Bldg. 
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ALTERNATORS 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg-.  Company  of  Canada 

ALUMINUM 

liritish  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company 

Ferranti  Electrical  Company  of  Canada 

Hathevvay  &  Knott,  Inc. 

Joyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company 

Wagner  Electric   Mfg.   Company  of  Canada 

Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Conipanny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National   Metal   Molding  Company 

AUTO  STARTERS 

.\damsBagnall    Electric  Company 

BATTERIES 

Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
llatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


Jordan  Bros.  Inc. 


BLOCKS 
/ 


BOILERS  ' 

Waterous  Engine  Works  Company 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Electric  Railway  Improvement  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Ci.  &  W.  Electric  Specialty  Company 
llatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Toyner,   Limiteil,  A.  H.  Winter 
F^ingle,  R.  E.  T.,  Ltd. 

BRAKES 

.Suiidli   Electiic  Company 

BUS  BAR  SUPPORTS 
Joyner,  I-imited,  A.  H.  Winter 
Moloney  Eleclric  Company  of  Canada 

BUSHINGS 
Electrical   Fittings  Company 
National   Metal  Molding  Company 
Steel  City  Electric  Company 

CABLES 

P.oston  Insulated  Wire  &  Cable  Company 
Canada  Wire  &  Cable  Company 
T).   &  W.   Fuse  Company 
Northern  Electric  Conii)any 
Phillips  Electrical  Work."--.  Eugene  F. 
.Standard    L'ndcrgrniiMil    C.-iblc   Ccinipiiny   of   (  nn- 
.I'll!.  Limii'd. 

CABLE  ACCESSORIES 

Northern   Electric  Company 

Standard   Underground   Cable   Company   ol  Can 

ada,  Liijiited. 
SIcpI  City  F.leclric  Company 


CARBONS 

Canadian    Westinghouse  Company 

CAR  EQUIPMENT 

Ohio  Brass  Company 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic   &   Engineering  Company 

CHAIN  (Driving) 

Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian   Crocker- Wheeler  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,   R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company 
Cutter  Electric  &  Manufactiu'ing  Company 
Ferranti   Electrical   Company  of  Canada 
Northern    Electric  Companny 
Sundh  Electric  Company 

COILS 

Cleveland  Armature  Works 
V>.  &  W.  Fuse  Company 

COMPOUNDS 

.McLennan  &  Company,  K. 

Rednianol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British   .Muminium  Company 
National  Metal   Molding  Company 
Nortliern    Aluminum  Company 

'\ 

CONDUITS 

.'\nierican  Conduit  Company 
Conduits  Company 
National   Metal   Molding  Company 
Northern   Electric  Company 


Crouse-Hinds 


CONDULETS 

Company   of  Canada 


CONVERTING  MACHINERY 

Canadian  Vickers  Limited 

Ferranti  Electrical  Company  of  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

lilectiic  Fittings  &  Foundry  Company 
Hatliewav  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONTROLLERS 

Canadian  Crocker-Wlieeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  'Company 
Electrical  Maintenance  &  Repairs  Company 
Sundh   Electric  Company 

CONNECTORS 

Dossert  &  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National   Electric  Heating  Company 
Nortliern  Electric  Company 
.Spii-lmnnn   /Vgcncies,.  Registered 

CORDS 

Xorthein  Electric  Company 

Phillips  Electrical  Works,  Eugene  I'". 

CROSS  ARMS 

Berlin  Mills  Company 
Northern  Electric  Company 


CRUDE  OIL  ENGINES 

Boving  Hydraulic  &  Engineering  Company 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
U.   &  W.   Fuse  Company 
G.  &  W.  Electric  Specialty  Company 
llatheway  &  Knott,  Inc. 

DETECTORS  (Voltage) 

G.  &  W.  Electric  Specialty  Company 

i 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,  Limited,  G.  M. 

.See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National   Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson   Glass  Company 

ELECTRIC  RANGES 

National    Electric    Heating  Company 
Nortlierr.    Electric  Company 
.Standard  Electric  Stove  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 
VVaterous  Engine  Works  Company 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  'Inc. 
Northern  Electric  Company 

FIXTURES 

Benjamin   Electric   Manufacturing  Company 
Canadian   General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman   Brass   &  Metal  Company 

FIXTURE  CHAIN 

McKiimon  Chain  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Hatlieway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FUSES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Daum,  A.  F. 

Detroit  Fuse  &  Manufacturing  Company 

D.  &  W.   Fuse  Company 

Economy  Fuse  &  Manufacturing  Compain 

G.  &  W.  Electric  Specialty  Company 

Fqt'ieway       Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

(Continued  on  page  .SS) 
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REFLEX 

Spark  Plugs 

The  REFLEX  Line  of  " 
Spark  Plugs  is  a  trade 
winner.  They  are 
made  right — stay  clean 
and  keep  the  car  on 
the  go.  A  Gold  Bond 
guarantee  against  de- 
fective material  and 
workmanship  is  given 
with  each  plug. 

Every  customer  satisfied  —  profits 
sure — a  good  line  to  handle  for  win- 
ning the  good-will  of  motorists  and 
users  of  engines. 

Get  the  "Reflex"  Agency. 

Write  for  full  particulars. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


An 

Attractive 

Design 

for 

White: 
Way 

Lighting 


A,  H.  WINTER  JOYNER,  LIMITED 

TORONTO  MONTREAL 

"Consult  a  Specialist  " 


"3^©""  Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^t.  Pittsburgh,  Pa. 


Repulsion  Start 'Induction 

SINGLE  PHASE  MOTORS 

(1/10  to  1/4  h.p.) 

A  fuse  which  will 
protect  under  full 
load  is  usually  of 
ample  capacity 
for  starting,  mak- 
ing them  especial- 
ly desirable  for 
operating  remote 
and  automatically  controlled  equip- 
ments. 

THE  Y-KEEP-A-R  UNNING 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by; 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W,,  Toronto 

Great  West  Electric  Co.,  Ltd.,  Winnipes 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  BIdg.,  Montieal 
Rankin  &  Cherrill,  55  Hastings  St.  W..  Vancouver,  B.C. 


I llustralini;'  a  I  10  li.p.  nuitor 
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FUSE  BOXES 

D.  &  W.  Fuse  Company 
Northern  Electric  Company 

GENERATORS 

Canadian  Crocker-Wheeler  Qompany 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Canadian  Vickers,  Limited 
Electrical  Maintenance  &  Repairs  Company 
FerrantL  Electrical   Company  of  Canada 
Lancashire   Dynamo   &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
Thornson   Company,   Limited,  Fred 
Toronto  &   Hamilton   Electric  Company 

GLASSWARE 

Jefferson  Glass  Company 

GUARDS  (Lamp) 

McGill  Manufacturing  Company 

HANGERS 

-  Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEATING  DEVICES 

Canadian  General  Electric  Company 
Canadian  Vickers,  Limited 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
Majestic   Electric  Company 
National   Electric    Heating  Company 
Northern   Electric  Company 
Spielmann    Agencies,  Registered 

HYDRAULIC  MACHINERY 

Boving  Hydraulic   &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  E&GINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Chicago  Mica  Company 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
Weston   Electrical   Instrument  Company 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company 
Northern, Electric  Company 

INSULATION 

Redmanol   Chemical   Products  Company 

INSULATORS 

Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
Illinois    Electric    Porcelain  Company 
Moloney  Electric  Company  of  Canada 
Mica   Company   of  Canada 
Northern  Electric  Company 
Ohio  Brass  Company 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Majestic  Electric  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 

LAMP  BULBS  (Electrical) 
Jefferson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 
Electrical   Maintenance   &   Repairs  Company 
ITigh  Efficiency  Lamp  Company 
Lincoln  Electric  Company  of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 


LANTERNS  (Electric) 

Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric   Service   Supplies  Company 
Moloney   Electric   Company   of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 
Cope,  T.  J. 

Northern  Electric  Company 

Ohio  Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams-Bagnall  Electric  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 
Sundh   Electric  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company 

Ferranti  Electrical  Company  of  Canada 

Great  West  Electric  Company 

Northern  Electric  Company 

Packard  Electric  Company 

Rose  &  O'Hearn  ^ 

MICA 

Chicago  Mica  Company 
Kent  Bros. 

Mica  ConYpany  of  Canada 

MOTORS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Canadian  Vickers 
Century  Electric  Company 
Electrical  Engineering  Company- 
Electrical  Maintenance  &  Repairs  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Lancashire  Dynamo  &  Motor  Company 
Lincoln  Electric  Cornpany 
Northern  Electric  Company 
Petrie,   Limited,  H.  W. 
Pringle,  R.  E.  T. 
Robbins  &  Myers 
Thomson  Company,  Limited,  Fred 
Toronto  &  Hamilfon  Electric  Company 
Wagner  Electric  Mfg.  Company  of.  Canada 

NICKEL 

International  Nickel  Company 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 

Spielmann  Agencies  Regd. 

PAINTS  &  COMPOUNDS 

G,   &   W.    Electric   Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 


PHOTOMETRICAL  TESTING 

Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 

Ridout  &  Maybee  .  t 

PINS  (Insulator  and  High  Voltage) 

Acme  Stamping  &  Tool  Works,  Limited 
Ohio  Brass  Company 

PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Berlin  Mills  Company 
Lindsley  Bros.  Company 
Northern  Electric  Company 

POLE  LINE  CONSTRUCTION 

Archbold  Brady  Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 
Hubbell  Company,  Harvey 
Northern   Electric  Company 
Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian  Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric   Porcelain  Company 
Ohio  Brass  Company 

POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,   Limited,  A.  H.  Winter 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can 
ada.  Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &   Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin   Electric  Manufacturing  Company 
Hubbell  Company,  Harvey 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Sundh  Electric  Company 

REMOTE  CONTROL  SWITCHES 

Electrical  Maintenance  &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 
Electrical  Maintenance  &  Repairs  Company  ■ 
Thomson  Company,  Fred 

RHEOSTATS 

Canadian   Westinghouse  Company 
Sundh  Electric  Company 

RODS 

International  Nickel  Company 

ROSETTES 

Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin   Electric  Manufacturing  Company 
Canadian   General   Electric  Company 
Cutter  Company,  Geo. 
Duncan  Electric  Company 
Monarch  Electric  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 

(Continued  on  Page  60) 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


Transformers 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
neers, we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


Hpdmanol 

^^^^^^  '  The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical  . 
Strength — Accuracy  of  Dimensions  / 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


"AMERICAN"  BITUMINIZED 

FIBER  CONDUIT 

can  be  laid  in  trench  either  with  or 
without  concrete.  Minimum  absorption 
— maximum  puncture  test.  7  foot 
lengths  mean  faster  laying. 

AMERICAN  socket  joints.  SeaHng 

Q  Q  1^  J)  ^  J  "p  compound  furnished 

/^li/r  r»  A  Mvr  with    each  shipment. 

CUMrAlNY  Skilled  labor  unneces- 

EAST  CHICAGO  sary. 

IND.  U.S.A.  ' 

140  NASSAU  STREET,  Write  for  Literature. 

NEW  YpRK 


Puncture  Proof 
Outdoor 
'Unit    Type"  Insulators 
Outdoor  Sub-Stations 
Air    Break  Switches 
Choke   Coils,  Fuses 
Bus   Bar  Supports 


Unit 


Type 


Latest  Development 

Ask  for  Data 
Prompt  Shipments 

Moloney  Electric  Co. 

Toronto 
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SOLDERING  FLUXES 
Allen  Company,  L.  B. 
Houston  &  Company 

SPECIAL   HEATING.  APPLIANCES 

Xational  Electric  TIeating  Company 

STANDARD  CELLS 

Wfslon    Klectrical    liisfnnnent  Cunipany 

STORAGE  BATTERIES 

Canadian    Hart    Accumulator  Coniiiany 
Niirllirrn   .Klrctric  Company 

STREET  LIGHTING  FIXTURES 

I'.cnjamin    I'Jcrlric    iVl  a  i  in  fa.  n  n  i  n  ^  Company 
Canadian   I  .cncial    Klcrli  i.    (  ..inpany 
lovner,    Lin  itcd,    A.    II.    W  inl,  ; 
Northern   Electric  Compatiy 
I'rinRic,   K.   v..  T. 

SWITCHES 

llfiijaniin   ICluctric   Mannfacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
llatheway  &  Knott,  Inc. 
Moloney  Electric  Company  -of  Canada 
National   Metal   Molding  Company 
Xorthern  Electric  Company 
Starr  Son  &  Company,  John 
Snndh   Electric  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical   Company   of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
I'ringle,  R.  K.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada 

TAPE 

Packard  Electric  Company 
Xorthern  Electric  Company 

TAPS 

Joidan   liros..  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Inde].endtnt  Telephone  Company 
\iirthPin  F;iecliic  Company 

TOASTERS 

National    ICIcctric    Heating  Company 
Xiiiflifrn    F.lectric  Company 

TOOLS 

.\orllu-in   Kin  hi.    (  .iinpany 

I'ralt       .Whitni  y  (  '.iinpany  of  Canaila 

TOY  TRANSFORMERS 

Killark   Electric'  ManufacUiring  Company 
Thordarson  Electric   Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  C'ompany 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
-Northern  Electric  Company 
Packard  Electric  Company 
Hose   >t  O'Hearn 

Thordarson  Electric  Manufacturing  Company 
Wagner   Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 

()liio  I'rass  Company 


TUBING 

Northern  Aluminum  Company 

TURBINES 

Boving  Company  of  Canada 
Smith   Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,    Limited,    G.  M. 
Xorthern    Electric  Company 

VACUUM  CLEANERS 

llouslon    &  Company 
I'ringle,   R.    E.  "l". 

VARNISHES 

.Spiclinann    A;.;cnc!cs,  Kcgd. 

WASHING  MACHINES 

(  oiiiinr   X-   Scni,    I.  H. 

WATER    POWER  MACHINERY 

I'loving  Hydraulic  S:  Engineering  Company 
Smith  Company,  S.  Morgan  . 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company 
Canada  Wire  &  Cable  Company 
D.  &  W.  Fuse  Company 
International   Nickel  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
.Standaril   Underground   Cable   Company   of  Can- 
ada, Limited. 
Starr  Son  &  Company,  John 

WIRING  DEVICES 

Canadian  General  Electric  Company 
HathewaV  &  Knott,  Inc. 
Northern  Electric  Company 


"Majestic"  Modern  Electric 

Heating 

Mr.  Buyer,  look  the  "Majestic"  up;  all  your  customers  will 
want  one. 

A  handsome  profit  to  the  dealer. 

Highest  Award  Panama^Pacific  Exposition 

Majestic  Electric  Heaters  were  awarded  Gold  Medal  at  the 
Panama-Pacific  Exposition  in  1915.  This  is  the  highest  honor 
conferred  on  any  Electric  Heater  in  the  World. 

COMPLETE  FREE  CATALOGUE  SENT  ON  REQUEST. 


** Majestic**  heat  everywhere—the  dining-roonif  the  drawing-room 
the  bed  room,  the  bath-  all  so  easy  and  healthful. 


Majestic   Electric   Company,  Limited 

TORONTO  29  Richmond  St.  West  ONTARIO 


X'dvcmhcr  1,  1!I17 


t  H  li    F.  L  K  CT  R I C  A  L    N  \i  VV 


More  Power 
To  You 


That's  just  what  it  \V(nil(l  mean  if  the  metal 
working-  plants  in  your  territory  could  be 
t;i\-en  only  a  i4lim])se  of  the  ])os.sibilities  in 
electric  arc  vveldiu!^'. 

Tliere  isn't  a  piece  of  apparatus  made  which 
will  return  you  more  power  sales  for  little 
effort  than  ■ 

The  Lincoln 
Arc  Welder 

Kver}^  steel  foundry,  forge  shop  and  stamp- 
ing plant  in  your  territory  —  every  plant 
where  metals  are  joined  or  breakage  and 
wear  of  metal  repaired — 50  per  cent,  of  the 
shops  where  acetylene  is  used — are  pros- 
])ects  for  electric  arc  welding". 

"^'ou  do  not  have  to  sell  them,  just  interest 
them  and  Ave  will  send  our  welding  engi- 
neers to  go  over  the  proposition  and  close 
the  sale. 

Write  us  for  literature  and  information 
on  any  welding  job  you  run  across. 

Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Branch  Office 
MONTREAL 


MARK 


QUALITY 


ELECTRICAL 

PORCELAIN 

special  porcelain  of  all  kinds.     In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U  S. A. 
Toronto,  Canada,  307-308  Tyrrell  Building 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package       -       Quantity  250 

ASK   YOUR    JOBBER,   OR    WRITE  US 

The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  St.     -     MONTREAL,  QUE. 
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W^stinghouse 

Turnover  Toaster 


A  Profitable  Leader 
For  The  Holiday  Trade 

It  makes  toast  at  the  table. — The  toast  is  turned  by 
simply  turning  an  i'nsulated  knob,  there  is  no  danger 
of  burning  the  fingers.  It  is  unnecessary '  to  touch 
the  bread  from  the  time  it  is  first  put  on  the  rack  until 
it  is  taken  off,  toasted. 

The  toaster  is  substantially  constructed  of  pressed 
steel,  finished  in  highly  polished  nickel,  presenting  a 
very  attractive  appearance.  The  flat  surface  on  top  of 
the  toaster  may  be  used  to  keep  the  toast  hot,  or  to 
heat  plates,  keep  the  coffee  warm,  etc. 

Ask  nearest  office  about  our  complete  line  of  electric  household  devices 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 

Toronto       Montreal  Ottawa  Halifax     Ft.  William      Winnipeg        Edmonton  Calgary  Vancouver 

Traders  Bank     52  Victoria      Ahearn  &  Soper      105  Mollis  Telfer  158  Portage         211  McLeod       Grain  Exchange     Bank  of  Ottawa 

Bids.  Sq.  Ltd.  St.  Bldg.  Ave.,  E.  Bldg.  Bldg.  Bldg. 
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This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 


Now  the  fact  that  it  is  used  by  the  Hydro-Electric  Commission  is 
proof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment, 
by  the  fact  that  it  is  giving  efficient  service  in  many  towns  throughout 
Ontario,  as  well  as  the  other  provinces. 

No  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.    All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
suitable  for  any  frequency  on  multiple  circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars 

Electrical  Maintenance  &  Repairs 

Company,  Limited 
162  Adelaide  Street  West 
TORONTO 


Phone 
Adelaide 
902-903 


Nights 

Beach 
1723  1930 


JONES  &  GLASSCO 

(REG'D) 

ENGINEERS 
MONTREAL  AND  TORONTO 

Specialists  in 

POWER   TRANSMISSION  CHAINS 

CANADIAN  AGENTS  FOR 


"RENOLD" 

Patent  Silent  and  Bush  Roller  Chains 


"MORSE'^ 

Rocker  Joint  Silent  Chains 


CHAIN  DRIVES  FROM  14  H.P.  TO  5000  H.P.  IN 
SUCCESSFUL  OPERATION 


Write  for  particulars  to 


Head  Office: 


Branch  Office: 


ST.  NICHOLAS  BUILDING 

MONTREAL 


1204  TRADERS  BANK  BUILDING 

TORONTO 
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ELECTRIC  REPAIRS 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Co.,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 


G  &  W  DISTRIBUTION  BOXES 

I  are  easily  adapted  to  any  lay  out 

i  A  G  &  W  Box  is  engineered  at  the  factory  to  fit  the  job  ;  this  permits  simple  installation  and  re- 

i  lieves  you  of  engineering  the  job  to  fit  a  box. 


Boxes  are  made  with  various  types  of  clips  and  fittings.  Standard 
j)arts  are  assembled  to  suit  any  combination  of  cables  or  loads. 

Let  us  show  our  box  as  applied  to  your  conditions. 


G  &  W  ELECTRIC  SPECIALTY  CO. 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.S.A 


A.  H.  Winter  Joyner,  Ltd.,  100  Wellington  St.  W..  Toronto. 
A.  H.  Winter  joyner,  Ltd.,  17  St.  John  Street,  Montreal. 
Bentz-Richardson   Co.,    Ltd.,   692   Notre   Dame   Ave.,  Winnipeg 
General  Supplies,  Limited,  Calgary  and  Edmonton. 


For  the  Ends  of  Cables 
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Northern   Electric   Upright  Toaster 


Coffee  Percolator 


Sun   Ray  Heating  Pad 


Northern  Electric  No.  2  Iron 

THE  very  nature  of  electrical  heat- 
ing devices  makes  them  the  most 
appropriate  gifts  at  Christmas 
lime.  In  this  respect,  Electrical  Sup- 
pliers have  a  marked  advantage  over 
other  retailers  in  being  able  to  offer 
gift  sug'gestions  of  exceptional  useful- 
ness and  practical  value. 

We  have  a  complete  line  of  the 
highest  quality  heating  devices  ready 
for  the  Christmas  Trade.  Modern 
A\'ar-Time  conditions  have  made  the 
practice  of  economy  essential  in  the 
home.  Your  customers  will,  therefore, 
appreciate  a  few  timely  suggestions 
from  3'ou  as  to  Christmas  gifts,  that  are 
l:)oth  attractive  and  useful. 

Each  of  our  District  Houses  carries 
a  full  stock  of  these  Christmas  Sellers, 
only  a  few  of  which  are  illustrated 
here. 


Send  our  nearest  House  your  list  of  requirements  before 
the  Christmas  rush  begins. 


'J 


HorthmEkctric  Company 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 
LONDON 
WINNIPEG 


REG  IN  A 

CALGARY 

VANCOUVER 
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Provide  This  Maximum 

Convenience  on 
all  Electrical 


Control  of  the 
Current  at  the 
fingers'  tips,  that  is 
the  maximum  con- 
venience provided  by 


^LJ  FeedThrou^h 
SWITCHES 


GH 


Like  all  C-H  devices  they 
have  the  large  capacity  re- 
quired for  the  safe  control  of 
current  used  by  electrical  heating 
appliances.    They  save  wear  on 
sockets,  save  jumping  up  to  turn  cur- 
rent "on"  or  "off"  at  fixture  or  wall 

switch.  f^ii  particulars 


Benjamin  Electric  Mfg.  Co.  of  Canada  Limited 

11-17  Charlotte  St.,  Toronto,  Candida 
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"Flextube" 


The  non-metallic,  flex- 
ible conduit  you  should 
buy  —  for  economy's 
sake  and  for  your  wire- 
men's  sake. 

Flextube  sample 
on  request. 


National  Melal  Molding  S 

Manufacturers  of  Ci.^ 

Electrical  Conduits   &•  Fittings 
1118  Fulton  Building,  PITTSBURGH, PA. 

Atlanta  Dallas  Los  Angeles  Salt  Lake  City 

Boston  Denver  New  York  San  Francisco 

Ifuffalo  Detroit  Philadelphia  Seattle 

Chicago  Portland  St.  Louis 

riiienos  Aires  Havana  Manila  Paris 


Canadian  Distributors 
CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 

Head  Office,       -       -  -  TORONTO 

District   Sales  Offices: 

Montreal              .                          Winnipeg  Edmonton 

Halifax                                        Calgary  Nelson 

Ottawa                                           London  Vancouver 

Cobalt  South  Porcupine 


Double  Compounding.    rliiA  Double  Value. 


KovcinluT  !:■),  11)17 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULAT©R  SUPPORTS  are  specially  designed  mal- 
leable iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  elevated 
railways,  subways,  train  sheds — and  similar  structures.  They  are  easily 
attached,  and  by  their  use,  electric  wiring  for  lights,  motors,  generators, 
cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor  and  material. 

Write  for  Bulletin  ^(o.  22  which  gives  full  description, 
prices,  discounts,  etc. 

STEEL  CITY  ELECTRIC  COMPANY 


1207-1219  Columbus  Ave.,  PITTSBURGH,  Pa. 


"Killark"  Bell  Transformers 


Take  the  place  of  Batteries.  Require  no 
Renewals.  No  Attention.  Guaranteed  for  three 
years'  actual  service. 

Porcelain  case,  will  not  rust  or  corrode  and  provides  positive 
insulation  against  grounding  or  short  circuiting  between 
primary  and  secondary  coils. 

KILLARK  ELECTRIC  MFG.  COMPANY 


ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc 

Electrical  Merchandise  120  Liberty  Street,  New  York 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 


OXY-ACETYLENE  WELDING 

A  Maximum  of  Efficiency  at  a  Minimum  of  Cost 

The  fact  that  products  made  by  the  Oxy-Acetylene  Process  are  incontestably 
of  greater  strength  and  durability,  and  neater  in  appearance  than  those  pro- 
duced by  other  methods,  is  sufficient  to  prove  its  value  to  you.  When  it  is 
realized  that  it  also  reduces  the  cost  of  production,  it  is  then  that  you  will 
appreciate  the  fact  that 

Sooner  or  later  you  will  profit  by  these  advantages^ — 
WHY  NOT  NOW  ? 

There  are  innumerable  ways  by  which  an  Oxy-Acetylene  Plant  can  be  made 
a  profitable  investment.  If  yon  are  not  sure  of  this,  ask  us  for  further  informa- 
tion, it  will  be  gladly  supplied. 

"A.L.S."  Equipment  is  Backed  by  "A.L.S."  Service 

Manufacturing  in  Canada,  Oxygen  and  Dissolved  Acetylene  and  all  requisites 
for  the  successful  application  of  the  process  to  your  industry,  and  with  a  staff 
of  experts  at  each  of  our  Factories  to  advise  and  instruct  your  representatives, 
enables  us  to  assure  you  that 

Your  Investment  Cannot  Be  Otherwise  Than  Profitable 

Our  experience  is  yours  for  the  asking.  Attach  this  ad.  to  your  letterhead  and  mail  to  us. 
Particulars  of  interest  and  benefit  to  you  will  be  sent  by  return. 

L'AIR  LIQUIDE  SOCIETY 


Double  Spirals  of  steel  tubing  assembled  by 
Oxy-Acetylene  Welding. 


THE  PIONEERS  OF  THE 
PROCESS 

TORONTO 


Manufacturers  of  Oxygen,  Dissolved  Acetylene, 
and  all  requisites  for  the  Process 


FACTORIES  THE  WORLD 
OVER 


Canadian  Factories 


MONTREAL 


WINNIPEG 


HALIFAX— unde 


r  construction 
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Special  Poly-Phase  Meter 

For  Installations  on  Long  Distance 
Transmission  Lines 

One  of  the  main  features  in  our  new 
Special  Poly-Phase  Meter  is  a  double 
terminal  block,  givjng  greater  protec- 
tion during  lighting  storms  and  under 
overload  conditions.  The  inside  of  this 
1  meter  is  designed  with  plenty  of  room 
for  the  connections.  All  three  line 
wires  are  carried  direct  through  the 
meter  from  left  to  right. 

Write  us  for  Bulletins  and  Prices. 

Chamberlain  &  Hookham  Meter  Co. 


Limited 


243  College  Street 
TORONTO 


61  Albert  Street 
WINNIPEG 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction, Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire" machines, 
minimum  incon- 
venience from 
such  breakdowns. 


750  K.V.A.  Alternator  direct  coupled  tg  engine. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 

Montreal  107-109  Duke  St.,  Toronto 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  Stamping  and  Tool  Works  . .  4G 

Allen  Company,  L.  B   53 

Allen  Inspection  Company    54 

American  Conduit  Company  

Beaubien,  De  Gaspe   54 

Benjamin  Electric  Mfg.  Co.  of  Can- 
ada, Ltd   3 

Berlin  Mills  Company   .- 

Best  Electric  Company   39 

Boston  Insulated  Wire  and  Cable  Co.  44 

Boving  Hydraulic  &  Engineering  Co.  49 

Bradstreets   54 

Brandeis,  Charles   54 

British  Aluminium  Company  

Canada  Wire  and  Cable  Company  . .  53 

Canadian  Bridge  Company    46 

Canadian  Crocker  Wheeler  Co.   . .  . 

Canadian  General  Electric  Co  14-15 

Canadian  Independent  Telephone  Co.  49 
Canadian    Inspection    and  Testing 

Laboratories   54 

Canadian  Office  and  School  Furniture 

Company   54 

Canadian  Porcelain  Company   43 

Canadian  W^estinghouse  Company.. 

Century  Electric  Company    12 

Chamberlain  &  Hookha;n  Meter  Co., 

Limited   ~ 

Chicago  Mica  Company  

Cleveland  Armature  Works    47 

Conduits  Company,  Limited   9 

Crouse-Hinds  Co.  of  Canada   

Cutter  Company   12 

Daum,  A.  F   42 

D,  &  W.  Fuse  Company  

Dennison,  H.  J.  S   54 

Detroit  Fuse  and  Manufacturing  Co.  51 

Devoe  Electric  Switch  Company  ...  45 

Dossert  &  Company   44 

Duncan  Electric  Company   47 


Economy  Fuse  and  Mfg.  Company  . . 
Elec.  Maintenance  and  Repair  Co.  . . 
Electric   Railway   Improvement  Co 


51 


45 


Electric  Service  Supplies  Company. 

Electrical  Testing  Laboratories   

Ewart  &  Jacob  


Ferranti  Electric  Company   . .  . 

G.  &  W.  Electric  Specialty  Co. 

Gest,  G.  M.,  Limited  

Gray,  Charles  F  

Great  West  Electric  Company  . 


Illinois  Electric  Porcelain  Company 
International  Nickel  Company  .... 


Kelsch,  R.  S  

Kent  Brothers  ......  . . 

Kerry  &  Chace,  Ltd.  . .  . 

Kuhlman  Electric  CompE 


ny 


National  Electric  Heating  Company 
National  Metal  Molding  Company  . . 

Nerlich  Company  

Northern  Aluminum  Company  .... 
Northern  Electric  Company   


54 
54 


43 


54 
41 


Hatheway  &  Knott   a 

High  Efficiency  Electric  Lamp  Co.  40 
Houston  &  Company   53 


53 


10 


Jefiferson   Glass  Company   

Jones  &  Glassco  

Jordan  Brothers   44 

Joyner,  Ltd.,  A.  H.  Winter  


54 
47 
54 
47 


L'Air  Liquide  Society   5 

Lancashire  Dynamo  and  Motor  Co.  7 

Leeds-Northrup   Company    8 

Lightfoot,  Stanley    54 

Lincoln  Electric  Company  of  Canada  11 

Lindsley  Brothers  Company   46 

Lister  &  Co.,  Limited,  R.  A   38 

Lowry,  E.  A   40 

Lyman  Tube  and  Supply  Company.  . 

Masco  Company     12 

McGill  Manufacturing  Company  ...  44 

McKinnon  Chain  Company   42 

Mitchell,  Chas.  H.  &  Percival  H.  . .  54 

Moloney  Electric  Co.  of  Canada  ...  13 


56 
4 


53 
3 


Ohio  Brass  Company 


Packard  Electric  Company    16 

Penn  Inc.,  A.  C   18 

Petrie,  H.  W   40 

Phillips  Electrical  Works,  Eugene  F.'  37 

Philadelphia  Electric  Co.   41 

Pratt  &  Whitney  

Pringle,  R.  E.  T.   56 


44 


Tallman  Brass  and  Metal  Company 

Thompson,  Clarence  

Thompson,  Fred  &  Co  

Thompson-Levering  Company  ...  . 
Thordason  Manufacturing  Company 
Toronto  and  Hamilton  Electric  Co. 
Tubular  Woven  Fabric  Company  .. 


Vickers  Limited 


Wagner  Electric  Manufacturing  Co. 
Weston  Electrical  Instrument  Co... 
White  Electrical  Company,  T.  C.  ... 


10 
16 


Redmonal  Chemical  Products  Co. 

Ridout  &  Maybee   40 

...  17 

.   .  54 


Robbins  &  Myers  Company  . .  . 

Robertson  Limited,  J.  M  

Rose  &  O'Hearn   42 

Ross  &  Company,  R.  A   54 


Sachsenmaier  &  Company  

Sammett,  M.  A  

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan  ...  . 
South  Bend  Current  Control  Co.  . .  52 

Spaulding  &  Son,  J  

Spielmann  Agencies  Regd   11 

Spray  Engineering  Company  '  13 

Standard  Underground  Cable  Com- 
pany of  Canada,  Limited    38 

Standard  Wiring   55 

Starr,  Son  &  Co.,  John  ..."   47 

Sundh  Electric  Company  

Steel  Company  of  Canada   6 


II 


42 
54 

46 
53 
53 


45 


THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Usefal  in  the  Shop  and  Laboratory  for  the  nieasurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  tlioroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  S  povinds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and_  renewals  may  be  procured  practically  everywhere.  The  price  is  .$66.25  net. 
f.o.b.  Philadelphia,  boxed  ftor  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA, 
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GALVADUCT 


I    Tl  ;3  I 


I  1  3  I 


Quebec  Bank,  Branch  Office 

A  "GALVADUCT"  Building 


"GALVADUCT" 

The  most  perfect  interior  construction 
conduit  on  the  market.  Recognized  as 
the  standard  of  high  quality. 

Always  Specify  Galvaduct  or 
Loricated  Conduits 


"LORICATED'^ 

A  high  class  interior  construction  con- 
duit of  the  enamelled  type,  proof  against 
acids  or  other  corrosive  agents. 

If  your  Jobber  cannot  supply 
you — write  us. 


Conduits  Company^  Limited 

Toronto 

LORICATED 


10 
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O-B  Type  A,  Form  3,  Section  Insulator 

A  Proved  Winner  Improved 

The  basic  design  of  the  O-B  Side  Bar  Breaker  has  proved  its  strength,  endurance  and  insulating 
quaHty  on  many  trolley  lines.  Now,  still  retaining  all  of  its  original  advantages,  it  has  been  improved 
by  the  addition  of  O-B  cam  tips,  self-tightening  chuck  to  hold  trolley  wire,  fibre  runner  piece,  etc. 

Here  are  its  main  features  briefly  summarized : 

Stronger  than  the  wire.  / 
Insulation  fully  sufficient  for  emergencies. 

Fibre  runner  piece  with  bronze  arcing  clips  renewable  as  a  unit. 
Central  beam  is  slotted  for  runner  piece  which  is  held  firm  and  steady. 
Smooth  approach  and  easy  installation  because  of  O-B  cam  tips. 
Trolley  wire  held  securely  by  chucks. 
Malleable  iron  end-castings,  O-B  sherardized. 

Write  for  complete  description. 

THE  OHIO  BRASS  CO. 


Mansfield,  Ohio 


DR.BELL 
SURGEON 


Canteen  and  Ball  Globes 


Made  from  "LUMO"  Glass 

and  lettered  to  order 

We  make  a  specialty  of  lettering  on  round 
and  flat  ball  globes.  They  are  made  of 
"Lumo,"  the  quality  glass. 


Lettered  Ball  Globe,  6"  to  18" 


Lettering  prices  are  given  in  our  No.  5 
Catalogue  for  plain  lettering.  For  special 
designs  or  lettering  we  are  always  glad  to 
quote  prices. 


End  View 
of  Canteen  Globe 


Jefferson  Glass  Co.,  Limited 

Factory  and  Head  Office       -  TORONTO 

MONTREAL— Royal  Tru.l  BIdg.,L.  V.  Webber,  Manager. 

WINNIPEG— 592  Notre  Dame  Ave.,  A.  E.  Esiing,  Agent 
VANCOUVER— 606  Welton  Block,  R.  G..  Moore,  Agent 


Side  View  of  Canteen  Globe 
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A  Book  on 
Motor  Drive 

With  this  boolc  you  can 
show  any  prospective  user 
what  a  simple,  reliable 
machine  the  electric 
motor  is. 


It  gives  a  clear  idea  of 
principles  and  construc- 
tion of  the  motor,  yet  there 
is  not  word  that  the  non- 
technical reader  cannot 
understand. 

Illustrated  with  over  100 
special  photographs  of 
motor  drive. 

Write  us  or  phone  the 
nearest  branch  office  for 
bulletin  101-E. 


Link  up  the  Lincoln,'* 


Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Branch  Office 
MONTREAL 


SMITH  HYDRAULIC  TURBINES 


Accompanying 
cut  illustrates 
vertical  shaft 
scroll  case  unit 
furnished  to 
Northwestern 
Consolidated 
Mill,  Minne- 
apolis, Minn., 
developing  400 
H.P.,  450  Rev. 
under  45  ft. 
head. 


Built  in  sizes  and 
types  of  units  to 
meet  any  require- 
ments. Note  the 
design  and  general 
appearance  of  sta- 
bility in  accompany- 
ing illustra- 
tion. 


If  interested  in  Water  Power  Machinery  write 
Department  "N"  for  Bulletin 

S.  Morgan  Smith  Co.,  York, Pa. 

H.  B.  Van  Every,  Canadian  Representative,  405  Power  Bldg.,  Montreal 


Friends  of  the  Electrician 


ANTI-SULPHURW  ENAMEL 

The  only  reliable  protection  against  tjie  action  of  acid  and 
chemical  fumes. 


*'FERRODOR 


if 


Rustproof  elastic  paint.  Superior  to  Grapliitc  or  Red  Lead.  De- 
fies all  climatic  conditions. 


DRIOROL 

Oil-proof  Enamel.  Dries  ciuickly  over  greasy  and  oily  surfaces. 
Not  affected  by  lubricating  or  transformer  oils. 

Fire-resisting  paint,  or  colorless  solution. 

''ARMACELV 

Possesses  the  highest  insulating  qualities  of  any  varnish  on  the 
market. 

*'OHMALlNE'' 

Black,  quick  air-drying  insulating  composition.  Also  supplied 
for  stoving,  and  as  a  solid  insulating  compound. 

''SHAYDOLITE*' 

for  coloring  electric  lamps.  Used  in  the  Royal  Navy.  Weather- 
proof.   Dries  rapidly. 

*'ARMABRON'' 

Bitumen  protective  paint,  elastic,  acid-resistin.g,  weatheiproof. 
Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

(Contractors  to  H.  M.  Imperial  and  Overseas  Governments) 
STOCKED  BY 

SPIELMANN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 
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Are  you  interested  in  the 
remarkable  development 
which  has  been  going  on 
in  the 

I-T-E 
CIRCUIT 
BREAKER 


during  the  past  year  or 
two? 

The  scope  of  our  work 
enables  us  to  supply  prac-  ■ 
tically  standard  breakers 
for  special  service.  We 
submit  that  the  circuit 
breaker  art  of  the  world  is 
what  we  have  made  it.  A 
search  of  the  Patent  Office 
records  will  prove  this 
statement,  or  an  easier 
way  might  be  for  you  to 
look  at  any  recent  notable 
installation. 

Take  the  Equitable 
Building  in  New  York,  for 
example,  or  the  Lumber 
Exchange  and  the  Con- 
way Building  of  Chicago, 
or  the  wonderful  equip- 
ment of  the  Ford  Motor 
Company. 

The  Cutter  Company 

Traders  Bank  Building, 
Toronto,  Ont. 

Main  Office  and  Factory : 
Philadelphia,  Pa. 

_  New  York,  50  Church  St. 

Detroit,  Mich.,  Ford  BIdg. 
Indianapolis,  Ind.,  Telephone 

HldR. 

Cliicago,  Monadnock  Block. 
Pittsburgh,  Park  Building. 
Minneapolis,  Metropolitan 
I.ife  nidg. 
ECCLES  &  SMITH  CO. 
I, OS  Angeles     San  Francisco 
Portland,  Ore. 


Push  button,  solenoid,  float  or  pressure  switches 
conveniently  located,  in  many  instances  control 


Repulsion  Start-Induction 

SINGLE  PHASE  MOTORS 

1/10  to  40  h.p.     25  to  140  Cycles 


2  h.p.  motor  direct  connected  to  a  centrifugal  pump  forming 
part  of  equipment  to  handle  the  condensation  of  a 
steam  heating  system.  ^ 

THEY-KEEP-A-RUNNING 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  279 
Jones  &  Moore  Electric  Co.,  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co.,  Ltd..  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W,,  Vancouver,  B.C. 


KIMBLE  MOTORS 


ANY  SPEED. 
All  sizes  to  5  H.P. 


ANY  SERVICE. 
All  frequencies. 


The  ideal  drive  for  individual  machines 
requiring  variable  speeds  over  wide 
ranges,  such  as  Printing  Presses, 
Lathes,  Shapers,  etc.,  etc. 
Inquire  for  bulletins. 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  E.  TORONTO 

•■JOBBI';k.S  ok  ICI.KCTKICAL  M  KKC  H  A  N I  )ISK." 
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50,000  Gallons  a  Minute 

Spraco  Cooling  Equipment  on  Roof  of  Ford 
Motor  Co.  Building  Handles  This  Volume 


Spraco  cooling  equipment  is  used  by 
many  of  the  largest  manufacturing 
plants  in  America.  The  Ford  Motor 
Co.  installed  additional  Spray  Cooling 
Systems  which  have  a  combined  capa- 
city of  50,000  gals,  per  minute.  They 
also  have  an  additional  cooling  pond  on 
the  ground  having  capacity  of  ~  8,000 
gals,  per  minute. 

Our  Engineers  are  at  your  service. 

Spray  Engineering  Co. 


93  Federal  Street 


BOSTON 


Li  1 


Rudel-Belnap  Machinery  Co.,  Ltd.,  Montreal 


TRANSFORM'^^S 

Afattttfaci 


^^^^^ 


Y  ELE 

OF  €AKAI>A,  LIMITED 


Biistrict  Off'tee-iS  General  Sal«,s  Office 

fax        Moatr«aI      Wmnipe^  TORONTO,  ONT, 


N()venil)er  1."),  I'Jli 
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ACCURACY 
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A  Characteristic  of  C-G-E  Meters  | 

The  high  initial  accuracy  of  C-G-E  alternating  cur-  | 

rent  watthoiir  meters  is  assured  by  the  careful  tests  and  | 

inspection  which  they  receive  at  the  factory.    This  ac-  "  | 

curacy  is  maintained  during  years  of  service  by  the  use  | 

of  the  best  grade  of  material  in  their  construction.  | 

The  meters  are  but  slightly  affected  by  variations  of  | 

voltage,  frequency  and  temperature,  encountered  in  | 
commercial  service.     Their  accuracy  under  overload                    ^  | 

conditions  is  exceptionally  good  ;  there  is  no  "creeping"  | 

under  "  no  load."  | 

C-G-E  meters  are  built  to  meet  the  many  strict  re-  | 

quirements  for  ACCURACY.  | 


I  CANADIAN  GENERAL  ELECTRIC  CO.,  Limited  | 

I  Manufacturers  of  Electrical  Apparatus  and  Supplies  for  Railway,  | 

I  Light  and  Power  Purposes  | 

g  Head  Office:  Toronto.   Sales  Offices:  Montreal,  Halifax,  Sydney,  Ottawa,  Cobalt,  South  Porcupine,  London,  Winnipeg,  Calgary,  Edmonton.  | 

M  Nelson  and  Vancouver.  s 
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nil 


m    "Universal"  Heating  Pad 


'Universal"  Coffee  Urn 
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"Universal"  Curling  Iron  with  Hair  Drier 


IDEAL  GIFTS 


"Universal"  Four  Heat  Grill  m 


'Universal"  Immersion  Heater  = 


"Universal"  Toaster 


'Universal"  Radiator 


The   Gifts   that  carry   memories  of 
Christmas  throughout  the  year 


"Universal"  Tourist's  Iron 


m     C.G.E.  Engine  &  Radiator  Heater 


Sew-E-Z  Motor 


C.G.E.  "  Monarch  "  Air  Heater 


I  CANADIAN  GENERAL  ELECTRIC  CO.  Limited  | 

1  Manufacturers  of  Electrical  Apparatus  and  Supplies  for  Railway,  I 

I  Light  and  Power  Purposes  I 

E  Head  Office:  Toronto.    Sales  Offices:    Montrenl,  Halifax.  Sydaey,  Ottawa.  Cobalt.  Soiith  Porcupine.  London,  Winnipeg,  Calvary,  Edmonton,  S 

=  Nelson  and  Vancouver.  S 
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Made  in  Canada 


Meters 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 


General  Sales  Office, 

Traders  Bank  BIdg. 

TORONTO 


N.  W.  Office  and  Warerooms, 
WINNIPEG 


St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  BIdg. 
Montreal,  Que. 


By  Canadian  Labor 
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A  Built-in  Service  Guarantee 


When  giving  the  salesman^  instructions,  the 
dealer  finds  it  very  much  worth  while  to  ex- 
plain the  value,  as  a  sales  help,  of  the 
Robbins  &  Myers  Motors  on  the  ma- 
chines which  are  equipped  with  them. 

The  dealer  recognizes  the 
Robbins  &  Myers  Motor  as  a 
built-in  service  guarantee,  and 
realizes  the  importance  of  hav- 
ing every  salesman  point  out 
the  motor  to  prospects  who  are 
considering  an  electric-driven 
machine  which  is  R.  &  M. 
equipped. 

The  R.  &  M.  Motor  helps  the 
sale  by  its  effect  on  both  the 
salesman  and  his  customer. 

It  gives  the  salesman  abso- 
lute assurance  that  he  can  guar- 
antee the  customer  satisfactory 
service  from  the  machine.  And 
it  gives  the  customer  confidence 
in  what  the  salesman  tells  him. 

Years  of  persistent  adver- 
tising in  magazines  which  reach 

the  general  public  has  made  R.  &  M.  Motor  quality  known  to  everyone.  It  has 
driven  home  the  fact  that  the  manufacturer  who  selects  R.  &  M.  quality  in  the 
motors  he  uses  is  the  kind  who  is  building  his  products  on  a  quality  basis 
throughout. 

In  selecting  a  line  of  washing  machines,  suction  sweepers  and  other  power 
devices,  dealers  find  it  well  worth  while  to  consider  the  sales  advantage  of  the 
R.  &  M.  equipped  machine. 

The  Robbins  &  Myers  Company,  Springfield,  Ohio 

New  York     Philadelphia     Boston     Cincinnati     Cleveland     Chicago     Buffalo     St.  Louis     San  Francisco 

CANADIAN  DISTRIBUTORS 


The   Century   Electric    Co.  Costello  &  Crowe  Dawson  &  Co.,  Ltd.             Eastern  Electric  Co. 

Montreal  Ottawa                                 Montreal  St.  John 

La  Cie  Codere  &  Fils,  Inc.               Mechanics  Supply  Co.,  Ltd.  Great  West  Electric  Co., 

Sherbrooke  Quebec  Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 
Rogers   Electric   Co.,  Ltd. 
Toronto 


IVobbins  Si  M^er$  Motors 
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One  Light  at  Your  Elbow  Worth 

Two  Near  the  Ceiling 


THE  Wallace  Adjustable  Lamp  saves  both  money 
and  eyesight.    It  cuts  down  bills  for  current  by 
concentrating  its  light  instead  of  scattering  it. 

It  saves  eyesight  because  it  gives  ample  working 
light,  and  because  its  adjustable  shade  keeps  the 
glare  from  hitting  your  eyes. 

This  selhng  argument  of  saving  would  build  up  a 
big  lamp  business  for  you,  even  if  the  Wallace  Lamp 
were  not  the  Handiest  Lamp  Made. 

Show  it  to  business  men,  housewives,  traveling 
men,  actors,  students,  nurses ! 

Every  man  and  woman  who  knows  the  value  of 
money  and  good  eyes  is  a  prospect.  The  market  is 
almost  infinite ! 


Wallace 


ADJUSTABLE 


i^amp 


JOINT  HERE 
FOR  ADJUSTING 
POSITION  OF 
LAMP. 


FOLDED  WHEN 
NOT  IN  USE 
FOR  TRAVELLING. 


Retails  for 

$4,25 


SPRING  CONCEALED  IN  BASE  WILL  FASTEN  ''^^ 
TO  BACK  OF  CHAIR  OR  BED. 


in  Brass, 
Nickel  or 
Bronze 


A.  C.  PENN,  Incorporated,  New  York 

Canadian  Distributors :  MENZIES  &  CO.,  LTD.  439  King  Street  We.t,  TORONTO 
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Acute  Power  Situation  in  Ontario 

The  power  situation  has  reached  such  a  stage  in  the  Pro- 
vince of  Ontario  that  it  has  been  suggested  that  a  system  of 
evening  daylight  sav-ing  be  put  into  force  by  requiring 
that  offices  and  stores  be  closed  at  the  hour  when  tlie  peak 
liegins  to  come  on:  this  would  probably  1)e  around-^l.liO  o'clock 
during  November  and  December.  In  Toronto  a  very  con- 
siderable relief  has  been  obtained  by  withholding  the  street 
lighting"  until  the  peak  is  over,  but  the  big  objection  to  this 
course  is  that  the  lights  are  off  at  the  time  the  streets  are  the 
most  congested  and  there  is  greatest  danger  of  accidents.  If. 
then,  the  bulk  of  the  people  could  be  got  home  before  the 
darkness  sets  in  it  would  not  only  set  Ijack  the  office,  store, 
and  street  railway'  peak  load  1)y  an  hour  or  an  hour  and  a 
half,  but  it  would  ensure  reasonably  light  traffic  a  little  later 
in  the  evening,  during  the  time  it  is  necessary  to  withhold 
street  lighting. 

The  situation  will  doubtless  be  rendered  all  the  more 
complex  as  a  result  of  the  large  munition  orders  that  are  re- 
ported to  be  coming  from  the  United  States,  especially  if 
these  orders  may  be  looked  upon  as  placing  us  under  an  obli- 
gation to  that  country.  If  we  could  recall  from  tlie  United 
States  all  the  power  which  rightly  l)clongs  to  Canada  ami 
which  by  agreement,  is  returnable  "on  demand,"  we 
should  have  ample  for  all  immediate  needs.  This  is  not  an 
altogether  easy  matter,  liowever,  as  Canada  hesitates  to  inter- 
fere  with    x'csted    interests — :nid   especially    if   tlie   ])o\ver  is 


being  used  in  part  for  munition  work — unless  there  is  abso- 
lutely no  other  way  out  of  the  difficulty.  ,It  has  been  rumored 
on  the  street  that  those  who  are  responsible  for  the  procur- 
ing of  this  munition  order  are  nOw  opposed  to  interference 
with  the  present  Niagara  I'alls  power  situation,  the  inference 
Ijeing  that  their  opposition  to  the  recall  of  Canada's  power  is 
one  of  the  conditions  of  obtaining  the  contract.  If  there  is 
any  trutli  in  these  rumors,  it  would  appear  that  the  ijig  order 
is  a  two-edged  sword,  in  that  while  it  creates  a  largely  in- 
creased demand  for  power,  it  automatically  makes  it  more 
difficult  than  ever  to  get  that  power.  In  the  meantime  the 
situation  is  described  by  those  in  control  as  "acute,"  and  it  is 
every  citizen's  duty  to  do  whatever  lies  in  his  power,  how- 
e\-er  small  that  may  l)e,  to  give  relief. 


Best  Investment  Ever  Offered  to  Canadians 

There  are  many  reasons  why  every  reader  of  the  Elec- 
trical News  should  subscribe  for  the  present  government 
bond  issue  and  use  his  influence  that  others  may  do  the  same. 
I^oyalty  and  duty  hold  a  prominent  place;  also  the  desire  for 
a  profitable  investment;  also  the  unsurpassed  security  behind 
it.  ]!ut  all  these  aside,  the  unansweral)le  argument  still  re- 
mains that  the  success  of  the  loan  means  a  continuance  of 
"good  business." 

Suppose,  for  example,  you  ha\e  a  sum  of  money,  say 
$1,000,  sax'ed  from  your  business,  which  you  intend  to  set 
aside,  as  a  reserve,  m  some  interest-bearing  investment.  You 
may  bu}-  a  bank  stock,  a  bond  issue  of  some  city  or  town 
anywliere  in  Canada,  a  railway,  telephone,  telegraph,  or  pub- 
lic utility  stock.  You  do  not  know  or  question  where  the 
jjrincipal  goes;  you  ask  only  that  the  dividend  be  secure. 

Suppose,  in  contrast  to  this,  that  a  client  or  corporation 
(jf  unquestioned  wealth  and  dependability  came  to  you  and 
offered  to  l)orrow  your  $1,000,  pay  the  same  rate  of  interest, 
and,  in  addition,  turn  round  immediately  and  spend  the  whole 
amount  in  your  business  so  that  you  would  also  reap  your 
usual  business  profit.  What  a  \ery  much  better  proposition 
it  would  be!  The  attractiveness  of  such  an  investment  would 
be  perhaps  twice  as  great,  to  you,  as  the  Ijank  stock  or  the 
municipal  bond. 

Now  this,  in  effect,  is  what  the  Canadian  Government 
undertakes  to  do.  The  money  is  not  to  be  used  on  some  bi.g 
Dominion  work  that  profits  only  a  few,  but  is  to  be  spent  for 
supplies — raw  and  manufactured — taken  from  all  over  Canada 
— country  and  city  and  town  alike.  And  as  all  true  Cana- 
dians are  engaged  in  "supplying"  something,  practically  every 
man,  woman,  and  child  iprofits  as  this  money  becomes  gradu- 
ally redistributed. 

Thus  a  subscription  to  the  coming  loan  is  a  l)usiness  pro- 
position of  the  most  attractive  kind.  Anyone  who  profits  by 
"good  business"  in  Canada — and  who  does  not? — will  l)e  con- 
sidering his  own  interests  twice  over  when  he  invests  in  a 
bond — first,  in  the  excellent  interest  return,  and,  second,  in 
tlie  trading  profit  from  so  much  extra  turnover. 

A.I.E.E.  Visit  Toronto  Harbor  Work 

Instead  of  "electric  night"  at  the  Engineers'  Club.  I'ri- 
day,  October  26,  was  "electric  day"  on  tlie  bay.  The  occasion 
was  the  tour  of  the  new  harlior  developments,  undertaken  by 
the  Toronto  section  of  the  American  Institute  of  Electrical 
Engineers.  This  tour  was  very  popular — so  much  so  that  it 
was  necessary,  unfortunatel}',  to  turn  down  some  of  the  later 
applicants,  the  three  fast  and  commodious  motor  launches  of 
the  Harbor  Commissioii  1)eing  fully  crowded.  The  trip  em- 
braced a  survey  of  tlie  water-front  east  from  Yonge  Street  to 
the  new  Don  Kiver  diversion  channel,  where  a  landing  was 
made.  Walking  up  the  new  trestle  structure  of  the  street 
rail\\a\-  e.xtension  just  being  constructed  by  tile  commission. 
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an  excellent  view  was  obtained  of  the  extent  of  the  reclama- 
tion work  east  towards  the  Coatsworth  Cut  and  west,  where 
factories  and  warehouses  are  gradually  clustering  on  the  re- 
claimed area,  and  where  a' few  years  ago  the  solitary  duck- 
shooter  or  naturalist  was  the  only  sign  of  civilization.  Most 
notable  among  these  factories  at  present  is,  of  course,  that  of 
the  British  Forgings  plant,  which  extends  from  Cherry  Street 
east  to  the  Don  roadway.  Side  by  side  with  this,  the  world's 
greatest  electric  steel  plant,  it  is  hoped  the  near  future  may 
see  the  erection  of  a  steel  plate  and  sheet  mill,  sufficient  at 
least  to  take  care  of  Canada's  growing  shipbuilding  industry. 
The  development  of  the  industrial  district  at  the  east  end  of 
the  bay  is  proceeding  fast.  Ships  are  being  constructed  along 
the  eastern  shore;  the  four  hundred-foot  ship  channel,  with 
its  turning  basin  at  the  foot  of  Carlaw  Avenue,  is  visibly 
taking  shape,  and  the  concrete  marginal  ways  and  streets  are 
nearing  completion. 

From  the  eastern  channel  the  cruise  was  routed  through 
the  lagoon,  which,  in  view  of  the  reclamation  work  completed 
at  Ward's,  Sunfish,  and  Muggs'  Islands,  now  extends  practi- 
cally the  whole  length  of  the  group  known  as  Toronto  Island 
from  east  to  ■^est.    The  last  portion  of  the  tour  was  made 

piiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

I  BUY  A  VICTORY  BOND  AND  KEEP  | 

1  BUSINESS  BOOMING.  1 
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through  the  broken  water,  which  the  easternly  breeze  was 
piling  up  around  the  western  channel,  making  impossible  a 
landing  to  inspect  the  new  water-front,  with  its  slips  extend- 
ing from  Bathurst  to  John  Streets. 

A  report  of  this  trip  would  be  incomplete  without  some 
tribute  to  the  unequalled  courtesy  of  Mr.  Wainwright  and  his 
colleagues  of  the  Harb(^'  Commission.  It  is  not  too  much  to 
say  that  their  unfailing  kindness  makes  a  harbor  tour  quite 
dififerent  from  any  other  inspection  trip  of  this  kind. 


A  Dominion  Power  Controller 

Following  representations  that  had  been  made  to,  the  Do- 
minion Government  regarding  the  shortage  of  hydro-electric 
power  in  Ontario,  as  outlined  in  our  last  issue,  the  office  of 
Dominion  power  controller  has  been  created,  and  Sir  Henry 
Drayton  has  been  appointed  to  the  office.  Sir  Henry  imme- 
diately set  to  work  investigating  the  situation,  and  has  hel.l 
conferences  with  a  committee  of  the  Municipal  Hydro-Elec- 
tric Association  of  the  province  and  others.  The  statement 
was  made  that,  owing  to  franchise  limitations,  certain  of  tlie 
generating  plants  were  not  operating  to  capacity,  to  which, 
the  controller  replied  that,  irrespective  of  all  consideration.^, 
every  l)it  of  power  should  be  made  available  for  the  emer- 
gency.   An  order  has  since  been  issued  to  this  effect. 

Certain  representatives  of  the  hydro  municipalities  urged 
a  curtailment  of  the  export  of  power  now  going  to  the  United- 
States,  but  it  was  pointed  out  by  Sir  Henry  that  New  York 
State  was 'also  short  of  power  for  munition  work,  and  that 
any  curtailment  there  would  mean  a  loss  to  the  allied  cause, 
just  as  a  shortage  here.  He  urged  that  there  should  be  the 
heartiest  co-operation  between  municipalities  and  companies 
on  both  sides  of  the  border  line,  that  the  common  cause  may 
be  furthered  in  every  possil)lc  way. 

Chicago  Diverting  Nearly  Twice  Authorized 
Amount  of  Water  from  the  St.  Lawrence  System 

(  loseli'  allied  witli  tin  ixjwer  shortage  at  Niagara, 
well  as  at  all  water-powers  of  tlie  Si.  Lawrence,  is  the  (lues- 
lion  of  water  diversion  through  the  Chicago  Sanitary  Canal. 
One  feature  which  has  perhaps  not  been  sufficiently  empha- 
sized in  connection  with  this  scheme  has  been  forcibly 
bi;Dii.u'lii   out   ill   recently   published   figures   respecting  the 


power  plant,  which  evidently  is  a  very  important  feature  of 
the  project.  The  figures  show  that  the  disposal  of  sewage  is 
only  a  secondary  consideration  when  compared  with  the  fin- 
ancial aspect  of  the  hydro-electric  power  development.  This 
IS  further  accentuated  by  the  fact  that  the  estimated  profits 
from  the  extensions  now  under  construction  w(m\d  be  about 
100  per  cent.  Figures  showing  the  growth  of  the  power  plant- 
give  the  development  as  15,378  h.p.,  with  earnings  of  $130,93(3 
for  the  year  1908,  while,  in  1915,  these  figures  had  reached 
55,640  h.p.  and  $932,566  respectively.  Although  the  author- 
ized diversion  is  but  4,167  cubic  feet  per  second,  it  is  notor- 
ious that  about  8,000  cubic  feet  per  second  is  actually  flownng 
through  the  Chicago  River. — Eight  Annual  Report,  Commis- 
sion of  Conservation.   

Advisory  Council  Opposes  Export 

The  Advisory  Council  for  Scientific  and  Industrial  Re- 
search has  forwarded  to  'the  Minister  of  Public  Works  a 
resolution  opposing  the  development  of  hydro-electric  power 
at  Coteau  Rapids,  on  the  St.  Lawrence  River,  for  export  pur- 
poses. It  is  pointed  out  that  when  power  is  exported  to  a 
foreign  country,  vested  interests,  if  not  vested  rights,  are 
created,  which  make  it  extremely  difficult  to  recover  the 
power  at  a  later  date,  without  causing  international  compli- 
tions.  The  council  recommends  that  regulations  be  enacted 
that  no  more  Canadian  power  be  exported,  but  that  this  be 
all  retained  as  a  national  asset  for  the  development  of  indus- 
tries in  our  own  country. 


Report  re  Lake  of  the  Woods  Levels 

An  interesting  report  has  just  been  made  to  the  Interna- 
tional Joint  Commission  relating  to  official  reference  re  Lake 
of  the  Woods  levels.  This  report  is  in  four  separate  volumes, 
and  is  submitted  by  the  consulting  engineers,  Arthur  V. 
White  and  Adolph  F.  Meyer.  The  volumes  consist  of  (a)  a 
text  of  314  pages,  with  numerous  illustrations;  (b)  a  bound 
volume  of  144  plates;  (c)  a  volume  of  tables,  including  meteor- 
ological data  on  the  Lake  of  the  Woods  watershed,  water 
levels,  discharge  tables,  miscellaneous  tables,  etc.,  and  (d) 
a  watershed  map  of  the  Lake  of  the  Woods,  mounted  on 
cloth  and  bound  in  book  form.  All  four  volumes  are  bound 
in  the  re.gular  blue  cloth  binding  of  the  department. 

The  International  Joint  Commission  is  comiposed  of  three 
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memljers  from  Canada  and  three  from  the  United  States,  with 
a  secretary  for  each  group.  The  Canadian  members  are:  C. 
A.  Magrath,  chairman;  H.  A.  Powell,  K.C.,  and  P.  B.  Mig- 
nault,  K.C. ;  Lawrence  J.  Burpee,  secretary.  The  United 
States  members  are:  Obadiah  Gardner,  chairman;  James  .'\. 
Tavvney  and  R.  B.  Glenn;  Whitehead  Kluttz,  secretary. 


Matter  Will  Be  Carefully  Considered 

The  Dominion  Government  has  replied  to  the  represen- 
tatives of  the  Commissioy  of  Conservation  regarding  the  gen- 
eration of  power  at  Couteau  Rapids,  and  has  given  the  assur- 
ance that  no  decision  will  be  reached  until  every  body  or  in- 
dividual in  Canada  desirous  of  making  representations  in  the 
matter  shall  have  had  a  chance  to  be  heard. 


1  he  Hoard  of  Railway  Con-imissioners  have  handed  down 
a  ruling  in  connection  with  a  request  to  force  the  Nortli 
Lancashire  exchange  of  the  Bell  Telephone  Company  to  in- 
stall a  telephone  for  a  party,  located  more  than  200  feet  from 
the  telephone  lines  that  the  board  finds  itself  -\vithout  power 
to  issue  the  order  asked  for. 
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Water  Powers  of  Canada  Demonstrated  by 
Moving  Pictures  in  Montreal 

Moving  pictures  of  the  water-powers  of  Canada  and  oi 
many  of  the  principal  central  stations  were  shown  at  the. 
Canadian  Society  of  Civil  Engineers,  Montreal,  on  November 
8.  The  pictures  were  loaned  through  the  courtesy  oi  Mr.  J. 
B.  Challies,  superintendent  of  the  Water  Powers  Branch,  De- 
partment of  the  Interior,  who  also  prepared  a  brief  state- 
ment, which  was  read  to  the  members. ,  The  pictures  covered 
the  whole  of  Canada  with  the  exception  of  Ontario  and  the 
Maritime  Provinces,  and  showed  how  rich  Canada  is  in  the 
way  of  water-powers.  Brief  data  of  the  history,  power  de- 
veloped, and  also  of  the  possibilities  of  the  powers  was 
given.  Besides  the  actual  falls,  there  were  pictures  of  the 
power-houses  (exterior  and  interior),  machinery,  transmis- 
sion lines,  receiving  stations,  maps,  lakes,  mountains,  and  also 
of  the  principal  streets  "of  Montreal,  Winnipeg,  Calgary,  Van- 
couver, and  New  Westminster. 

In  view  of  the  important  developments  in  Quebec  Pro- 
vince many  pictures  dealt  with  powers  and  stations  there. 
These  covered  Chambly,  Lachine  Rapids,  Soulanges,  Cedars 
Rapids,  Shawinigan  Falls,  St.  Timothee,  and  Grand'Mere. 
Two  pictures  of  plants  on  the  Winnipeg  River,  Manitoba, 
were  screened— that  of  the  Winnipeg  Electric  Railway  Com- 
pany and  that  of  Winnipeg  City.    There  are  six  undeveloped 
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powers  on  the  river  under  government  control— the  Great 
Slave  and  the  Upper  and  Lower  Seven  Sisters'  Falls,  Du 
Bonnet,  Pine  Falls,  and  others.  On  the  Bow  Rivet,  Alberta, 
the  Horseshoe  Falls  and  the  Kananaskis  Falls  are  developed 
by  the  Calgary  Power  Company,  in  addition  to  the  Minne- 
wanka  storage  dam.  Further  west  the  British  Columbia  Elec- 
tric Railway  have  developments  at  Schyler  Falls  and  at  Lake 
Buntzen,  while  the  Western  Canada  Power  Company  have  a 
power  at  Stave  River.  The  pictures  of  the  British  Columbia 
section  illustrated  lumber  mills  electrically  operated  and  also 
the  various  uses  to  which  electricity  can  be  applied  on  the 
farm. 

Pictures  Were  Urgently  Desired 

The  statement  by  Mr.  Challies  was  as  follows: 
Prior  to  and  shortly  after  the  commencement  of  the  w^ir 
the  Canadian  Government  received  many  requests  from  in- 
fluential educative,  financial,  and  commercial  organizations  in 
the  United  States  for  motion  picture  films  covering  the 
natural  resources  of  Canada.  A  particularly  urgent  request 
was  made  for  films  showing  the  water-power  situation  in  the 
Dominion,  and  the  government  instructed  the  Dominion 
Water-Power  Branch  to  undertake  the  preparation  of  suitable 
scenarios.  It  was  found  very  difficult  to  develop  a  scenario 
of  a  semi-popular  nature  which  would  at  the  same  time  be 
sufficiently  technical  to  interest  the  technologist.  Further- 
more, it  was  exceedingly  difficult  to  evolve  scenarios  showing 
in  a  comprehensive  way  the  water-power  situation  in  the 
Dominion  'without  incorporating  an  undue  amount  of  statis- 
tics and  text.  It  was  finally  decided  that  the  most  satisfac- 
tory method  would  oe  to  show  in  a  semi-popular  way  the 
water  situation  developed  and  undeveloped  continguous  to 
several  of  the  more  important  commercial  cities  of  the  Do- 
minion, including  Montreal,  Toronto,  Winnipeg,  Calgary,  and 
Vancouver. 

Under  the  immediate  direction  of  Mr.  B.  E.  Norrish,  A. 
M.C.S.C.E.,  an  engineer  of  the  Dominion  Water-Power 
Branch,  the  motion  picture  operators  and  their  assistant,? 
were  set  to  work  in  the  fall  of  lOlf..    Owing  to  climatic  con- 


ditions, it  was  I'cnuul  very  difticult  to  secure  in  certain  cases 
wholly  satisfactory  pictures,  and  some  of  the  field  work  had 
to  be  repeated.  The  general  results  wers,  however,  fairly 
satisfactory.  During  the  winter  of  1916-17  the  several  thou- 
sand feet  of  film  was  assembled,  arranged,  and  titled,  and 
after  trial  screenings  the  scenarios,  as  they  now  appear,  were 
finally  decided  upon.  The  cost  of  these  films  was  shared  by 
the  Departments  of  the  Interior  and  Trade  and  Commerce. 
Through  the  foreign  trade  commissioners  of  the  latter  de- 
partment they  are  now  being  screened  throughout  the  world 
wherever  war  conditions  will  permit. 

To  Be  Shown  in  Theatres 
It  is  probable  that  these  films  will  be  so  arranged  that 
they  will  be  suitable  to  be  shown  in  the  various  circuits  and 
motion  picture  theatres  in  Canada  and  the  United  States.  It 
is  considered  that  the  net  result  to  Canada  will  be  not  only 
the  harnessing  of  general  public  interest  in  Canada  and  the 
United  States  to'  our  water-power  resources,  but  the  attrac- 
tion of  capital  to  the  development  of  new  water-powers  and 
the  location  of  new  industries  to  use  power  now  developed. 

It  is  interesting  to  note  that  a  few  days  ago  one  com- 
plete set  of  the  films  was  despatched  to  London,  England,  at 
the  special  request  of  a  member  of  the  Inventions  Board  of 
the  Admiralty,  to  be  shown  to  high  government  and  scienti- 
fic officials,  probably  in  collection  with  the  solution  of  some 
war  problems  with  special  reference  to  the  fixation  of  nitro- 
gen. 

The  screening  to  date  of  these  films  before  important 
groups  of  bankers,  stock  exchanges,  boards  of  trade,  educa- 
tive institutions,  and  government  officials  throughout  the 
United  States  has  already  resulted  in  a  tremendous  increase 
of  active  interest  in  the  water-power  situation  in  the  Do- 
minion. 

In  the  administration  and  investigation  by  governmental 
organizations  of  our  water-power  resources,  in  the  art  of  de- 
velopment and  use  of  our  water-powers,  and  in  their  adapta- 
tion for  industrial  requirements,  to  municipal  use,  and  to  the 
comfort  of  the  home,  there  is  a' history  of  which  Canadian 
engineers  and  members  of  the  Canadian  Society  of  Civil  En- 
gineers have  every  right  to  be  proud.  It  is,  therefore,  appro- 
priate that  these  films  be  screened  before  the  members  of  the 
Canadian  Society  of  Civil  Engineers. 


Next  Meeting  A.I.E.E.  Toronto  Section 

The  next  meeting  of  the  Toronto  section  of  the  A.I.E.E. 
will  be  held  on  Friday,  November  16,  1917,  at  the  Engineers' 
Club,  96  King  Street  West,  beginning  promptly  at  8  p.m.  A 
series  of  three  papers  will  be  read  and  discussed,  as  follows: 
"A  Commercial  Method  of  Taking  the  Ratio  of  Current 
Transformers,"  by  Harry  S.  Baker,  Ontario  Power  Com- 
pany; "Demand  Meters,"  by  Perry  A.  Borden,  Hydro-Elec- 
tric Power  Commission;  "Relays,"  by  C.  W.  Baker,  Canadian 
Westinghouse  Company. 


Nearly  1,000,000  horse-power  of  hydro-electric 
energy  is  utilized  in  Europe  in  the  production  of 
nitrogen — the  mightiest  weapon  in  both  war  and 
peace.  Canada  has  many  millions  of  horse-power 
running  to  waste,  but  none  is  used  in  the  produc- 
tion of  nitrogen.  ' 


The  Electric  Club  of  Toronto 

At  its  weekly  luncheon  on  November  9  the  Electric  Club 
of  Toronto  heard  an  interesting  talk  by  Mr,  Arthur  Hawkes 
on  "Relations  Between.  Ontario  and  Quebec."  At  the  next 
luncheon  of  the  club,  November  16  Mr.  Joseph  E.  Atkinson, 
president  of  the  Star  Publishing  Company,  will  address  the 
members,  his  subject  being  "After  the  War — Industrial 
Changes." 
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Electric  Presents  for  Christinas  Givin 


The  Public  Mind  is  Ripe  for  a  Campaign  on  "Useful"  Gifts  and  Will  Respond,  as  Never 
Before,  to  Publicity— Prepare  Your  Line  Of  Action  Without  Delay 


Give  Something  Electrical 
i.  e.  Useful. 


It  has  been  variously  estimated 
that  the  actual  cash  expenditure  in 
Canada  for  Christmas  presents 
each  year  is  between  tv^^o  and  twen- 
ty million  dollars.  Probably  it  is 
about  midway  between  the  two 
iigures.  When  one  considers  the 
universal  recognition  of  the  ■  cus- 
tom of  giving  gifts  at  this  season — 
many  of  them  very  expensive — it  is 
surely  not  far  wide  of  the  mark  to 
place  the  amount  at  a  dollar  a 
head,  or,  roughly,  let  us  say,  at 
eight  millions. 

Now,  the  question  that  every 
manufacturer,  jobber,  central  station,  dealer  and  contractor 
should  be  asking  himself  as  the  Christmas  season  ap- 
proaches is:  What  part  of  this  eight  million  dollars  is  com- 
ing to  me? 

At  first  thought  it  may  appear  that  eight  million  dollars 
is  a  large  sum  of  money  to  spend  in  this  way,  at  a  time,  too, 
when  economy  is  the  watchword  of  every  business  and  home, 
and  one  may  feel  inclined  to  discourage  such  an  expendi- 
ture. Christmas  gift-giving  is  a  custom  that  is  permanently 
established,  however,  and  it  is  doubtful  if  any  influence,  ex- 
cept actual  absence  of  funds,  could  be  brought  to  bear  to 
exert  any  appreciable  effect  on  its  extent.  As  a  matter  of 
fact,  it  is  not  the  actual' amount  of  money  spent  to  which  one 
takes  objection;  it  is  rather  the  feeling  that  a  very  large  per- 


Electrical  Gifts  for  Christmas 


Gifts  that  will  be  appreciated  on  Christmas  and 
for  a  long  time  after,  are  electrical  toasters^  coffee 
percolators,  irons,  grills,  or  one  of  the  many  other 
electrical  appliances  we  have  on  display  at  our  show- 
rooms, 475  St.  Catherine  Street  East. 

Use  our  electrical  service  in  your  home  and  you  will  be 
ed  a  service  that  is  always  dependable,  efficient,  and 
Let  us  give  you  particular? 


MONTREAL  PUBLIC  SERVICE  CORPORATION 

Reasonable  Rates — Courteous  and  Prompt  Attention— First-Class  Service 

ASK  OUR  SOLICITOR  TO  CALL,  or  TELEPHONE  MAIN  7240  or  EAST  1897 

Eastern  Townships  Bank  Building,  263  St.  James  St. 

and  475  St    Calhcinc  Slrccl  r..i.t 


Tne  big  Public  Service  Corooration  in  Montreal  does  a  tremendous 
Christmas  trade 

centage  of  this  money  is  spent  unwisely.  Presents  are 
chosen  without  due  regard  for  the  actual  value  they  repre- 
sent and  without  sufficient  consideration  of  their  fitness  for 
the  needs  of  the  person  who  receives  them.  Indeed,  until  a 
few  years  ago,  it  was  considered  almost  a  reflection  on  the 
dignity  of  a  friend  to  give  anything  except  as  a  "reminder." 
This  tradition  is  dying,  but  it  is  by  no  means  dead.  It  is 
simply  because  we  have  not  shaken  ourselves  free  of  this 
same  tradition  that  we  hesitate  at  the  thought  of  eight  mil- 
lion dollars  in  Christmas  presents. 

Probably  nothing  has  done  more  than  the  electrical  busi- 
ness to  kill  this  old  tradition  of  giving  "mementos,"  "remind- 
ers," and  "whatnots."  The  first  thing  about  an  electrical 
gift  is  that  it's  just  as  much  a  memento  as  the  old-fashioned 
"memento"  ever  was — that's  one  reason  for  its  growing  pop- 


ularity. The  second  thing  is  its  fitness  for  practically  any 
age  and  any  condition  in  life.  The  idea  behind  a  gift  ought 
to  be  greater  joy  in  life,  and  the  best  test  one  can  possibly 
apply  to  a  contemplated  gift  is:  Will  it  make  life  more  pleas- 
ant, the  long,  tiresome  days  a  little  shorter,  the  dark  days  a 


iff  ill 
What  shall  I  give 
in  war  time? 


Something 
Useful 

of  coarte— 
therefore 

something 
Electrical 
from  the 


HYDRO 
SHOP 


Tea  Pots 
Ovenettes 
Toy  Trains 
Fans,  Irons 
Toy  Stoves 
.Vibrators 
Curling  Tongs 
Shaving  Mugs 
Water  Kettles 
Water  Heaters 
Chafing  Dishes 
Sewing  Machine 
&  Other  Motors  . 
Travelling  Irons 
Christmas  Tree 
Lamp  Outfits 
Heaters,  Toasters 
Heaters  for  Autos 
Vacuum  Sweepers 
Coffee  Percolators 
Washing  Machines 


Toronto  Hydro  urges  something  useful,  that  is,  something  electrical 

little  brighter,  the  heavy  burdens  a  little  lighter,  the  sum 
total  of  the  joys  of  life  a  little  bit  greater?  The  gift  that 
will  do  this  is  surely  the  ideal  gift  for  Christmas  or  any  other 
time. 

Now,  to  the  electrical  man  it  appears,  of  course,  that 
everybody  knows  that  electrical  appliances  of  one  kind  or 
another  fulfil  most  nearly  the  ideal  of  the  Christmas  gift. 
But  does  everybody  know?  Perhaps  at  one  time  or  another 
everybody  has  been  told,  but  we  do  forget  so  many  things, 
and  especially  if  the  telling  did  not  convince  us.  Even  the 
man  or  woman  who  has  said,  "Yes,  I'll  buy  electrical  stufT 
next  Christmas,"  gets  side-tracked  by  some  other  more  ag- 
gressive merchant  and  buys  something  else,  simply  because 
the  other  product  is  brought  to  his  attention  at  the  psycho- 
logical moment.  The  fact  to  remember  is,  however,  that 
there  is  no  prejudice  against  electrical  goods;  no  argument 
that  cannot  be  successfully  met;  no  competition  that  cannot 
he  overcome  if  the  electric  trade  is  alert. 

What  the  electrical  business  needs  is  publicity.  If  our 
products  had  only  one-half  or  one-third  of  the  excellent 
qualities  they  actually  possess  they  would  probably  have  been 
advertised  two  or  three  times  as  much  and  be  used  more  uni- 
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Let  Your  Christmas  Gift  Be 

Something  Electrical 

',,11/  .-imIi'.    Hi;-,  i. 1-1  -i-il  111.    i!  il  .|.M|„  .,r  ll„s  ,.in  ,1,1,1  V, I  .,li.., 

 !..„!  I'in-.    \V        ,  V  |„,„i„,il         I  I,  |:,n  ilii, 

..I  :.■  Cliiiilni,,  .      ,1-,.,:.   V,  III  „   I.,-     I.  .„M  .nil  ii,.i,li..c-  Ihllfl.  lli.r.i  , 

•r.  Iii^-il  :,i|'l  r..,-  Ill,   1  ■    -Ml.,,  il„,,^  'M  mil  I,  .  ,1,1  fh,. 

■ .  r.r  Iff.  ,l,,nv  i...i,,,ii  . ;  i  i.irk' 

Electric  Cleaner  Universally  Used 
A  Most  Practical  Gift 


Which  You 'ViS  I  Find  at  Local  Stores 
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Electric  Irf/Oi,  Round 
Cnlls,  ChaflDE  Dish- 
c  5 ,  RectaDgul&r 
Criils,  Electric  Water 
Hcilei,  :EUctric 
Tuaster,  Coffee  Vra 

Library  and  Hall 

ing    Pads,  Shavmg; 
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Kaministiquia  Power  Co.  Ltd 


■  Tlic  Conipivny  lio!;) 


The  Kaministiquia  Power  Co.  is  educatinS  the  Fort  William  public 


Prominentdealer  in  Owen  Sound  does  his  bit 


Reasons  Why 

The  Electrical  Gift 

is  your  right  choice  this  Christmas, 
combining 

BEAUTY,    UTILITY,  ECONOMY 

Unique  yet  useful;  Inexpensive  to  buy 
Ecomomical  to  operate 
Electric  Cooking 
"Right  at  Table" 


A  Griir  Stove 

This  handy  device  fitted 
with  the-  ovenette  has  all 
the  features  of  the  electric 
range.  It  will  bring  end- 
less pleasure  and  conven- 
ieTice  to  the  recipient. 

Price  Grill  Stove  only  S8.50 
with  ovenette  . .  .$13.00 


Free 
Demonstration 

The  Famotis  Violet  Ray 

will  be  de-monsirated  at  our 
Carrall  street  showrooms 
all  next  week  from  2  p.m. 
to  5  p.m.  each  day. 

Let  Electricity  Make  You 
Weil 

This  Violet  Ray  appara- 
tus or  an  electric  blanket 
and  hot  pad  make  excellent 
Christmas  presents  for  a 
sick  friend. 


Electric 
Percolators 
■A  Welcome  Gift 


This  UNIVERS.\L  Per- 
colator  extracts  every  bit 
of  the  wholesome,  flavor- 
providing  element  _  of  the 
coffee  bean.  Price. . .,  $.t.50 
Other  Percolators  from  ss 

up. 


Other  Electrical  Gift  Suggestions 

Electric  Toastera  Electric  Tea- Pots  Electric  Immersion  Heaters 

Electric  Hot  Pads  Electric  Radiators 

Electric  Chafing  Dishes. 
THEY  ALL-ATTACH  TO  THE  LAMP  SOCKET. 

Remember  the  "Shop  Early"  discount  amounts  today  to  65  cents.  On  MoncLay  it  w  ill 
be  60  cents — on  all  appliances  but  lamps  and  the  B.  C.  Electric  Iron. 


HASTINGS  AND  CARRALL  ST.S. 
11.18  GRANVILLE  STREET 


PHONE 
SEVMOUR  3000 


Benson-Wilcox  Electric  Co.,  London,  find  Christmas  business  profitable 


Cities  on  the  Pacific  Coast  appreciate  Beauty,  Utility  and 
Economy  ol  electrics 
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versally  than  they  are  to-day.  Confident  in  the  attractive 
qualities  of  our  goods,  we  have  neglected  to  sound  their 
praises.  As  a  result,  electrical  devices  and  appliances  with 
legion  possibilities  for  giving  pleasure  and  reducing  labor  in 
our  homes  still  take  second  or  third  place  to  gifts  of  an  en- 
tirely inferior  rating,  whether  sentimental,  artistic,  or  utili- 
tarian. How  much  longer  is  this  condition  going  to  exist — 
a  condition  so  easy  to  remedy? 

The  solution  of  the  remedy  is  more  publicity — that's  all. 
Tell  the  people;  tell  them  often,  truthfully,  forcefully.  Let 
us  get  away  from  the  idea  that  quality  will  sell  our  wares, 
and  that,  having  the  quality,  it  is  unnecessary  to  advertise 
them.  The  people  don't  know  how, good  our  wares  are  unless 
we  tell  them.  They  naturally  think,  indeed,  that  if  electrical 
goods  are  not  advertised  widely  it  is  simply  because  there  are 
so  few  points  in  their  favor.  The  public  is  used  to  advertis- 
ing, expects  it,  and,  indeed,  as  many  daily  examples  are  evi- 
dence, Avill  buy  an  inferior  article  that  is  widely  advertised  in 
preference  to  a  better  article  that  has  been  less  talked  about. 
This  is  no  reason,  however,  why  a  good  article  does  not  need 
publicity;  if  advertising  sells  poor  goods  it  will  be  all  the 


Of  Course  She'd  Like 
An  Electric  Iron 

The  delight  of  receiving  an 

Electric  Iron  for  Chrisimas  is  joy  that  tniJures 
throughout  the  year. 

Give  Willziy  an  Eltctric  Iron 

and  ycu  j;;ve  her  an  Ekciric  Servant  nho  will 
Jiecp  her  delicate  laces,  hanchcrchiefs,  and  dainty 
waists  pressed  to  a  flkjffy  freshness.. 

I^n  ESectrIc  Sron  is  a  practical 

f  lft  from  the  handle  down.  It  sa>es  work,  worry, 
time  and  clothes.  The  new  irons  arc  provided  with 
an  automatic  heat  rcg,uIator  to  insure  perfect 
Ironings. 

Call  at  cur  display  rocm  776  Charlotte  St.,  Sydney, 
r'  TcltrLooe  111,  Neiih  Sidney  12« 

Gaps  BrGton  Electric  Gd..  Lim^feQ 


Of  course  she'd  like  an  electric  iron— or  anything  elseelectric 

more  effective  where  quality  is  present  to  supplement  the 
advertising. 

The  foregoing  argument,  then,  appears  to  have  estab- 
lished two  facts:  First,  that  the  Christmas  business  is  big 
enough  to  make  it  worth  while;  and,  second,  that  it  can't  be 
had  without  going  after  it.  These  conclusions,  too,  are  borne 
out  by  the  action,  this  year,  of  the  big  electric  publicity 
organization  in  the  United  States — The  Society  for  Electrical 
Development.  Their  two  previous  publicity  campaigns — in 
1915,  Electrical  Prosperity  Week,  and,  in  1916,  America's 
Electrical  Week — were  tremendous  successes,  and  gained  a 
world-wide  reputation.  This  year  they  have  considered  that 
the  most  fruitful  field  for  their  activities  is  in  the  Christmas 


ii-ade,  and  have  just  launched  a  big  campaign,  to  be  known  as 
America's  Electrical  Christmas. 

It  is  a  pity,  perhaps,  that  we  in  Canada  have  no  central 
organization  with  a  driving  force  akin  to  that  of  the  Society 
for  Electrical  Development,  but,  lacking  this  incenti.ve,  the 
necessity  for  each  individual  member  of  the  trade  to  take  his 
share  in  a  publicity  campaign  for  the  coming  season  is  all  the 

lIMIIIIIIHUIillllllMIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIItllllllllllllllllllllillllllllllllUIIIIIIIIIIIU, 


MAKE  IT  AN 
ELECTRICAL 
CHRISTMAS 


Any  gift  that  you  buy  in  our  ,ElectricaI  Shop.  = 
will  be  most  appreciated  this  year  because  it  will  S 
be  iisefu!  all  year  round.    Look  over  this  list:  H 

Toaster  Stoves.  5 

Coffee  {percolators.  = 

Electric  Irons.  E 

Readiivg  Lamps.  S 

McClcury  "Hydro"  Ranges.  S 

Electric  Washing  Machine*.  S 

Vacuum  Cleaners.  : 

1  BENNINGTON  &  YOUNG  I 

2  103  ONTARIO  STREET.  = 
'lllllllUIIUUIIMIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIMIMIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIliT 

In  Stratford,  Ont.— Useful  all  the  year  round 

more  urgent.  Now  is  the  time  to  plan  our  window  displays; 
our  demonstrations,  whether  in  the  window,  the  store,  or  pos- 
sibly in  the  home;  our  advertising,  newspaper,  letter,  moving 
picture.  Lay  all  your  plans  now,  so  as  to  have  time  to  look 
them  over  once  or  twice,  revise  them  if  necessary,  and  make 
sure  that  they  have  the  power  to  "pull." 

Last  Christmas  was  the  first  year  in  which  any  notice- 
able attempt  was  made  by  retailers  in '  electrical  goods  in 
Canada  to  advertise  them  into  the  homes  as  Christmas  pres- 
ents.   According  to  many  reports,  the  results  were  very  gra- 


The  Gift 
Electrical 


affords  real  and  lasting  pleasure  to  the  fortunate  rccip- 
ifiit.  The  giver  is  gratefully  remembered  every  day  in 
tlio  year. 


1 


Calt  in  and  sec  our  display  of  suitable  Electrical 
Gifts.    You  will  find  "just  the  thingV  here. 

Any  purchase  held  for  Christmas  delivery  if  desired. 


The  Ottawa  Electric  Co. 

35  SPAEKS  STKEKT.  TEL  C'UKEN  5000 


Remembered  every  day  in  the  year  in  Ottawa 

tifymg.  This  year,  however,  should  see  a  further  vast  in- 
crease in  holiday  business.  The  public  is  in  a  recipient  mood 
for  the  argument  to  "give  something  useful."  Let  us  make 
the  most  of  the  opportunity,  safe  in  the  assurance  that,  while 
benefiting  the  trade  in  .general  and  the  individual  trader  in 
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MARTIN  ELECTRIC 

SUPPLY  CO. 

CHRISTMAS 
SUGGESTIONS 

To  Suit  Every  Purse 

OUR  Store  ie  just  bnm  full  of  Xmas  Sugjegtions  for  every 
memtb^r  of  the  family.  Perhaps  mother  would  be 
with  an  Electric  Washing  Machine,  a  Vacuum  Cleaner  or  id 
Elecfric  Iron  SufTiie.  or  father  a  Portable  Reading  Lamp. 
Probably  an  Electric  Range,  with  all  necessary  subai.ljary  at. 
UchmenU  fill  that  loDg  desired  want  of  the  housewKc. 


Select  Now  While  the  Assortment  is  Complete 


We  Wish 

You 
A  Merry 
Christmas 


"Eureka  Vacuum  Cleaner" 

The  "THOR"  Electric  Washer 

We  Wish 

You 
A  Merry 
Christmas 


Let  Us  Put  It  Aside  For  Delivery  at  Xmas 


SATISFACTORY  WORKMANSHIP 

THE  KEV  NOTE  OF  OUR  SUCCESS 


Martin  Electric 

Telephone  46      -      -      9  S<.  Paul  Street 


9 


The  Martin  Electric  had  faith  to  the  extent  of  full  page  advertisements. 

particular,  the  public  will  also  receive  such  value  for  their 
money  as  can  scarcely  be  duplicated  elsewhere — a  fact  they 
will  appreciate  more  fully  day  by  day  through  the  whole  year 
nineteen  eighteen. 

The  illustrations  reproduced  herewith  are  typical  of  many 
which  appeared  in  local  newspapers  during  the  month  of  De- 


''The  Electric  Shop." 

Gifts 
Electric 


Practical— Appropriate 
Economical 

For  his  comfort  and  convenience  for  her  enjoy- 
ment and  ease  - for  the  little  one's  amusement  and 
instruction — for  beauty,  utility  and  economy  in  the 
home  -tKere  are  GIFTS  ELECTRICAL  that  will  bring 
joy  at  Christmas  and  happy  reflections  of  the  giver 
for  years  to  come. 

GIVE  SOMETHING  NEW- 
GIVE  SOMETHI NC  PRACTICAL 
GIVE  SOMETHING  ELECTRICAL 

Public  Service  Corporation  of  Quebec 

146  ST.  JOHN  ST., "Open  Till  10  P.'M.-T^l.  6950 

"At  Your  Service" 


The  Electrical  Gift,  in  Quebec,  is  practical, 
appropriate,  economical 

cember,  1916,  and,  as  will  be  noted,  are  fairly  representative 
of  the  various  provinces.  These  advertisements  are  not 
necessarily  models  of  perfection,  but  in  the  main  they  are 


along  the  right  line.  Some  of  them  show  signs  of  haste  in 
preparation;  some  lack  "punch,"  perhaps,  and  some  were  not 
so  well  printed  in  the  original  as  they  might  have  been;  it  is 
well  that  the  advertiser  should  insist  on  a  fairly  high  stan- 
dard with  his  local  paper,  as  otherwise  the  value  of  his  adver- 
tisement is  discounted.  Taken  as  a  whole,  however,  they 
represent  that  the  retail  electrical  industry  is  off  to  a  good 
start.  May  the  coming  holiday  season  see  it  make  and  con- 
solidate still  further  advances.    Lay  your  plans  now. 


Montreal  Electric  Lunch  Club 

In  the  absence  of  Chief  Tremblay,  of  the  Montreal  Fire 
Department,  who  was  unable  to  attend  at  the  last  moment, 
Mr.  E.  N.  Hyde,  of  the  Northern  Electric  Company,  was  the 
speaker  at  the  Montreal  electrical  luncheon  on  November  7. 
Mr.  Hyde  spoke  on  some  aspects  of  light.  He  said  that  one 
of  the  most  significant  characteristics  was  its  velocity,  and  it 
was  thought  by  some  that  as  the  velocity  of  light  and  elec- 
tricity was  similar,  electricity  and  light  were  more  closely 
allied  than  was  known.  Mr.  Hyde  also  referred  to  the  minute 
size  of  wave  lengths  of  light,  the  use  of  the  microscope,  tele- 
scope, and  spectroscope,  and,  finally,  to  glare  in  relation  to 
lighting  and  its  effect  upon  the  eye.  He  warned  them 
against  the  dangers  of  the  nitrogen  lamp  in  this  respect. 

Illlllllllllllii 


II 

20-YEAR  VICTORY  BONDS  YIELD 
5.61  PER  CENT. 

Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllll^ 


Manufacturers  were,  of  course,  desirous  of  obtaining  the 
greatest  efficiency,  and  to  this  end  wanted  high  intensity, 
which  was  liable  to  injure  the  eye.  While  striving  to  get  this 
intensity,  it  should  not  be  done  at  the  cost  of  injuring  the 
eye.  There  were  plenty  of  good  glassware  which  would  give 
good  results  without  causing  injury  to  the  eye. 


The  following  are  the  speakers  provisionally  arranged 
for  by  the  Papers  Committee  of  the  Montreal  Electrical 
Luncheon:  November  38,  Mr.  C.  W.  Trenholme,  Navy  League 
of  Canada,  Montreal;  December  5,  Mr.  J.  A.  Ewing,  K.C., 
Montreal;  December  12,  Mr.  L.  McMahon,  .Bell  Telephone 
Company,  Montreal;  Capt.  MacKeen,  vocational  department, 
Military  Hospitals  Commission,  Montreal;  January  9,  Sir  H. 
Ames,  Montreal;  January  16,  Mr.  A.  T.  Marin,  Montreal 
Light,  Heat,  and  Power  Company;  January  23,  Dr.  Hadley, 
Monfri.al. 


Established  Channel  ?of  Business  Information 

Last  week  Governor  Whitman  of  New  York  State  broke 
several  eiigagements  and  travelled  all  the  way  to  Chicago  to 
address  the  Associated  Business  Papers  of  the  United  States 
and  Canada.  He  said  he  did  so  because  he  regarded  the  busi- 
ness press  as  the  established  channel  of  business  information, 
and,  as  New  York  State  is  the  largest  business  and  financial 
centre  of  the  world,  he  desired  to  place  the  views  of  New 
York  before  the  business  interests  of  the  United  States.  The 
business  press  of  Canada  has  been  quietly  performing  great 
work  for  Canadian  manufacturers,  business  men,  and  finan- 
ciers since  the  war  broke  out. 


Lend  to  Your  Country —  g 
— All  Canada  is  Your  Security  1 
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Electrical  Equipment  of  New 
Connaught  Laboratories 

The  Connaught  Laboratories  of  the  Department  of  Hy- 
giene of  the  University  of  Toronto  were  formally  opened  by 
His  Excellency  the  Duke  of  Devonshire  on  October  25.  This 
event  marks  an  important  step  forward  in  the  movement  for 
the  scientific  prevention  of  disease  in  this  country.  The 
laboratories  are  the  gift  of  Col.  Albert  Gooderham,  a  mem- 
ber of  the  Canadian  Red  Cross  Society,  and  they  were  named, 
with  the  consent  of  the  ex-Governor-General,  the  Duke  of 
Connaught.  Sir  William  Hearst,  who  was  present  at  the 
opening  ceremony,  expressed,  on  behalf  of  the  Ontario  Go\- 
ernment,  their  thanks  to  Colonel  and  Mrs.  Gooderham  for 
their  generosity  and  stated  that  at  the  next  session  of  the 
legislature  a  bill  would  be  introduced  appropriating  .$75,000 
for  tjie  work,  thus  increasing  the  present  endowment  to 
$100,000. 


Exterionr  Connaught  Laboratories 

The  new  institution  is  the  only  one  of  its  kind  in  Canada, 
and  perhaps,  indeed,  it  may  be  said  to  stand  alone  among 
enterprises  of  a  similar  nature  on  this  continent,  as  those  on 
the  other  side  of  the  line  are  largely  commercial  undertak- 
ings manufacturing  the  laboratory  products  for  ,  profitable 
sale.  The  University  of  Toronto  laboratory,  on  the  other 
hand,  is  making  its  output  available  at  cost,  we  understand, 
and  solely  in  the  interests  of  better  health  and  as  a  patriotic 
measure. 


Two  Cylinder  Engine  and  Direct-Connected  Generator 


The  purpose  of  the  new  laboratories  is  to  produce  medi- 
cal serums  antitoxins  and  other  biological  products  of  a  pre- 
ventive or  curative  nature,  and  to  distribute  these  free  or  at 
a  nominal  charge.  Previous  to  the  erection  of  the  present 
buildings,  which  are  located  at  Fisherville,  about  ten  miles 
north  of  Toronto,  the  work  had  been  hampered,  since  its 
initiation  in  May,  lOU,  through  lack  of  accommodation.  At 


the  present  time  the  facilities  of  the  laboratories  are  being 
concentrated  on  supplying  war  needs.  For  some  considerable 
time  all  the  tetanus  antitoxin  required  by  the  Canadian  ex- 
peditionary forces  has  been  supplied  by  the  laboratory. 

In  connection  with  the  laboratories  is  a  fifty-acre  farm,  tD 
provide  for  the  animals  necessary  for  the  production  of  the. 
serums  and  antitoxins.  There  are  two  buildings  included  in 
the  institution — a  main  laboratory  building  and  a  cottage  for 
residence  purposes.  The  main  building  is  a  two-storey  struc- 
ture, on  the  ground  floor  of  which  are  the  operating  room, 
where  the  horses  are  bled;  a  cold-storage  room  and  labora- 
tory, together  with  stable  accommodation.  The  second  floor 
is  largely  a  hayloft,  with  accommodation  in  one  wing  for 
such  animals  as  rabbits  and  guinea  pigs,  while  the  other  wing 
is  fitted  with  complete  living  quarters  for  the  superintendent. 
The  basement  contains  boiler-room  and  storage  facilities, 
and  houses  the  pump,  refrigerating  machine,  and  electric  gen- 
erator. 

The  laboratories  are  self-contained  so  far  as  the  lighting 
equipment  is  concerned.  A  Lister-Bruston  automatic  electric 
lighting  plant  is  provided,  which  comprises  (1)  engine  and 


Controller  for 
Generating 
Plant 


generator,  (3)  switchboard,  and  (3)  small  storage  battery. 
The  generator  is  driven  through  a  semi-flexible  coupling  by 
a  two-cylinder,  water-cooled,  slow-speed,,  gasoline  engine.  It 
is  of  the  automatic,  self-starting  and  stopping  type,  the  cur- 
rent being  taken  from  the  storage  battery  to  turn  the  arma- 
ture of  the  generator  in  starting.  The  storage  battery,  of  80 
amp.  hr.  capacity,  supplies  lights  up  to  10  per  cent,  of  the 
maximum  capacity.    When  more  lights  are  required  the  gen- 


Switchboard  for  Generating  Set 


erator  is  automatically  started,  and  continues  operation  until 
all  but  a  few  lights  are  required.  Tiie  switchboard  is  of 
slate  and  contains  the  requisite  appliances  for  the  operation  of 
the  outfit.  The  capacity  is  4.8  k.w.  at  110  volts.  In  addition 
to  supplying  light  for  the  main  laboratory  and  cottage,  the 
plant  operates  the  motor-driven  pump  for  the  water  supply. 
The  ammonia  compressor  machine  in  connection  with  the 
refrigerating  system  is  also  driven,  by  belt,  from  the  engine. 
The  equipment  was  supplied  and  installed  liy  R.  A.  Lister  & 
Co.,  Ltd.,,  Toronto. 
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British  Columbia  Electrical  Contractors  and 
Dealers'  First  Annual  Convention  at  Van- 
couver was  Largely  Attended— Dele- 
gates Present  from  California,  Wash- 
ington and  Oregon  Affiliations 

A  very  satisfactory  convention  was,  held  at  Vancouver, 
B.C.,  on  September  10,  11,  to  mark  the  anniversary  of  the 
organization  of  the  British  Columbia  Association  of  Electrical 
Contractors  and  Dealers,  the  success  of  which  from  the  day 
of  formation  has  been  in  marked  contrast  to  other  organiza- 
tions of  the  kind  attemiited  in  Vancouver  during  the  past 
twenty  years  or  more.  An  Eastern  visitor,  since  returned, 
says  of  it:  "The  most  successful  electrical  convention  I  ever 
attended." 

The  meetings  were  held  in  the  assembly  hall  of  the  Hotel 
Vancouver,  C.  H.  A.  Williams  presiding  over  the  business 
sessions.  Between  fifty  and  sixty  members  and  visiting  elec- 
tricians were  present.  Interesting  papers  (which  appear  be- 
low) were  read  by  Secretary  E.  Brettell;  F.  H.  Milligan, 
Northern  Electric  Company,  and  T.  H.  Crosby,  Canadian 
Westinghouse  Company.  At  luncheon,  prior  to  reassembling 
for  the  afternoon  session,  guests  were  present  from  Toronto, 
Winnipeg,  Edmonton,  and  many  other  points,  the  speakers 
being  H.  Pym,  district  manager  of  the  Canadian  General  Elec- 
tric Company;  S.  E.  Jarvis,  of  the  Jarvis  Electric  Company, 
and  E.  C.  Hayward,  of  Hawkins  &  Hayward.  At  the  banquet, 
the  same  evening,  presided  over  by  F.  T.  Cope,  the  veteran 
Vancouver  manufacturer  and  dealer  in  electric  supplies,  all 
listened  with  pleasure  to  the  excellent  addresses  delivered  by 
William  McNeill,  of  the  Western  Canada  Power  Company. 
Vancouver,  and  Albert  Elliott,  of  San  Francisco. 

Tuesday  the  members  of  the  association  and  visitors  were 
guests  of  the  British  Columbia  Electric  Railway  Company  on 
a  trip  to  the  power-house  at  Lake  Buntzen,  the  steamer  leav- 
ing at  9.45  and  returning  about  6  p.m.  Luncheon  was  served 
at  Wigwam  Inn,  where  further  speechmaking  was  indulged  in. 


Growth  of  Our  Association 


By  E.  Bretteir 


In  considering  the  growth  of  our  association  I  feel  we 
should  pay  our  respects  to  those  members  who  were  members 
of  prior  organizations.  Many  of  us  are  quite  ignorant  of  the 
good  work  that  was  done  by  them.  I  believe  that  Mr.  Cope 
can  tell  us  that  twenty  or  twenty-five  years  ago  he  was  asso- 
ciated with  an  organization  that  did  much  for  the.  business, 
and  that  many  of  the  associations  formed  since  that  time  also 
served  a  good  purpose. 

About  eighteen  months  or  nearly  two  years  ago,  how- 
ever, the  electrical  business,  as  far  as  the  retailer  was  con- 
cerned, at  any  rate  (and  I  believe  the  same  applied  to  the 
contractor),  was  in  a  very  serious  condition.    Scarcely  any  of 

♦Secretary  B.C.  Association  Electrical  Contractors  and  Dealers. 


the  men  engaged  in  the  business  knew  one  another;  a  whole 
lot  of  us  looked  upon  our  competitor  as  a  man  to  keep  away 
from.  If  by  any  chance  a  dealer  ran  out  of  his  supply  of  a 
certain  article,  and  the  wholesalers  also  could  not  supply  that 
article,  he  dared  not  ask  his  competitor  for  fear  he  should 
some  how  or  other  get  after  the  customer.  We  even  had 
the  spectacle  of  one  dealer  starting  up  almost  alongside  an- 
other and  both  cutting  prices  in  an  ef¥ort  to  make  money. 
Several  dealers  found  the  electrical  business  not  sufficiently 
profitable  and  turned  to  other  spheres;  others  less  fortunate 
were  forced  to  close  their  doors.  In  the  retail  section  almost 
a  year  ago  last  Christmas  the  situation,  as  far  as  price-cut- 
ting was  concerned,  pretty  nearly  reached  its  limit,  and  then 
the  climax  came — a  drastic  price-slashing  incident  by  a  cer- 
tain company  seemed  to  rouse  those  engaged  in  the  business, 
and  to  that  incident  may  be  attributed  the  birth  of  our  asso- 
cation.  At  a  meeting  held  early  in  March,  last  year,  which 
was  splendidly  attended,  a  resoluton  was  passed  that  an  asso  - 
ciation be  formed  much  after  the  lines  of  those  then  existing 
in  various  states  to  the  south  of  us.  The  result  was  that  in  w 
few  weeks  we  had  as  members  a  very  large  proportion  of  the 
contractor  dealers  who  were  then  operating,  and  we  are  still 
steadily  growing,  for  only  in  the  last  three  weeks  more  mem- 
bers have  joined  us.  From  this  association  has  sprung  a 
similar  body,  known  as  the  Vancouver  Electrical  Contractors' 
Association,  a  very  young  organization,  which  has  already 
shown  that  it  can  do  much  for  its  members. 

Evident  Prosperity 

In  looking  over  the  work  that  has  be^n  done  in  the  last 
eighteen  months,  I  think  we  may  point  to  a  certain  amount 
of  improvenment  in  the  condition  of  our  business — members 
are  beginning  to  invest  extensively  in  motor  cars,  which  in 
itself  is  a  healthy  sign.  Whilst  many  of  us  feel  that  our  con- 
dition has  improved  there  are  doubtless  a  few  who  think 
they  have  not  derived  much  benefit.  If  only  these  members 
will  attend  the  meetings  and  make  suggestions  I  think  they 
will  soon  be  of  a  different  opinion.  It  must  be  remembered 
that,  after  all,  our  association  is  very  young.  The  executive 
committee  in  the  past  year  has  had  a  good  deal  of  worry  in 
connection  with  the  Victoria  members.  It  is  felt  that  per- 
haps these  members  have  not  benefited  very  much.  Although 
this  is  a  difficult  proposition,  it  is  hoped  'the  matter  will  be 
taken  up  at  this  convention,  in  order  that  we  may  be  brought 
into  closer  touch  with  that  section.  Another  point  which  we 
might  take  up  is  the  desirability  of  enlarging  our  association 
and  taking  in  members  from  the  interior  of  British  Columbia, 
several  letters  having  been  received  from  out-of-town  con- 
tractor dealers.  Whilst  the  opportunity  occurs  it  would  be 
well  to  consider  the  support  we  have  received  in  the  forma- 
tion of  our  association.  Our  associate  members  have  assisted 
us  to  a  very  large  extent;  at  the  moment  of  its  birth  they 
lent  us  their  cordial  support.  They  have  been  present  at 
most  of  our  meetings,  but  we  must  admit  that  during  the  last 
few  months  many  of  us  have  doubted  whether  they  were 
really  and  frankly  sympathetic  with  the  objects  of  our  asso- 
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elation.  This  feeling  should  now  be  abolished  after  the  splen- 
did way  they  have  come  forward  in  support  of  this,  our  first 
convention.  Now  that  we  positively  know  that  we  have  their 
support,  I  believe  the  executive  committee  will  shortly  induce 
them  to  be  even  more  enthusiastic. 

We  have  with  us  to-day  Mr.  Milligan,  credit  manager  of 
the  Northern  Electric  Company,  and,  although  he  did  try 
hard  to  get  out  of  it,  he  is  going  to  speak  today  on  "Credits." 
Many  of  us  would  like  to  hear  such  talks  not  only  at  our 
annual  convention,  but  periodically  throughout  the  year.  Per- 
haps the  jobbers  might  arrange  for  a  luncheon,  at  which  a 
speaker  could  address  us  on  collections,  bookkeeping,  wfin- 
dow  displays,  estimating,  etc.,  or  one  of  the  members  of  tTie 
Westinghouse  Company  might  follow  out  the  plan  of  a  book- 
let issued  by  that  company  entitled  "How  I  Did  It,"  and  if 
one  of  these  gentlemen  has'  recently  landed  a  good  order,  let 
him  come  out  and  tell  our  members  how  he  did  it;  how  he 
got  in  touch. with  his  customer  and  finally  landed  the  order. 
I  believe  we  could  get  many  tips  from  salesmen  who  have  had 
experience  that  would  be  helpful  to  us  in  our  smaller  sphere. 
It  is  very  seldom  that  we  get  the  jobbers  into  our  stores; 
hardly  ever  do  we  get  any  suggestions  which  might  lead  to 
the  improvement  of  our  business.  If,  instead  of  passing  by, 
our  jobbers  would  walk  in  and  talk,  if  only  for  a  few  minutes, 
I  think  the  association  could  be  much  improved.  We  want 
every  member,  whether  he  be  associate  or  regular,  to  take  an 
interest  in  the  association  and  endeavor  to  help  us  build  our 
business. 

Appreciation  of  B.C.E.R.  Co. 

Turning  to  others  who  have  assisted  us  in  the  growth  of 
our  association,  I  would  like  to  say  a  word  regarding  the 
British  Columbia  Electric  Company.  Before  the  association 
was  formed  I  think  I  am  right  in  saying  that  many  of  our 
members  were  very  antagonistic  to  the  British  Columbia  Elec- 
tric, and,  really,  I  don'f  think  they  had  any  reason  to  be  other- 
wise. Chiefly,  however,  owing  to  the  efiforts  of  Mr.  Walker, 
sales  engineer,  a  great  change  has  taken  place.  A  letter  from 
General  Manager  Kidd  this  week  expresses  his  great  interest 
in  the  welfare  of  this  association,  and  at  the  banquet  to-night 
we  shall  hear  why  he  gives  us  his  support.  We  have  been 
told  in  times  past  by  officials  of  the  company  that  we  were 
not  aggressive  enough — that  we  did  not  get  after  the  busi- 
ness. Is  it  not  hard  to  work  up  any  enthusiasm  when  prices 
are  being  cut  to  pieces,  as  they  were  before  this  association 
was  formed?  I  would  like  to  see  a  retail  committee  formed 
from  this  association  which  could  meet  the  representatives  of 
the  British  Columbia  Electric  and  form  some  plan  to  place 
more  appliances  on  the  lines.  A  copy  of  the  business  of  the 
last  meeting  of  the  California  association  has  recently  come 
to  hand,  and  it  is  interesting  to  note  that  a  similar  feeling- 
exists  in  that  association.  At  this"  meeting  consideration  was 
given  to  a  state-wide  campaign  for  the  promotion  of  retail 
sales,  under  the  direction  of  the  California  association,  with 
possible  joint  direction  and  assistance  of  central  stations,  job- 
bers, and  manufacturers,  the  contractors  share  of  estimated 
total  cost  of  such  campaign  not  to  exceed  $1,500.  It  was  de- 
cided to  call  upon  all  members  to  contribute  .$10  each  to 
create  a  fund.  In  our  province  could  not  a  similar  matter  be 
taken  up?  I  was  much  struck  when  looking  over  the  wed- 
ding presents  for  a  very  large  wedding  in  this  city  last  year 
to  note  that  out  of  all  the  gifts — and  there  were  a  great  num- 
ber— only  four  were  electrical:  an  electric  iron,  a  toaster,  and 
two  reading  lamips.  Surely  there  is  something  wrong  when 
we  supply  only  four  out  of  probably  1.50  or  more  gifts!  This 
fact  alone  gives  scope  for  much  thought. 

I  feel,  also,  we  should  express  our  thanks  to  one  other 
section  that  has  assisted  us  in  our  growth.  I  refer  to  tiie 
Washington,  Oregon,  and  California  associations.  Washing- 
ton lu-Ipcd  us  in  our  birth;  Oregon  has  shown  herself  very 
interested    in    us;    whilst    California    lias    bei'ii    a    lower  of 
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strength  to  all  the  associations  on  the  coast.  It  was  only  on 
Friday  last  that  I  was  able  to  get  the  name  of  the  president 
of  the  newly-formed  Alberta  association,  and  we  hoped  by 
sending  a  telegram  immediately  that  we  might  have  him  with 
us.    However,  that  must  be  left  for  some  future  convention. 


Credits,  Cash  Discounts,Turnover 

  By  F.  B.  Milligan*  ■  

One  reason,  I  understand,  why  I  was  asked  to  submit  a 
short  paper  on  "The  Matter  of  Credits  Since  the  Birth  of  the 
Association"  is  because  my  position  as  district  credit  manager 
for  the  Northern  Electric  Company  would  enable  me  to  ex- 
press my  views  in  this  connection  from  actual  experience  with 
our  customers  who  are  members  of  your  association. 

It  is  most  gratifying  to  be  able  to  say — and  I  believe  the 
statement  will  be  confirmed  by  our  competitors —  that  there 
has  been  a  marked  improvement  in  collections  and  a  much 
larger  percentage  of  our  customers  taking  advantage  of  the 
cash  discounts;  and,  further,  I  am  glad  to  be  able  to  advise 
that  there  have  been  no  failures  in  the  electrical  business 
since  the  birth  of  the  association.  This  shows  a  healthy  con- 
dition of  affairs,  and  is  due  no  doubt  to  the  closer  co-opera- 
tion of  the  electrical  trade,  brought  about  by  the  formation 
of  your  association.  This  practically  covers  the  subject  I 
have  been  asked  to  speak  upon,  and  I  may  be  permitted  to 
touch  upon  some  phases  in  connection  with  credits  and  the 
success  of  your  organization,  which  will  doubtless  be  of  in- 
terest to  you. 

I  would  like  to  say  that,  if  your  organization  is  to  be  a 
success,  your  members  must  become  saturated  with  the  asso- 
ciation spirit,  as  it  will  make  better  merchants  of  you  and  bet- 
ter citizens.  By  meeting  your  fellow-merchants  at  your  gath- 
erings you  have  opportunities  of  discussing  together  many 
commercial  problems,  both  giving  and  taking  advice.  A  seri- 
ous obstacle  to  organization  work  is  the' large  number  of  re- 
tailers who,  having  but  little  knowledge  of  business  principles, 
cannot  see  the  benefit  which  an  organization  might  give 
them.  It  then  devolves  upon  the  loyal  members  of  the  asso- 
ciation to  educate  these  people  to  the  benefits  of  organization. 
Consideration,  courtesy,  and  right  Intent  all  add  to  the  sum 
of  human  happiness.  Not  only  do  they  benefit  those  to  whom 
they  are  extended,  but  they  survive  in  various  forms  and  add 
to  the  -vvell-being  of  the  business  world.  Quality,  iplus  ser- 
vice, is  the  basis  on  which  prices  are  made.  Competition  in 
quality  and  service  is  a  healthy  condition,  but  competition  in 
price  alone  tends  to  business  ruination. 

Profit  Depends  on  Turnover 

It  goes  without  saying  that  we  are  all  in  business  for  the 
net  profits  we  can  make.  The  two  ways  of  increasing  the  net 
profits  on  a  given  volume  of  business  are  to  keep  the  ex- 
penses down  and  to  Increase  the  gross  profits  without  corre- 
spondingly increasing  the  expenses.  We  all  realize  that  net 
profits  depend  on  gross  profits  and  expenses,-  but  there  is  a 
keen  appreciation  of  the  fact  that  net  profits  also  depend  to 
a  very  large  extent  on  investment.  The  net  profit  of  any  par- 
ticular sale  is,  of  course,  the  cost  of  the  goods,  less  the  ex- 
pense of  doing  the  business;  1put  the  net  profit  for  a  year  is 
determined  by  the  number  of  sales.  If  a  merchant's  capital 
is  tied  up  in  an  unwarranted  investment  the  number  of  his 
sales,  unless  his  borrowing  capacity  is  unlimited,  is  necessar- 
ily decreased — that  is,  he  hasn't  money  available  for  the  pur- 
chase of  goods  to  sell  at  a  profit,  and,  of  course,  his  net  pro- 
fit for  the  year  is  reduced. 

For  example:  Suppose  that  a  merchant  has  an  Investment 
in  merchandise  equal  to  sixty  days'  sales  (which  may  be  con- 
sidered a  fair  standard).    Then,  if  his  investment  in  recelv- 
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ables  is  equal  to  thirty  days'  sales,  he  has  a  total  investment 
equal  to  ninety  days'  sales;  that  is  (since  ninety  goes  into 
three  hundred  and  sixty  four  times),  he  is  turning  his  invest- 
ment over  four  times  a  year.  If  the  net  profit  of  each  turn- 
over is  5  per  cent.,  he  makes  a  total  net  profit  of  30  per  cent, 
on  his  investment.  Now,  suppose  he  isn't  so  good  a  collector; 
he  collects  in  sixty  days  instead  of  thirty.  Then  he  carries 
an  investment  in  receivables  equal  to  one  hundred  and  twenty 
days'  sales, -and  gets  three  turnovers  a  year  instead  of  four, 
making  a  total  net  profit  of  15  per  cent.,  as  a  result  of  allow- 
ing sixty  days'  credit  rather  than  thirty;  and  if  he  collects  in 
ninety  days,  he  carries  an  investment  equal  to  one  hundred 
and  fifty  days'  sales,  turns  his  investment  over  two  and  two- 
fifths  times  a  year,  and  gets  a  net  profit  of  13  per  cent. — a  de- 
crease of  40  per  cent.,  as  a  result  of  allowing  ninety  days' 
credit  instead  of  thirty. 

Twenty-five  per  cent,  on  $100  wouldn't  feed  a  big  family 
very  long,  but  10  per  cent,  on  a  thousand  dollars  is  four  times 
as  much.  The  rapid  turning  over  gives  volume  and  increases 
your  cash  discounts  rapidly.  One  hundred  dollars  turned 
twelve  times  in  twelve  months,  with  a  2  per  cent,  discount 
every  thirty  days,  will  give  you  34  per  cent,  margin  every  year. 
If  you  made  no  greater  profit,  and  your  capital  is  sufficiently 
large,  you  can  make  all  the  money  your  need. 

A  good  assortment  is  one  of  the  fundamental  principles 
of  a  successful  retail  store.  The  jobber  is  best  fitted  to  sup- 
ply that  demand.  Quick  sales  and  fair  profits  bring  great  re- 
sults. Your  total  net  profit  for  each  day  is  what  counts; 
therefore,  it  is  necessary  for  you  to  know  what  you  have  done 
to-day,  and,  if  you  show  no  gain,  try  a  dif¥erent  plan  and 
work  harder  to-morrow.  You  must  have  a  goal,  and  try  to 
make  it. 

I  am  glad  to  have  been  privileged  to  address  these  few 
short  remarks  at  this  gathering,  and  trust  that  the  discussions 
at  this  convention  will  be  of  much  benefit  to  your  members. 


Future  Business 

  By  T.  H.  Crosby*  

We  are,  I  think,  all  subject  to  varying  moods — to  periods 
when  everything  seems  rosy,  and  when  we  would  gladly  un- 
dertake nearly  any  kind  of  proposition  which  would  afford 
any  hope  of  gain,  and  which  would  probably  be  carried 
through  successfully  if  it  were  pushed  continuously  by  the 
enthusiasm  of  that  hour.  On  the  other  hand,  we  all  have 
moods  when  we  look  upon  things  about  us  with  eyes  that  see 
only  very  meagre  chances  of  profit  and  success.  In  these 
moments  we  view  the  future  with  misgivings  and  doubt.  We 
make  excuses  for  our  own  lack  of  greater  success,  claiming 
that  our  field  is  overworked,  and  that  we  can  hope  for  but 
little  progress  in  our  business,  and  that  we  will  be  fortunate 
if  we  are  able  to  keep  things  going  even  as  they  are  at  pres- 
ent. 

As  we  all  have  these  ups  and  downs,  it  was  thought  that 
a  recitation  of  some  of  the  more  evident  opportunities  for 
new  business  might  perhaps  serve  to  better  our  viewpoint  as 
to  the  possibilities  of  our  trade,  and  also  help  that  fund  ol 
enthusiasm  which  is,  above  all,  necessary  to  the  full  develop- 
ment of  our  own  powers  and  of  the  market  which  is  right- 
fully oursi  To  this  end  our  enthusiasm  is  necessary,  as  we 
,  have  no  other  means  so  good  by  which  we  can  give  our  cus- 
tomers and  our  prospective  customers — the  public — the  desire 
sufficient  to  part  with  their  wealth,  or  a  portion  of  it,  in  ex- 
change for  some  article  of  electrical  merchandise  or  service. 
This  enthusiasm  is,  without  doubt,  the  soul  of  business.  We 
have  daily  evidence  of  the  fact.  Enthusiasm,  above  all,  will 
sell  our  goods  and  in  remarkable  quantity.    But  they  will  not, 
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of  themselves,  necessarily,  "stay  sold"  and  be  the  means  of 
increasing  business,  bringing  duplicate  orders  and  increased 
profits  unless  our  enthusiasm  is  founded  upon  facts.  All  our 
claims,  however  enthusiastically  made,  must  be  carried  out  by 
our  articles  of  merchandise  and  service  in  the  cold,  practical 
light  of  every-day  use. 

This  is  the  reason  for  this  paper — that  we  may,  in  a  gen- 
eral way,  look  into  a  few  of  these  uses  of  our  electrical  pro- 
ducts— uses  to  which  they  are  now  put,  in  what  state  of  de- 
velopment they  now  are,  and  what  fields  are  open  before  us 
for  new  business.  We  will,  without  doubt,  in  this  way  find 
that  we  have  no  reason  to  fear  the  future — that  the  electrical 
art,  which  has  so  transformed  and  bettered  our  condition  dur- 
ing the  past  generation  will  still  show  more  usefulness  in 
added  cortveniences  and  labor-saving  methods,  and  that  these 
new  uses  of  electricity  will  give  us  all  full  scope  for  our  efforts 
in  properly  marketing  the  necessary  articles.  When  we  see 
that  the  future  of  our  business  holds  the  same  room  for  in- 
crease that  has  been  realized  in  the  past  we  then  have  the 
firm  ground  of  confidence  beneath  us,  and  our  enthusiasm, 
initiative,  and  push  will  bring  proportionate  rewards.  We 
need  not  fear  that  our  business  will  suffer  the  setback  of  a 
development  beyond  the  need,  such  as  has  been  the  fate  of 
most  real  estate  "booms." 

Any  remarks,  then,  which  are  made  here  concerning  ac- 
tivities of  the  near  future  are  not  to  be  considered  as  being  in 
any  way  clairvoyant,  nor  in  any  sense  as  being  delivered  by  a 
prophet  nor  the  soil  of  a  prophet.  It  also  may  be  said  here 
that  none  of  this  paper  will  even  attempt  to  be  of  a  prophetic 
nature,  but  will  only  deal  with  a  few  of  the  developments 
which  are  at  hand,  and  which  will  surely  form  a  considerable 
part  of  the  stock-in-trade  and  commercial  paraphernalia  of 
those  engag'ed  in  the  commercial  end  of  the  electrical  art. 

Development  Year  by  Year 

From  the  past  we  are  acquainted  with  developments 
which,  one  by  one  and  step  by  step,  have  led  us  through  series 
of  evolutions  to  the  state  in  which  we  find  them  at  present. 
This  is  true  of  all  portions  of  our  civilization  and  social  struc- 
ture, whether  it  be  in  social  relations,  the  arts,  industries,  or 
commercial  and  business  activities.  So  we  find  in  history  that 
each  succeeding  period  has  developed  wants  and  needs  that 
were  the  natural  outgrowth  of  the  wants  and  needs  of  the 
preceding  years.  Thus  the  business  of  the  future  is  the 
natural  outgrowth  of  business  of  the  past.  An  examination 
of  the  progress  made  along  any  line  up  to  the  present,  and  a 
consideration  of  the  degree  of  perfection  already  obtained, 
will,  in  many  cases,  show  what  may  be  expected  in  the  near 
future  in  this  line  of  business. 

Only  during  the  last  generation  has  electricity  been  in 
general  use.  Less  than  forty  years  ago  we  had  the  telegraph, 
only  in  a  form  somewhat  less  perfect  than  that  in  which  it  is 
now  used.  Th^  telephone  was  not  in  general  use.  The  elec- 
tric light  was  just  commencing  its  career  as  the  one  best 
illuminant,  though  as  we  look  at  the  poor  carbon  filameiU 
lamp  of  those  days,  usually  burned  at  a  voltage  too  low  or 
fluctuating,  the  ianprovements  in  electric  lighting  since  that 
time  seem  to  be  of  greater  importance  than  the  introduction 
of  the  first  electric  lamp  itself.  Electricity  had  not  then 
made  urban  and  interurban  transportation  and  travel  the  con- 
venience and  comfort  that  it  is  to-day.  The  electric  heating 
device  and  the  omnipresent  electric  motor  of  to-day  were  un- 
known a  few  short  years  ago.  The  field  of  usefulness  is  to- 
day being  rapidly  increased,  and  new  requirements  will  have 
to  be  met  continuall}'. 

Our  business  activities  as  electrical  dealers,  contractors, 
and  salesmen  are  dependent,  in  common  with  all  other  busi- 
nesses, upon  two  things — supply  and  demand.  This  expres- 
sion "supply  and  demand"  may  be  a  somewhat  hackneyed 
phrase,  used  so  often  expressing  conditions  thai  we  consider 
inevitable  and  over  which  we  have  no  control.    These  condi- 
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tions  should  not  be  considered  as  limitations,  but  rather  as 
opportunities,  as  both  are,  fortunately,  in  our  case  subject  to 
huge  development. 

The  supply  in  our  sense  of  the  term  is  the  product  in 
electrical  appliances  which  have  been  commercially  developed 
foi-  use  in  the  production  of  electrical  energy  and  for  its  use 
in  the  industrial  and  domestic  field.  Some  of  these  products 
now  show  radical  tendencies  in  development  and  design  from 
their  present  state  to  a  more  standardized  and  useful  form, 
while  in  other  cases  we  may  consider  that  the  article  as  now 
marketed  is  fairly  well  standardized,  staple  in  design,  and  not 
subject  to  much  further  development  in  its  present  form. 

The  demand  in  the  electrical  trade  is  the  requirement  of 
the  public  for  these  products,  and  is,  of  course,  equal  to  the 
present  supply  at  least,  but  is  also  subject  to  change,  and  will 
show  a  remarkable  growth  in  accordance  with  social  require- 
ment and  in  proportion  to  its  ability  to  increase  industrial  and 
domestic  efficiency  and  convenience. 

Efficiency  Is  Very  High 

The  distribution  and  use  of  electricity  exhibits  at  the  pres- 
ent time  very  high  efficiency,  and,  in  fact,  depends  uipon  its 
greater  fiexibility  and  efficiency  for  its  hold  upon  the  com- 
munity. It  is,  therefore,  only  what  would  be  expected  when 
we  find  a  number  of  types  of  electrical  machinery  which  are 
extremely  high  in  efficiency.  The  static  transformer  gives 
efficiencies  of  98  to  99  per  cent,  in  moderate  sizes,  and  even 
higher  in  the  largest  units.  The  alternating  current  generator, 
which  is  the  means  of  production  of  the  major  portion  of 
electric  power  as  now  used,  gives  efficiencies  of  94  per  cent, 
to  97  per  cent.  The  alternating  current  motor  is  efficient  to  a 
high  degree,  in  cases  94  to  95  per  cent,  being  obtained. 

With  such  close  approaches  to  100  per  cent,  efficiency,  or 
perfection  in  the  elimination  of  losses,  there  is  but  little  op- 
portunity for  improvei'pfents  of  a  radical  nature  in  these  ma- 
chines. At  best  we  can  hope  to  get  but  little  more  energy 
out  of  these  devices,  compared  to  what  we  put  in,  than  is 
now  obtained.  Changes  will,  of  course,  be  made  in  such 
apparatus  from  time  to  time.  Established  standards  will  be 
modified  to  suit  special  conditions;  constructional  costs  may 
be  somewhat  reduced  by  more  economical  designs  and  by 
mcreased  production,  but  the  most  radical  change  in  physical 
make-up  of  such  apparatus  cannot  radically  affect  the  over-all 
efficiency,  as  the  losses  are  already  so  small,  and  are  in  many 
cases  negligible,  compared  with  any  other  means  of  transn- 
mitting  energy.  This  class  of  equipment  can,  therefore,  be 
considered  as  standardized,  and  changes  will  not  be  of  a 
radical  nature.  The  marketing  of  these  machines  will  be 
carried  out  for  some  time  to  come,  under  conditions  similar  to 
those  with  which  we  are  all  familiar. 

In  the  field  of  the  small  heating  and  cooking  appliance 
the  cleanliness  and  convenience  of  electricity  has  enabled  the 
use  of  electric  household  devices  to  be  successfully  increased 
far  beyond  what  would  have  been  thought  possible  eight  or 
ten  years  ago.  In  sombre  moments  it  is  even  sometifties 
thought  that  the  sales  of  such  articles  had  reached  a  peak  or 
climax — in  fact,  that  this  zenith  had,  perhaps,  been  passed. 

This  viewpoint,  though,  is  hardly  tenable  when  we  con- 
cider  the  basis  upon  which  this  business  has  been  built  up.  It 
is  true,  I  believe,  that  the  major  portion  of  all  household  elec- 
trnic  devices  are  used,  not  on  account  of  cheap  first  cost,  nor 
even  on  account  of  cheapness  of  operation,  though  here  we 
must  not  forget  the  marked  ef?ect  of  the  material  reductions 
in  the  rates  for  electricity  for  domestic  use  that  have  been 
made  in  recent  years.  Convenience  and  cleanliness  have  been 
the  best  selling  arguments,  and  have  caused  the  more  com- 
mon devices  to  become  the  rule  rather  than  the  exception  in 
the  average  household.  In  fact,  our  social  standard  demands 
certain  of  the.se  electrical  conveniences.  And,  when  such  a 
demand  is  established,  quibblings  over  the  purcliase  price,  and 
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even  the  cost  of  operation,  fade  into  thin  air,  and,  instead,  the 
user  will  even  pride  himself  on  expensive  investments  in  such 
articles,  and  he  will  consider  the  sturdiness  of  his  power  bill 
as  an  index  of  his  social  standing  among  his  neighbors. 

This  demand  that  can  be  created  by  the  social  require- 
ments of  the  community  is  really  the  one  thing  which  more 
than  anything  else  will  provide  an  ever-increasing  market  for 
us.  We  can  all  remember  the  time  when  the  oil  light,  or  even 
the  candle,  was  the  rule.  The  average  person  then  considered 
electric  light  merely  as  a  luxury  and  an  innovation.  In  many 
ways  it  was  thought  not  so  desirable  as  the  kerosene  fiame, 
which  could  be  readily  turned  up  or  down  to  provide  the  de- 
sired volume  of  light.  Brilliancy  then  was  not  desired  beyond 
the  range  of  this  lamp,  and  also  it  was  portable.  In  many 
cases  also  gas  lamps  held  out  against  its  electric  competitor 
to  the  last  ditch.  The  viewpoint  of  the  user  with  regard  to 
the  now  common  electric  lamp  has  changed  to  a  far  greater 
extent  than  even  the  quality  of  the  electric  light.  Now  in 
the  modernly-built  city  or  town,  and  even  country  district, 
electricity  is  taken  for  granted  as  the  only  desirable  form  of 
illuminant,  and  would  be  installed  in  90  per  cent,  of  the  cases 
if  its  cost  were  twice  as  great. 

Electric  Appliances  in  the  Home 

With  the  lesson  of  the  electric  light  in  mind,  and  the  in- 
.sistence  with  which  it  is  demanded  "for  illumination,  and  the 
almost  pathetic  struggle  of  some  of  the  smaller  towns  to  at- 
tain to  the  municipal  standard  of  the  ambitions  by  the  instal- 
lation of  an  electric  light  plant  in  view,  we  immediately  see  a 
land  of  promise  for  future  business  in  the  domestic  use  of 
electricity  for  major  cooking  operations  and  general  heating. 
We  have  in  the  last  generation  in  the  home  discarded  to  all 
intents  and  purposes  the  old  wood  and  coal  stove  in  favor  of 
the  central  heating  furnace,  which  distributes  the  heat  to  the 
various  rooms  of  the  house.  Why  should  we  not  in  the  n-ext 
few  years  see  the  coal-fired  furnace  superseded  by  the  electric 
furnace  for  house  heating,  or  rather  electric  heat  supplied  to 
each  room?  Cost  of  operation  will  only  for  a  short  time  pre- 
vent this  electric  heat  being  used  generally  in  all  localities 
having  an  adequate  supply  of  electric  power. 

Electric  cooking  will  be  even  more  generally  adopted, 
though  gas  may  be  of?ered  or  be  in  use,  with  its  marked  ad- 
vantages over  the  comparatively  unregulated  heat  of  the  coal 
or  wood  stove.  The  electric  way,  being  here  as  elsewhere 
more  flexible,  reliable  and  convenient.  Long  lists  of  statistics 
could  be  given  to  show  the  operation  of  these  heating  and 
cooking  devices,  but  would  be  out  of  place  at  this  time.  How- 
ever, they  would  serve  to  show  that  at  a  power  rate  whicli 
may  be  shortly  expected  to  be  offered,  that  electric  heating, 
with  fair  credit  allowance  for  extra  convenience,  availability 
on  short  notice,  and  minimum  of  attendance  required,  can 
easily  compete  with  coal  at  a  price  not  so  far  above  the 
present  price.  Electric  cooking,  from  the  same  statistics,  will 
be  found  to  be  not  at  all  the  expensive  luxury  that  it  is  now 
considered  by  many  people,  and  we  will  soon  all  be  wonder- 
ing why  it  has  been  even  this  long  delayed. 

The  manufacture  of  apparatus  for  such  uses  is,  in  most 
cases,  far  beyond  the  experimental  stage,  and  is  definitely 
standardized  in  certain  lines.  Reductions  in  rates  we  now 
have  for  this  purpose,  and  no  doubt  will  have  to  a  further 
extent  from  time  to  time,  but  thfe  rate  question  in  any  event 
need  not  be  a  permanent  discouragement.  With  the  installa- 
tions already  made  we  have  the  nucleus  around  which  will 
grow  up  the  social  demand  for  heating  and  cooking  in  the 
electric  way.  There  is  here  an  immense  field  for  the  dealer 
and  contractor,  without  in  any  way  wandering  from  the  field 
of  the  certain  into  the  realm  of  mere  probabilities.  With  the 
rising  price  of  coal,  due  to  the  constantly  increasing  cost  of 
obtaining  this  fuel,  and  also  due  to  the  visible  limit  of  the 
supply,  communities  such  as  this  will  readily  adapt  the  elec- 
tric waj',  and  it  would  be  a  short-sighted  sinner  indeed  who 
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would  seriously  consider  our  field  as  limited  when  along  this 
one  line  alone  there  should  be  a  prospect  of  doubling  the 
wiring  installation  in  our  own  city  and  of  selling  to  pres- 
ent users  equipment  probably  fivefold  the  value  of  all  the  elec- 
tric devices  now  in  use  by  them. 

Opportunity  in  Light  Developments 

Even  the  incandescent  bulb,  which  has  seen  sucli  marked 
improvements,  is  due  to  pass  through  still  more  development. 
Here  the  ratio  of  energy  used  as  light  is  very  small  compared 
to  the  energy  dissipated  as  heat  directly,  so,  contrary  to  what 
is  the  case  with  motors  and  generators,  there  is  a  field  which 
may  at  any  time  be  invaded  with  radically  improved  appar- 
atus. The  volume  of  business  thus  created  may  far  exceed 
that  caused  by  the  introduction  of  the  tungsten  filament  lamp. 
We  have  at  hand  even  now  the  daylight  lamp — this  season's 
contribution  to  improved  lighting.  Here  is  the  opportunity 
of  introducing  a  virtual  artificial  daylight,  cold  it  is  true,  com- 
pared to  the  comparatively  yellow  light  of  even  the  gas-filled 
lamp,  but  unequalled  for  color-matching  or  use  in  any  loca- 


tion where  color  effects  are  important,  or  where  eye-strain 
may  result  from  the  use  of  ordinary  artificial  light. 

We  have  not  mentioned  in  this  discussion  a"  great  many 
new  fields  which  are  more  or  less  remote  tu  us,  but  which 
may  still  in  time  be  of  great  interest,  such  as  electricity  in  the 
chemical  industries,  the  use  of  electricity  for  the  stimulation 
of  plant  growth,  which  it  would  appear  may  be  used  in  part 
as  a  substitute  for  the  ordinary  methods  of  fertilizing  and  en- 
riching the  soil,  and  also  as  an  excellent  substitute  for  ordin- 
ary sunshine.  There  are  also  schemes  on  foot  to  use  elec- 
tricity to  stimulate  mental  activity  in  school  children  (and 
why  limit  it  to  children?) 

But  these  are  beyond  our  consideration  at  the  present 
moment.  We  have  seen,  however,  ample  fields  open  for  our 
endeavor  which  will,  in  themselves,  be  sufficient  sources  of 
business  for  some  years  to  come,  business  sufficient  to  allay 
any  doubts  and  fears  as  to  future  opportunity,  and  sufficient 
to  make  us  feel  that  we  are  engaged  in  a  business  that  is 
bound  to  grow,  to  give  service,  and  to  receive  the  fair  profits 
tliat  should  naturally  follow. 


Toronto  Electrical  Contractors  Are  Boosting 

the  Victory  Loan  as  Well  as  Their  Own  Business— Innovation  Arouses  Keen  Interest 
Among  Members— Next  Meeting  is  First  Anniversary— Don't  Miss  It 


The  Toronto  Electrical  Contractors'  Association  have 
just  issued  a  special  pocket  edition,  sporting  extra,  four-page 
newspaper  called  "The  Association  News.'  It  is  an  interest- 
ing little  publication,  and  should  be  the  means  of  accomplish- 
ing the  ends  for  which  it  was  designed,  viz.,  to  arouse  some 
interest  in  those  electrical  contractors  who,  to  use  a  common 
term,  have  been  more  or  less  slackers  as  regards  attendance 
at  the  regular- luncheon  meetings  of  their  association.  The 
leading  editorial  speaks  of  the  difficult  situation  in  which  the 
association  found  itself  at  8  o'clock  on  the  evening  of  No- 
vember. 1  at  the  Carls-Rite  Hotel,  and  of  the  masterly  tactics 
which  resulted  in  one  of  the  most  helpful  and  enthusiastic 
meetings  the  association  has  held.  However,  as  a  result  of 
investigations  into  the  cause  of  the  rather  slim  attendance  it 
was  decided  that  in  future  the  dinner  should  begin  promptly 
at  7.30  o'clock,  "whether  anyone  is  there  or  not."  Also  the 
previous  practice,  which  had  been  discontinued  temporarily, 
of  selling  tickets  for  the  next  meeting  has  been  re-estab- 
lished. Indeed,  the  enthusiasm  in  that  latter  connection  was 
so  great  among  the  members  present  that  every  man  not  only 
bought  a  ticket  for  himself  but  also  for  at  least  one  absent 
member,  and  some  of  those  present  took  several  extra  tick- 
etc.  In  all,  43  tickets  were  sold  out  of  a  possible  51,  so  that 
the  next  meeting  is  certain  to  be  very  fully  attended. 

Boosting  the  Victory  Loan 

One  of  the  most  interesting  items  in  connection  with  the 
meeting  was  the  decision  of  the  association  to  purchase  a 
Victory  Loan  of  $500  denomination.  The  suggestion  was 
made  by  Mr.  Evans,  of  Elevator  Specialties,  and  unanimouslv 
and  enthusiastically  accepted.  The  loyalty  of  the  Toronto 
electrical  contractors  is  also  evidenced  throughout  the  Asso- 
ciation News,  one  complete  page  of  which  is  given  over  to  a 
telling  Victory  Loan  advertisement,  in  addition  to  smaller 
references  on  the  other  pages. 

Harry  Beach  Talks  About  the  Credit  Man 

The  talk  by  Mr.  Harry  Beach  was  so  good  that  no  mem- 
ber could  af¥ord  to  miss  it.  The  Association  News  has  the 
following  item  in  this  connection: 

"With  the  ineeting  warmed  up,  Harry  Beach  was  off  to  a 
good  start,  and  before  long  we  forgot  he  was  a  'Credit  Man." 
He  told  us  all  about  these  new-fangled  relations  between  the 


"Credit  Man'  and  us  poor  'Debtors.'  He  says  the  'Credit  Man' 
wants  to  see  us  get  along.  If  we  have  troubles,  he's  right 
there  with  the  good  advice.  Make  friends  with  him  every 
time.  Following  Harry's  talk  came  our  vote  of  thanks;  none 
the  less  sincere  because  formal." 

Not  the  least  interesting  item  in  the  Association  News  is 
the  Social  Corner,  where  appear  the  names  of  those  who  were 
present  and  also  those  who  were  "reported  missing."  The 
number  of  "casualties"  under  this  heading  was  distressingly 
large,  and  we  trust  that  General  Mclntyre  and  Lieutenant 
Myers  will  be  more  careful  of  their  men  in  the  future  engage- 
ments. 

A  column  of  editorial  paragraphs  are  much  to  the  point. 
Victory  bond  exhortations  figure  prominently.  The  editor 
has  also  compiled  a  list  of  choice  contractors'  literature, 
which  we  hope  will  be  found  in  every  member's  library;  and. 
finally,  we  are  reminded  that  the  anniversary  of  the  forma- 
tion of  the  Toronto  Electrical  Contractors'  Association  is 
upon  us,  and  that  to  Frank  T.  Groome,  the  Benjamin-92-idea 
sales  manager,  we  are  all  greatly  indebted.  Follow  the  edi- 
tor's injunction  by  all  means,  but  please  don't  all  speak  at 
once. 

On  page  4  a  number  of  small  advertisements  appear. 
Many  a  contractor  has  odds  and  ends  that  may  be  just  what 
a  brother  contractor  is  looking  for— a  good  form  of  conser- 
vation of  material  in  these  days  of  scarcity  and  high  prices. 

The  Place  of  the  Jobber  in  the  Electrical  Trade 

In  addition  to  the  talk  by  Mr.  Beach,  an  interesting  paper 
on  "The  Place  of  the  Jobber  in  the  Electrical  Trade"  was 
read.  This  paper  had  been  prepared  originally  by  Mr.  E.  W. 
Moore,  president  of  the  Electric  Cable  Company,  and  pre- 
sented before  the  National  Jobbers'  Association.  The  paper 
is  as  follows: 

Place  of  the  Jobber  in  the  Electric  Trade- 
Manufacturer  Ought  to  Protect  Him 

While  nobody  can  dispute  the  fact  that  the  man  who 
buys  only  $5  or  $6  worth  of  wire  must  buy  it  in  a  certain 
way,  still  there  is  considerable  argument  as  to  how  the  man 
who  buys  $100,000  worth  of  wire  should  do  his  buying. 

Now,  as  the  value  of  the  wire  itself  is  nrobablv  the  lar- 
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est  single  item  in  the  electrical  equipment  of  a  building,  with 
the  exception  of  the  labor,  it  pays  the  owner,  the  architect, 
and  the  wire  manufacturer  to  spend  a  considerable  amount 
of  time  on  the  proposition. 

The  feeling  is  fostered  that  the  arcliitcct  and  ovvner  of 
the  building  prefer  to  deal  with  the  manufacturer,  really  ig- 
noring the  contractor,  although  he  installs  the  wire,  and 
totally  eliminating  the  supply  jobber.  This  condition  compli- 
cates matters  to  a  great  degree,  and  furnishes  one  of  the  job- 
ber's most  serious  complaints,  particularly  in  the  East,  against 
both  the  manufacturer  and  the  contractor; 

Their  Own  Electrical  Department 

On  the  other  hand,  a  great  many  of  the  large  industrial 
plants,  because  jof  their  growth,  have  developed  the  habit  of 
operating  their  own  electrical  departments,  which  electrical 
department  almost  always  expects  to  deal  directly  with  the 
manufacturer,  and  this  action  seems,  'to  a  certain  extent,  to 
be  justified  by  the  size  of  their  purchases. 

,  These  conditions  all  make  for  a  lack  of  policy  on  the 
.part  of  every  individual  connected  with  the  transaction,  and 
this  lack  of  policy  is  made  more  disastrous  in  its  results  to 
the  trade  by  the  rapid  fluctuations  which  are  always  taking 
place  in  the  price  of  copper  wire,  which  further  complicates 
the  situation,  and  at  times  produces  a  condition  of  absolute 
demoralization  in  the  business,  during  which  time  nobody 
makes  money.  This  demoralization  has  been  corrected  by 
the  extraordinary  times  which  we  have  for  the  past  year  and 
a  half;  but  we  desire  to  most  earnestly  warn  everybody  con- 
nected with  this  industry  that  a  return  of  the  normal  business 
conditions  will  result  in  the  most  heart-breaking  competition 
unless  steps  are  taken  by  everybody  concerned  to  stabilize 
the  business  now  under  the  present  conditions 

Cost  Accounting 

One  of  the  essential  factors  in  stabilizing  business  and 
preventing  demoralization  in  price  is  establishing  among 
manufacturers,  contractors,  and  jobbers  an  accurate  system 
of  cost  accounting.  The  lack  of  such  a  system  lies  at  the' 
foundation  of  destructive  competition. 

As  I  said  before,  we  have  given  this  matter  very  close 
and  serious  attention  for  the  past  two  or  three  years.  Many 
of  the  conditi9ns  above  mentioned  have  borne  upon  us 
seyerely  at  times,  and  we  have  seen  conditions  in  the  wire 
trade  which  we  could  only  consider  lamentable. 

Blames  the  Manufacturer 

I  personally,  am  inclined  to  criticize  the  manufacturer  as 
being  the  cause  of  a  great  deal  of  trouble.  Upon  accepting 
this  conclusion,  the  natural  outcome  would  be  to  brand  our 
goods,  advertise  the  brand,  and  endeavor  to  create  a  demand 
for  it  which  would  be  treated  along  stable  policy  lines.  While 
we  have  only  gone  a  small  distance  along  the  line  we  pur- 
pose to  follow,  the  results  are  extremely  gratifying,  and  I 
desire  to  explain  to  you  just  what  our  conception  of  business 
is  and  how  we  propose  to  handle  it. 

So  far  as  we  are  concerned,  we  do  not  regard  wire  as  sold 
until  actually  installed  in  service.  In  other  words,  we  feel 
that,  after  we  have  made  our  sale  to  the  jobber,  it  is  up  to  us 
to  hclt)  him  with  the  sale  of  the  wire  to  the  contractor,  and 
after  that  we  must  help  the  contractor  to  sell  it  to  the  owner. 
The  Owners'  Viewpoint 

Every  one  of  our  policies,  therefore,  is  carefully  scrutin- 
ized from  the  owner's  point  of  view.  We  believe  that  there  is 
nothing  in  the  long  run  that  will  prove  so  economical  to  the 
customer  as  distribution  through  the  jobber  and  contractor. 
You  will  note  we  say  "economical" — not  "cheap."  We  arc 
now  reaching  a  solution  wbich  will  afford  us  a  solid  sales 
argument  to  the  contractor,  and  which  will  strengthen  and 
uphold  his  stand,  thus  putting  your  customers  in  a  better  and. 
more  satisfactory  position,  anrl  making  a  source  of  more  profit 
for  you. 


We  believe,  as  we  have  said,  that  we  are  not  far  from 
solving  this,  proposition,  and  when  we  have  solved  it,  and 
have  created  a  satisfactory  market  for  our  material  with  the 
contractor's  customers,  we  have  no  doubt  in  the  world  that  he 
will  see  the  wisdom  of  dealing  with  the  jobber,  and  that  tie 
will  establish  fair  and  satisfactory  relations  with  him.  We 
believe  that  within  a  short  time  we  will  see  our  business  flow 
through  regular  channels. 

Protect  the  Jobber 

It  is  our  intention  to  protect  the  jobber  in  every  way  pos- 
sible. We  realize  that  the  jobber  is  severely  handicapped  in 
doing  business  by  the  necessity  of  carrying  a  stock,  by  the 
maintenance  of  a  warehouse,  and  by  the  credit  risk  which  he 
is  absolutely  obliged  to  take  in  the  case  of  a  large  number  of 
small  customers,  and  for  that  reason  we  think  the  jobber 
should  be  protected  by  granting  him  a  lower  price  than  any- 
one else  will  receive  who  does  not  accept  the  same  obliga- 
tions. The  same  applies  to  the  contractor,  as  he  lightens  his 
burden  by  making,  the  jobber  carry  a  large  stock  and  a  large 
force  of  salesmen,  while  he  himself  is  only  carrying  a  small 
stock  and  considerably  less  sales'  expense,  so  he,  too,  in  turn 
will  he  protected  against  the  customer  who  carries  none  of 
these  burdens,  and  who,  consequently,  must  pay  a  profit  to 
the  contractor  and  the  jobber. 

Quality  and  Service 

It  is  our  idea  that  "quality"  and  "service"  are  the  two 
things  which  the  owner  of  the  building  is  entitled  to  have. 
We  will  furnish  the  "quality"  and  stand  responsible  for  it,  but 
it  is  up  to  the  jobber  and  contractor  to  furnish  the 
service  and  in  order  to  furnish  the  maximum  amount 
of  service  for  the  ultimate  customer,  it  is  our  idea  to 
give  l3oth  the  jobber  and  the  contractor  the  protection  to 
which  they  are  entitled.  We  are  of  the  opinion  that  this  can 
be  brought  about  in  such  a  way  that  business  will  flow 
through  these  channels  simply  because  it  is  easier  and  more 
economical.  We  are  not  in  the  least  afraid  we  are  not  going 
to  succeed  in  our  policy,  because  we  have  already  attained 
success,  even  though  our  policy  is  not  as  yet  fully  worked  out 
in  all  its  details. 

We  do  believe,  however,  that  we  should  receive  co- 
operation, and  thorough  co-operation,  from  the  jobbers.  Wc 
do  not  want  the  jobber  to  go  around  and  say  that  he  handles 
two  kinds  of  wire — one  "quality"  and  one  "cheap."  This,  we 
believe,  is  the  way  it  is  usually  expressed.  We  do  not  think 
any  jobber  should  handle  anything  but  good  wire,  and  this 
does  not  mean  either  that  we  expect  all  of  the  electrical  sup- 
ply jobbers  in  the  country  to  sell  nothing  but  our  material. 

Use  Standard  Wire  Only 

We  do  feel,  however,  that  no  jobber  should  sell  or  buy 
any  wire  because  it  is  cheap.  He  is  neglecting  his  obliga- 
tions to  the  public  when  he  adopts  this  attitude.  If  he  is  now 
handling  what  is  known  as  a  "cheap"  wire,  he  should  imme- 
diately investigate  the  supplier's  methods,  both  manufactur- 
ing and  selling,  and  make  absolutely  certain  that  nothing  is 
neglected  in  inspections,  and  satisfy  himself  that  the  material 
is  up  to  the  proper  standard.  If  he  cannot  make  his  manu- 
facturer conform  to  a  proper  standard,  then  he  should  cut 
hini  out.  The  manufacturer  should  receive  co-operation  from 
tlie  jobbers  in  working  to  the  highest  possible  qualities.  The 
"price"  argument  should  be  relegated  to  a  secondary  posi- 
tion, and  the  jobber  should  limit  himself  to  selling  on  "qual- 
ity" and  "service"  arguments.  The  customer  should  have 
wliat  he  wants  and  needs.  Sometimes  the  "wants"  and 
"needs"  arc  not  the  same,  and  the  salesman  who  keeps  his 
minil  nil  tile  "needs'"  is  the  one  who  wins  out  in  the  long  run. 

Recognize  the  Jobber 

W'e  cannot  empiiasize  too  strongly  to  the  jobber  the  im- 
portance of  driving  every  manufacturer  to  adopting  a  stan- 
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dard  policy  of  recognizing  the  jobliers.  This  is  llie  onl^'  sane 
policy  in  the  electrical  business,  and  if  a  manufapturer  is  not 
intelligent  enough  to  adopt  such  a  policy,  then  his  selling 
methods  are  open  to  criticism,  and  when  any  of  his  methods 
are  open  to  question,  his  manufacturing  methods  are  also 
under  fire. 

In  cases  where  we  have  secured  our  orders  from  the  in- 
dividual owner  we  propose  to  clear  the  order  through  the 
contractor,  who,  in  turn,  we  shall  require  tn  deal  with  our 
jobber  in  his  particular  district. 

This  campaign  will  be  conducted  by  general  magazine 
advertising,  by  personal  solicitation,  and  in  such  other  ways 
as  may  seem  advisable  from  time  to  time.  It  will  be  accom- 
panied by  canvassing  architects,  engineers,  lighting  compan- 
ies, and  individual  plants. 

Systematic  Retailing 

Every  effort  will  be  made  to  decrease  the  competition 
business  of  each  contractor  and  to  increase  their  non-com- 
petitive business;  to  prevent  electrical  work  being  ,  done  by 
anyone  but  an  established  standard  contractor;  to  force  all 
retail  business  to  the  contractor;  to  have  the  contractor  deal 
with  the  jobber  entirely  on  all  electrical  lines,  and  to  insure 
all  stages  of  these  transactions  being  accompanied  with  a 
reasonable  profit. 

The  Jobber's  Duty 

So  much  for  the  general  policy.  Now  as  to  the  jobber's 
part.  The  jobber  must  accurately  examine  his  cost  of  opera- 
tion and  sell  no  wire  except  at  a  profit.  He  must  insist  on 
buying  and  selling  a  "quality"  article  only.  He  must  deal  on 
prices  based  on  the  market,  wherever  possible,  and  he  must 
adopt  a  policy  and  stick  to  it.  Don't  let  a  salesman  who  has 
been  unable  to  sell  a  standard  article  come  along  and  show 
his  aoility  by  talking  you  into  using  a  cheap  article  which  is 
sub-standard.  Convince  yourself  that  what  you  are  doing  is 
absolutely  right,  and  convince  your  salesmen,  and  they  will 
get  you  the  orders;  but  make  your  policy  and  stick  to  it 
through  thick  and  thin. 


For  electric  decoration  purposes,  such  as  on  Christmas 
trees,  in  rooms,  and  also  out  of  doors;  Shaydolite,  marketed 
by  Spielmann  Agencies  Registered,  Read  Building,  Montreal, 
has  been  used  with  excellent  results.  The  lacquer  is  supplied 
in  many  shades.  The  lamps  must  be  clean  and  dry  and  then 
dipped  into  a  cup  of  Shaydolite  until  submerged,  and  after- 
wards slowly  withdrawn.  They  should  be  dried  with  the  cur- 
rent on. 


Outdoor  Cable  Terminals 

A  new  style  of  outdf)or  (type  D.O.A)  calile  terminal  has 
recently  been  placed  on  the  market  by  the  Standard  Under- 
ground Cable  Company  of  Canada,  Ltd.,  Hamilton,  Ont.  It  is 
known  as  the  protected  disconnection  style.  .\11  the  copper 
parts  arc  covered  by  a  porcelain  hood,  as  shown  in  the  illus- 
tration, which  permits  the  disconnection  of  the  aerial  exten- 
sion wire  even  wliile  the  circuit  is  alive.    All  the  outdoor 


(type  D.O.A.)  cable  terminals  made  by  the  Standard  com- 
pany are  readily  disconnected  from  the  aerial  conductor  either 
by  means  of  a  set-screw,  cap-nut,  or  turn-buckle  stem.  The 
stem  of  the  new  terminal  is  a  modification  of  the  regular  cap- 
nut  stem,  and  has  some  additional  advantages  where  frequent 
disconnection  of  the  aerial  circuit  from  the  terminal  is  neces- 
sary. The  new  terminal,  as  well  as  the  complete  line  of  Stan- 
dard outdoor  cable  terminals,  is  fully  described  in  Bulletin  No. 
700-2. 


Electrically-Driven  Machine  for  Polishing,  Scrubbing,  and 
Sanding  Floors 

The  Utility  floor  machine,  manufactured  by  the  Kent 
Vacuum  Cleaner  Company,  is  provided  with  four  interchange- 
able attachments,  one  for  polishing  waxed  floors,  one  for 
scrubbing  floors  of  all  types,  one  for  removing  varnish,  and 
one  for  sanding  floors.  These  attachments  are  a  steel  wire 
brush,  a  palmetto  scrubbing  brush,  a  tampico  polishing  brush. 


and  a  sandpaper  disc.  These  attachments  arc  circular,  and 
are  rotated  continuously  in  one  direction  as  the  machine  pro- 
pels itself  over  the  floor. 

When  the  operator  raises  the  handle  slightly  the  machine 
moves  to  the  right.  Lowering  the  handle  causes  it  to  move 
to  the  left.    Twisting  the  handle  slightly  in  one  direction 

(Continued  on  page  36) 


REASONS  WHY  WE  SHOULD  ALL  BUY  A 
GOVERNMENT  BOND 

1.  It  is  a  patriotic  duty. 

2.  It  is  an  excellent  investment,  yielding  over 
per  cent. 

3.  It  is  an  absolutely  safe  investment.  . 

4.  It  is  free  from  war  taxes — which  are  piling 

Up. 

5.  You  can  always  borrow  on  it  up  to  practi- 
cally the  face  value. 

6.  It  is  always  saleable  at  a  moment's  notice. 

7.  The  proceeds  of  the  loan  will  be  re-distri- 
buted in  Canada — immediately.  This  means  that 
every  workman,  every  retailer,  every  dealer  and 
jobber,  every  manufacturer,  every  supplier  of  raw 
materials,  will  get  his  money  back  through  the 
usual  business  channels. 
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Suggestions  for  Christmas  Buying 


Coffee  Percolator — Northern  Electric 


Northern  Electric-^Chafing  Dish 


Glower  Heater  (new  type) — 
National  Electric  Heating  Co 


Sew-E-Z  Motor — C.  G.  E. 


Sun  Ray  Heating  Pad- 
Northern  Electric 


Standard  Table  Stove- 
Northern  Electric 


600  Watt  Air  Heater- 
National  Electric  Heating  Co. 


Northern  Electric  Upright  Toaster 


"Universal"  Coffee  Urn — C.   G.  E. 


Northern  Electric  No.  2  Iron 


C.  G.  E.  Engine  &  Carburetor 
Heater 


Universal  Four-heat  Grill — 
C.  G.  E. 


'National"  Toaster 


i 

i 
I 


I 
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Suggestions  for  Christmas  Buying 


"Universal"  Radiator- 
C.  G.  E.  Co. 


Robbins  &  Myers  Battery  Charger 


"Renfrew"  Grill  with  Three  Pans 


"Universal"   Curling  Iron  with   Hair  Drier- 
C.  G.  E. 


"Universal"  Immersion 
Heater— C.  G.  E.  Co. 


Toaster  Stove — Renfrew 
Electric  Mfg.  Co. 


The  "Majestic"  Heater 


I, 


Electric  Fireplace — Rose  &  O'Hearn 


Renfrew  Electric  Iron 


The  Wallace  Lamp — Menzies  &  Co. 


Glassware  for  the  Home — 
Jefferson  Glass  Co. 


Jefferson  "Moonstone"  Semi-indirect 


Bell-ringing  Transformer- 
Hatheway  &  Knott 
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cause^  till-  iiiiichiiic  til  inu\e  roi-\vard.  Twisting  it  in  the 
opposite  direction  causes  it  to  move  backward.  The  weight 
of  the  machine  is  45  pounds,  which  causes  it  to  put  a  pressure 
on  the  floor  much  in  excess  of  that  which  can  be  applied  by 
liand.  The  .machine  can  be  operated  with  ease  by  maids, 
scrub-women,  porters,  or  any  unskilled  help.  Wit"li  thirty 
minutes'  instructions  it  is  claimed  that  any  porter  can  cover 
:>.000  squaje  feet  per  hour  with  the  machine.  It  is  claimed 
that  one  inexperienced  operator  can  do  two  to  five  times  the 
amount  of  work  which  can  be  done  by  hand. 

In  refinishing  hardwood  floors  one  man  using  this  ma- 
chine can  remove  paint,  shellac,  or  varnish  at  the  rate  of  75 
square  feet  per  hour  under  ordinary  conditions;  and  where 
the  floor  is  in  very  bad  condition,  requiring  the  removal  of  a 
great  deal  of  the  finish,  a  man  can  clean  space  at  the  rate  of 
.")0  square  feet  per  hour.  Floors  can  be  sandpapered  at  the 
rate  of  100  square  feet  per  hour.  Waxed  surfaces  can  be 
polished  at  the  rate  of  2,500  square  feet  per  hour,  and  will 
have  a  hard,  lasting,  brilliant  finish,  not  easily  marred.  This 
is  because  the  high  speed  of  the  brush  causes  the  first  coat  of 
wax  to  heat  by  friction,  melting  it  into  the  pores  of  the  wood, 
and  thereby  acting  as  a  filler.  A  second  light  coat  can  then 
be  polished  to  a  brilliant  finish.  The  results  are  also  claimed 
to  be  more  uniform  than  can  be  obtained  by  hand,  as  the  pres- 
sure and  speed  of  the  brush  never  varies.  The  machine  is 
practically  noiseless  in  operation,  and  can  be  used  to  scrub 
around  beds  in  hospitals  without  causing  annoyance  to  the 
patients. 

The  machine  is  operated  by  a  1/6  horse-power,  1,750  r.p.m. 
motor.  The  speed  of  the  brush  is  reduced  to  300  r.p.m. 
through  a  reduction  gear  drive.  The  motor  is  completely 
enclosed,  and  the  entire  machine  is  provided  with  an  alu- 
minum case,  thus  obviating  any  danger  of  the  revolving  part 
striking" and  injuring  furniture,  baseboards,  etc.,  and  making 
it  possible  to  operate  the  machine  against  baseboards  and 
close  into  corners,  "fhe  motors  used  are  a  special  design, 
made  by  the  Robbins  &  Myers  Company.  They  can  be  fur- 
nished for  operation  on  110  or  220  volts  direct  current  or 
alternating  current  of  110  or  220  volts  of  25,  40,  and  60  cycles. 


The  Electric  Canoe 

Electric  canoes  are  becoming  very  popular  on  the  Upper 
Thames,  states  a  recent  issue  of  the  English  publication 
I'Motor  Ship  and  Motor  Boat."  The  first  electric  canoe  was 
launched  in  June,  190S,  and  has  been  followed  by  other  de- 
signs, each  showing  an  advance  over  its  predecessor.  These 
canoes  are  constructed  with  additional  strength  to  provide  for 
the  extra  weight  of  the  motor,  which  is  placed  amidships,  to- 
gether with  the  battery,  leaving  ample  room  forward  and  aft 
for  passengers.  Some  of  the  canoes  provide  comfortal)le  ac- 
commodation for  eight  passengers  and  others  provide  for 
only  four.  ,  The  most  modern  "electrics"  have  steering  wheels 
operating  a  three-bladed  propeller  through  a  pinion  and  a 
ratchet.  A  :!0-cell  battery  is  commonly  used,  which  has  a 
capacity  for  one  day's  run.  The  electric  canoe  has  many  ad- 
vantages over  the  pdtrol-driven  launch,  as  it  is  silent,  free 
from  vibration,  and  does  not  travel  at  a  speed  that  causes  any 
appreciable  wash.  Many  boat  builders  on  the  Thames  have 
installed  charging  equipment,  and  the  electric  canoe  has 
already  i^roved  so  popular  that  it  bids  fair  to  bring  about  a 
revolution  in  mechanically-propelled  craft  on  many  rivers, 
dependent  only  on  adequate  charging  facilities. 


k.  E.  T.  I'ringle,  Limited,  arc  distributing  a  hanger  illus- 
trating and  describing  Hubbell  reflectors  and  reflector  sockets 
for  Mazda  lamps.  The  reflectors  are  printed  in  colors,  and  so 
arranged  in  relation  to  the  various  sized  lamps  that  no  diffi- 
culty can  arise  in  the  selection  of  the  correct  type  and  size  of 
reflector  for  any  lainp.  Distribution  curves  for  the  various 
reflectors  are  also  shown. 


Back  of  Board  Type  Field  Switches 

In  the  starting  of  a  synchronous  motor  from  an  alternat- 
ing current  source  with  the  field  open-circuited,  which  i? 
the  practice  of  the  Canadian  General  Electric  Company  on 
all  a.  c.  motors  using  125-volt  excitation,  there  is  consider- 
aljle  induced  voltage  across  the  field  terminals  until  the 
motor  reaches  synchronous  speed.  Under  these  conditions- 
an  exposed  field  switch  on  the  front  of  a  switchboard  is 
more  or  less  of  a  source  of  danger  to  the  operator.  The 
most  approved  method  of  reducing  this  danger  in  connection 
with  hand-operated  field  switches  is  by  means  of  the  back  of 
board  switch  shown.  This  switch  embodies  all  the  essential 
features  from  a  safety-first  viewpoint.  It  consists  of  an 
operating  handle,  similar  to  an  oil  circuit  breaker  lever, 
mounted  on  the  front  of  the  board  and  the  switch  proper; 
mounted  on  a  slate  base,  which  is  supported  on  a  framework 
back  of  the  switchboard.  The  switch  is  connected  mechani- 
cally to  the  operating  handle  by  means  of  connecting  rods 
and  bell-hangers.    This  locates  all  live  par^s  on  the  back  of 


the  board  and  does  away  with  danger  of  accidental  contact 
to  the  operator  from  the  front.  This  type  of  switch  is  used 
also  in  connection  with  alternating  current  generators  when 
it  is  desired  to  reduce  risk  to  a  minimuin. 

When  solenoid-operated  field  switches  are  used  in  the 
field  circuits  of  synchronous  motors  started  from  the  alter- 
nating current  source,  they  are  ordinarily  made  of  two  single- 
pole  elements,  with  independent  closing  and  opening  coils. 
Both  poles  are  closed  simultaneously,  but,  in  openmg,  one 
pole  precedes  the  other,  connecting  the  discharge  resistance 
across  the  field,  the  other  pole  opening  immediately  after 
and  interrupting  the  discharge  circuit,  and  entirely  discon- 
necting the  field  circuit.  On  synchronous  motors  utilizing 
250-volt  excitation  it  is  the  practice  to  start  with  the  field 
short-circuited  through  the  discharge  resistance.  In  such 
cases  a  double-pole  switch  is  provided  to  short-circuit  the 
field  through  the  discharge  resistance  during  the  period  of 
starting.  Solenoid-operated  field  switches  for  synchronou.s 
motors  started  with  the  field  short-circuited  are  double-pole, 
with  common  closing  coil  and  common  opening  coil.  No 
provision  is  made  for  automatically  interrupting  the  dis- 
charge circuit  after  the  switch  is  opened,  although  the  dis- 
charge blade  can  be  opened  by  hand. 


"The  man,  be  he  rich  or  poor,  is  little  to  be 
envied,  who  at  this  supreme  moment  fails  to  bring 
forward  his  savings  for  the  security  of  his 
country." 
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Current  News  and  Notes 


Blenheim,  Ont. 

The  Empire  Flour  Mills  Company,  Blenheim,  Ont.,  plan 
the  installation  of  considerable  electrical  equipment  for  oper- 
ating their  elevator  and  choppers. 

Brantford,  Ont. 

The  City  Council  of  Brantford,  Ont.,  will  receive  tenders 
until  November  29  for  a  40  h.p.  25  cycle  induction  motor  for 
the  sewage  pumping  station. 

Charlottetown,  P.E.I. 

The  City  Council  of  Charlottetown,  P.E.I..  have  under 
consideration  the  installation  of  an  electric  lighting  system. 

Delta,  B.C. 

The  Municipal  Council  of  Delta,  B.C.,  have  under  con- 
sideration the  installation  of  an  electric  pump  in  connection 
with  the  East  Delta  dyking  and  drainage  system. 

Greenwood,  B.C. 

The  West  Kootenay  Power  and  Light  Company  plan  ex- 
tending their  transmission  line  from  Greenwood  to  Prince- 
ton and  Copper  Mountain,  about  100  miles,  to  supply  power 
to  mines  in  that  vicinity.  A  branch  line  to  Penticton  is  also 
possible. 

Halifax,  N.S. 

The  strike  of  electrical  workers  in  Halifax,  N.S.,  which 
has  affected  about  55  men  and  apprentices  for  the  past  few 
months,  was  recently  settled  on  the  following  basis:  That 
work  on  Saturday  afternoons  in  the  summer  months  consti- 
tutes overtime;  that  the  present  schedule  expire  immediately 
and  a  new  schedule  take  its  place  and  remain  in  force  until 
Dcember.  31,  1918.  The  following  is  the  new  schedule  of 
wages:  Journeymen,  45  cents  an  hour;  improver,  40  cents  an 
hour;  apprentice,  third  year,  15  cents  an  hour;  apprentice, 
second  year,  11  cents  an  hour;  apprentice,  first  year,  6  cents 
an  hour. 

Hamilton,  Ont. 

A  board  of  engineers  consisting  of  Lieut. -Col.  R.  Leon- 
ard, Sir  John  Kennedy,  W.  F.  Tye,  L.  A.  Herdt,  and  Walter 
J.  Francis,  appointed  by  a  committee  of  Hamilton,  Ont.,  citi- 
zens to  investigate  the  projected  hydro-radial  line  from  Port 
Credit  to  St.  Catharines,  Ont.,  have  presented  their  report, 
which  is  against  the  proposal.  They  claim  that  it  is  not  a 
public  necessity,  and  that  it  could  not  be  operated  except  at 
a  yearly  deficit  of  about  .$404,500. 

Lethbridge,  Alta. 

The  City  Council  of  Lethbridge,  Alta.,  propose  the  in- 
stallation of  a  new  turbo-generator  and  power  plant  equip- 
ment. 

Maple,  Ont. 

It  is  announced  that  the  village  of  Maple,  Ont.,  will  be 
served  with  hydro  power  by  December  15.  The  transmission 
line  from  the  sub-station  at  Woodbridge  is  already  well 
under  way. 

Mariposa  Township,  Ont. 

At  a  meeting  of  the  Mariposa  Township  Council  recently 
a  resolution  was  passed  to  ask  the  Hydro-Electric  Power 
Commission  of  Ontario  for  an  estimate  on  power  and  light 
for  the  township. 

Merlin,  Ont. 

A  movement  is  on  foot  in  Merlin,  Ont.,  to  secure  hydro 


power  for  that  village.  Estimates  are  being  prepared  on  the 
cost  of  extending  a  line  from  Chatham,  Ont. 

Mimico,  Ont. 

The  sale  of  hydro  debentures  to  the  amount  of  $6,000 
has  been  authorized  by  the  Mimico  Town  Council. 

Montreal,  Que. 

Hon.  T.  W..  Crothers,  Minister  of  Labor,  has  ordered  the 
reinstatement  of  several  employees  in  the  office  of  the  Great 
Northwestern  Telegraph  Company,  Montreal,  who  were  dis- 
charged after  the  recent  strike  because  the  company  deemed 
their  experience  insufficient  to  justify  the  increased  salaries 
now  in  force.  The  agreement  between  the  company  and  the 
Department  of  Labor  specified  that  all  employees  were  to  be 
taken  back. 

On  a  charge  of  making  illegal  gas  and  electric  connec- 
tions and  stealing  $12  worth  of  gas  and  electricity  a  man 
residing  in  Maisonneuve,  Que.,  was  recently  sentenced  to 
three  months  in  jail  or  to  pay  fines  and  costs  totalling  $133.70. 

Mr.  M.  A.  Sammett.  consulting  engineer,  Montreal,  has 
been  retained  by  the  Bennett-Martin  Asbestos  Mines,  Ltd.,  in 
connection  with  the  electrical  equipment  for  their  mines  and 
mill  at  Coleraine,  near  Thetford  Mines.  The  equipment  will 
consist  of  three  400  kva.  44,000-2,400-volt  transformers,  one 
650  horse-power,  one  275  h.p.,  and  one  150  h.p.  slip-ring  type 
motors,  with  several  smaller  motors  and, transformers,  as  well 
as  a  switchboard  for  the  control  of  the  above  equipment.  The 
equipment  will  be  of  3-phase,  30-cycle. 

Tlie  Montreal  Light,  Heat,  and  Power  Company  have 
compiled  an  honor  roll  of  employees  with  the  overseas  forces. 
The  total  is  117,  but  this  does  not  comprise  the  whole  list,  as 
no  trace  has  been  kept  of  many  names.  The  electrical  depart- 
ment's employees  total  22.  Of  the  entire  list,  17  have  been 
killed,  the  electrical  generating  department  having  lost  six  in 
this  way;  31  men  have  been  wounded. 

The  Civic  Investment  and  Industrial  Company,  operating 
the  Montreal  Light,  Heat,  and  Power  Company,  and  the 
Cedars  Kapids  Manufacturing  and  Power  Company  will  apply 
to  the  Quebec  Legislature  to  change  their  name. 

Captain  A.  Solomon,  of  the  Jewish  Reinforcing  Company, 
has  been  killed  at  the  front.  He  died  fighting  against  great 
odds,  and  his  body,  with  thoie  of  ten  men  of  his  platoon,  was 
not  found  for  several  weeks.  The  reports  received  in  Mont- 
real state  that  all  had  their  throats  cut.  Captain  Solomon 
was  a  former  member  of  the  firm  of  Solomon  &  Speilmann, 
electrical  specialties,  Montreal,  and  now  known  as  the  Speil- 
man  Agencies,  Registered. 

Lieut.  J.  H.  Cardew,  M.C.,  a  graduate  in  the  Faculty  of 
Applied  Science  of  McGill,  has  been  killed  at  the  front.  He 
was  electrical  engineer  on  the  Indian  State  Railways,  and  was 
English  by  birth. 

Shareholders  of  the  Shawinigan  Water  and  Power  Com- 
pany have  authorized  an  increase  in  the  capital  stock  from 
fifteen  to  twenty  million  dollars.  Mr.  J.  E.  Aldred,  the  presi- 
dent, explained  that  it  was  not  the  intention  at  present  to 
issue  any  of  the  stock;  it  was  simply  a  question  of  giving  the 
directors  authority  to  issue  when  occasion  required.  He'^also 
referred  to  the  prosperous  condition  of  the  companj-.  In  the 
early  days  of  the  hydro-electric  business,  consumers  had  to 
he  educated,  and  radial  concessions  had  to  be  given  in  order 
to  sell  the  energy.  Hydro-electric  energy  was  now  even  more 
dependable  than  steam.    Consumers  recognized  this,  and  it 
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was  the  intention  of  the  Shawinigan  company  to  get  nearer 
what  the  other  fellow  was  getting  for  his  energy  in  the  future. 

Ottawa,  Ont. 

The  Minister  of  Labor  has  appointed  a  board  of.  concilia- 
tion to  act  in  the  dispute  between  the  Ottawa  Electric  Rail- 
way Company  and  its  employees.  H.  P.  Hill  of  Ottawa,  is 
chairman.  George  I'.  Henderson.  K.C.,  of  Ottawa,  will  ap- 
pear for  the  company  and  Fred  Bancroft,  of  Toronto,  is 
representing  the  men. 

The  International  Joint  Commission  have  issued  a  sup- 
plemejitary  argument,  under  date  May  15-17,  l'J17,  m  the  mat- 
ter of  the  "Measurement  and  Apportionment  of  the  Waters  of 
the  St.  Mary  and  Milk  Rivers  and  Their  Tributaries"  in  the 
United  States  and  Canada. 


OY  supplying-  our  customers  with  electric  wires  and 
cables  and  cable  accessories  of  the  highest  quality, 
Standard  has  come  to  mean  to  them  real  economy— 
that  is  maximum  durability  at  a  reasonable  price.  Ask 
our  customers  and  then  write  our  nearest  ofBce  about 
your  requirements. 

Standard   Underground  Cable  Co. 
of  Canada,  Limited 

Hamilton,  Ont. 

iMontreal,  Que.  Toronto,  Ont.  Seattle,  Wash. 


Thornton,  Ont. 

A  by-law  authorizing  an  agreement  with  the  Hydro- 
Electric  Power  Commission  of  Ontario  was  recently  carrisd 
in  Thornton,  Ont. 

Toronto,  Ont. 

In  the  death  of  Mr.  W.  R.  Brock,  on  November  2,  one  of 
the  most  outstanding  figures  in  the  lousiness  life  of  Toronto 
has  been  removed.  In  addition  to  being  the  head  of  the  W. 
R.  Brock  Company,  he  was  identified  as  a  director  in  a  num- 
\  Ijer  of  other  concerns,  including  the  Toronto  Electric  Light 
Company,  the  Electrical  Development  Company,  the  London 
Electric  Company,  and  the  Canadian  General  Electric  Com- 
pany. 

Henry  Patterson,  assistant  day  operator  at  the  Carlaw 
jVvenue  Hydro  Sub-Station,  Toronto,  was  electrocuted  on 
November  2  when  he  accidentally  touched  a  13,000-volt  wire. 

Except  in  the  down-town  districts,  the  street  lights  in 
Toronto  ha\'e  been  held  off  until  6  p.m.  during  the  last  week 
or  so.  The  peak  load  is  between  5  and  0.30,  and  every  effort 
is  being  made  to  conserve  the  power  for  iniinition  manufac- 
turers. The  city's  requirements  are  in  the  neighborhood  of 
1 35,000  h.p.,  of  which  45,000  is  supplied  by  the  Hydro-Elec- 
tric Power  Commission  of  Ontario. 

We  are  advised  that  a  factory  for  the  manufacture  of 
high-grade  switching  gear,  imported  from  the  United  States 
up  to  the  i)resent  time,  will  be  started  up  in  Toronto  in  the 
near  future. 

Weston,  Ont. 

The  Water,  Power,  and  Light  Commission  of  Westoiij 
Ont.,  have  brought  in  the  following  report  for  the  nine 
months  ending  September  30,  1917:  Revenue,  .$19,968.35;  ex- 
penditures, ,$16,914.74;  gross  surplus,  $3,653.61;  net  surplus 
after  deducting  depreciation,  $1,501.61. 


"  LISTER -BRUSTON" 

AUTOMATIC  ELECTRIC 
GENERATING  PLANTS 

Start  and  stup  autumatically '  as>  required  by 
the  load  being  switched  on  and  off. 

'i(nern  themselves  automatically  to  maintain 
a  constant  voltage  at  all  loads. 

Only  attention  required  is  to  keep  the  oil  and 
fuel  tanks  supplied  and  plant  clean. 

(  )perating  cost  per  kvv.h.  cheaper  than  with 
any  other  system  gi\  ing  a  24-hour  service  and 
same  ca])acity  under  usual  conditions. 

Prices,  drawings  and  specifications  on 
application  to 

R.  A.  LISTER  &  CO.,  Limited 

58-60  Stewart  Street 
TORONTO  -  ONT. 

MONTREAL  —  —  WINNIPEG 


Ideal  for  any  house,  institution  or  small  town  where 
a  24-hottr  service  and  a  capacity  of  1  to  20  kw., 
direct  current  are  desired.  Have  been  in  use  for 
over  ten  years  on  five  continents  and  obtained  the 
highest  awards  at  the  leading  exhibitions.  It  is  the 
same  system  as  we  are  now  building  for  the  British 
Navy. 


A  4.8  K.W.  110  Volt  Plant.    As  installed  at  the  Antitoxin  Laboratory 
ol:  the  University  of  Toronto. 
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PHILLIPS'  CABLES 

as  supplied  to  the  Toronto  Hydro  Electric  System 


These  illustrations  show  cross  sections  in  the  original  size  of  cables  recently  supplied  to  the 
T.  H.  E.  System  and  reordered  by  them  for  further  extensions.  The  specifications  are  as  follows. — 
Conductors  composed  of  37  strands  each,  .082  in.  diameter.  Thickness  of  dielectric  on  each  conduc- 
tor, .210  in.  Thickness  in  belt,  .210  in.  Thickness  of  lead  sheath,  .160  in.  Overall  diameter,  2.61  in., 
250,000  CM.  Three  Conductor,  Paper  Insulated,  and  plain  Lead  Covered  Cable  for  13,200  volts.  We 
can  supply  you  with  wires  and  cables  of  any  size  for    Power,   Lighting,  Telephone,  Telegraph,  etc. 

Write  us  for  detailed  information. 

NOTE. — Specification'  of  cable  in  left-hand  cut:  3/0  B.  and  S. 
Three  conductor.  Each  conductor  19  strands,  each  .094  in.  diam. 
Thickness  of  dielectric  on  each  conductor,  .21  in.  Thickness  of  dielec- 
tric on  belt,  .21  in.  Thickness  of  lead  sheath,  .15  in.  Overall  diameter, 
2.60. 

Specification  of  cable  in  right-hand  cut:  As  stated  in  copy. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 


Head  Office  and  Factory:  MONTREAL 


Branches :  Toronto 


Winnipeg 


Regina 


Calgary 


Vancouver 


Phillips  Factory 
at  Montreal 
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FOR  SALE 


Publisher's  Notice 

Advertisements  under  "Situation  Wanted"  or  "Situation  Vacant"  are  cliarged  at  two  cents  a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


AGENCIES  WANTED— French  electrical  en- 
gineer having  large  established  clientele  desires 
direct  agency'  for  France  of  firms  having  large 
outputs  of  general  equipment,  dynamos  and  mo- 
tors, circuit-breakers,  conductors,  meters,  etc., 
as  well  as  home  labor-saving  devices:  irons,  dry- 
ers, massage  outfits,  percolators,  etc.  Head- 
quarters in  tlie  heart  of  Paris,  near  the  Opera. 
Write  E.  A.  E.,  Room  444,  14  Phillips  Square, 
Montreal.  21-22 


POSITIONS  VACANT 
Lineman  Wanted 

Wanted,  an  experienced  lineman  for  foreman 
on  construction  and  service  work.  This  is  a 
splendid  opportunity  for  the  right  man. 

Smiths   Falls   Hydro-Electric  System, 
L'2-22  Smiths  Falls,  Ontario. 


Using  the  Material  at  Hand 

By  W.  O.  Vickery 

Oftentimes  the  foreman  engaged  on  a 
job  will  send  a  workman  to  the  supply 
depot  for  material  or  supplies  when  he 
actually  has  the  same  material,  or  some- 
thing that  will  answer  the  purpose  at 
hand.  This  not  only  results  in  a  waste  of 
so-called  scrap  heap. 

It  should  not  be  taken  to  mean  tliat  any 
old  thing  can  he  used  merely  because  it 
happens  to  be  at  hand  or  in  stock;  misfits 
and  other  substitutes  which  ^ead  to  high 
costs  in  the  end  should  not  he  considered 
as  material  on  hand.  In  a  small  way, 
however,  it  is  often  noted  that  good  ma- 
terial is  sometimes  rejected  or  thrown 
aside;  thus  hein.g  wasted  or  lost  because 
someone  did  not  have  the  judgment  to 
know  what  was  actually  needed.  People 
who  throw  aside  things  that  will  fulfill 
the  requirements  and  use  other  things  in- 
stead (which  may  or  may  not  be  ex- 
liensive)  remind  us  of  the  man  who  did 
not  take  things  as  he  came  to  them,  but 
waded  right  into  the  middle  and  worked 
outwardlv.  When  he  arrived  at  the  out- 
side he  discovered  that  all  his  energy  had 
been  s!)ent  by  be.ginning  in  the  middle, 
for  he  saw  that  there  was  just  as  good  ly- 
ing on  the  outer  edges  and  in  sufficient 
(luantities  to  fulfill  all  his  wants.  This 
illustration  applies  to  many  and  varied 
things.  It  is  often  the  practice,  however, 
where  some  incompetent  person  is  in 
chartre  or  someone  who  does  not  apply 
economy  and  efficiency  to  their  methods. 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

413  Yonge  Street    -    TORONTO,  ONT. 


"Using  the  -material  at  hand,"  is  a  sen- 
tence not  only  applying  to  apparatus, 
lumber,  so  man)'  feet  of  wire,  or  other 
materials,  ])ut  it  also  applies  to  all  kinds 
of  business,  and  not  using  the  material 
at  hand  is  often  the  cause  of  many  fail- 
ures in  business.  In  order  to  better  il- 
lustrate our  meaning  we  will  take  a  few 
examples  of  where  we  are  not  using  the 
material  at  hand : 

Changing  of  Standards 

There  is  a  tendency  on  the  part  of 
manufacturers  to  change  designs  of  ap- 
paratus, materials,  etc.,  believing  that  in 
so  doing  they  are,  of  course,  reducing 
costs  and  therel)y  benefiting  the  users. 
(Oftentimes  the  users  stock  up  in  large 
quantities  certain  kinds  of  material  and 
anparatus.  and  that  causes  the  new  de- 
sign, which  is  probably  cheaper  and 
may  offer  certain  inducements  for  its 
adoption  to  be  used  first.  This  is  done, 
find  the  stock  on  hand  becoines  obsolete. 
The  stock  on  hand  may  be  of  a  good 
quality  and  fulfill  the  requirements,  but 
it  is  often  not  used.  This  is  Dure  and 
simple  waste  in  material,  and  is  an  ex- 
travagance nltogether  uncalled  for  and 
not  to  l?e  tolerated. 

The  Use  of  Second-Hand  Material 

Buildings,  power  lines,  substations 
and  power  stations  are  constructed  or 
erected  and  used  for  a  certain  period, 
tlien  abandoned  and  finally  dismantled. 
The  apparatus  and  material  so  removed 
1^;  old  looking,  may  be  out  of  repair  for 
the  want  of  a  few  screws  or  bolts,  or 
maybe  it  has  seen  hard  usage.  At  any 
rate,  it  is  r)iled  up,  picked  over,  and  in 
the  end  sold  for  iunk.  New  material  and 
apparatus  is  bought  for  like  use  and  of 
the  same  kind,  merely  because  the  word 
"second  hand"  was  then  applying  to  the 
so-called  scrap  heap. 

Thtre  arc  certain  kinds  of  material  and 
.•ii)V)a''aliis  which  are  as  good  in  second- 
hand condition  as  when  new;  meaning 
lliat  In-  the  chanoing  of  worn  or  broken 
1)arts  the  thinff  in  nnestion  fulfills  the. 
rerinircnients  fully.  Therefore,  the  word 
"-.i-CDiid-hand"  does  not  imply  that  the 
(liin.i;  is  no  longer  usable  or  of  real  value 
for  actual  service. 

Hisrh  Cost  of  Material 

Present  day  prices  on  materials  and 
electrical  apparatus  makes  it  necessary 
to  use  every  scrap  or  piece  of  material 
on  hand,  even  though  it  mav  be  that  the 
material  hynd  is  not  what  would  be 
installed  if  i:)nrcliased  new.  However,  it 
mav  suffice  for  the  time  being  and  for 
some  time  to  come,  in  which  case,  if 
it  is  in  st(ick.  remember  that  the  money 
is  invested  and  that  ,a  new  article  costs 
'naybe  twice  as  much  at  the  present  time. 
It  WDiild  seem  that  we  are  iustified  in 
a  lew  misfits  at  tin's  (inie  in  order  to  save 
luirchasing  nuti'ighf. 


Immediate  Delivery 


4,000  lbs.  No.  8  bare  copper  wire. 

GENERATORS 


No. 

K.V.A. 

Phase  Cycle  Volt 

R.P.M. 

Make 

1 

200 

3 

60  2200 

600 

G.E. 

1 

187 

60  2200 

900 

C.G.E. 

1 

150 

3 

60  2200 

900 

C.G.E. 

1 

100 

3 

60  550 

900 

C.G.E. 

1 

200 

3 

60  550 

600 

Westg. 

1 

100 

3 

25  550 

750 

Westg. 

1  ■ 

75 

3 

60  2200 

900 

Westg. 

(Write  for  coraplet 

s  lists) 

MOTORS 

No. 

H.P.  Phase 

Cycle  Volt  R.P.M. 

Make 

1 

200 

60 

2200 

514 

C.G.E. 

1 

75 

3 

60 

550 

600 

C.G.E. 

1 

50 

60 

550 

600 

Westg. 

1 

30 

i 

60 

550 

900 

Westg. 

1 

200 

3 

00 

550 

514 

Westg. 

(Write  for  complete  lists) 

Large  list  of  high  and  low  tension  transformers 
of  all  capacities. 

If  you  have  any  new  or  used  equipment  for 
sale  send  full  particulars  to 

E.  A.  LOWRY 
209  King.  St.  -  GUELPH,  ONT. 


PETRIE'S  LIST 

of  New  and  Used 

MOTORS 


for    Immediate  Delivery 


No. 

H.P.  Phase 

Cycle 

Volts 

Speed 

Maker 

1 

50 

3 

25 

550 

850 

Westg. 

1 

50 

3 

25 

550 

720 

Westg. 

1 

40 

3 

25 

550 

710 

Westg. 

1 

25 

3 

25 

2000 

90O 

C.  G.  E. 

1 

20 

3 

25 

550 

1440 

J.   &  M. 

1 

7% 

3 

25 

550 

1400 

Westg. 

1 

3 

25 

550 

720 

Westg. 

1 

7V2 

3 

25 

550 

750 

Packard 

1 

5 

3 

25 

550 

750 

C.  G.  E. 

1 

5 

3 

60 

200 

850 

Westg. 

1  V 

3 

3 

25 

550 

1440 

Excelsior 

1 

3 

3 

25 

550 

750 

C.  G.  E. 

1 

2 

3 

25 

550 

750 

C.  G.  E. 

1 

1 

25 

550 

1450 

E.xcelsior 

2 

1 

i 

25 

220 

1450 

Excelsior 

Write  Us  for  Prices 

H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 


FOR  HAND  BOOK 


ATE  NTS 


PHONI 

MAIN 
2582 


RIDOUT  &  MAYBEE 

59  Yonge  Street 
TORONTO       -       .       -  CANADA 
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FRANKLIN"  Post  Insulators 

A  Type  for  every  Service 

INSTALL  THE  "FRANKLIN"  AND  FORGET  IT ! 


ELECTRICAL  DEVELOPMENT  AND  MACHINE  CO.,  PHILADELPHIA,  Pa. 


SELLING  AGENTS 


The  Philadelphia  Electric  Company  Supply  Department 
132  S.  Eleventh  Street  -  Philadelphia 


REFLEX 

Spark  Plugs 

The  REFLEX  Line  of 
Spark  Plugs  is  a  trade 
winner.  They  are 
made  right — stay  clean 
and  keep  the  car  on 
the  go.  A  Gold  Bond 
g-uarantee  against  de- 
fective material  and 
workmanship  is  given 
with  each  plug. 

Every  customer  satisfied  — •  profits 
sure — a  good  line  to  handle  for  win- 
ning the  good-Avill  of  motorists  and 
users  of  engines. 

Get  the  "Reflex"  Agency. 

AVrite  for  full  particulars. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


Selections  from  Our  Stock  of  Motors 


3  PHASE,  60  CYCLE  MOTORS 

Qu. 

H.P.  Make 

Volts 

Type 

Speed 

2 

'A 

G.   E.  NEW 

110 

KT 

1800 

1 

1 

Fbks.  M  

440 

B 

1200 

1 

l/a 

G.  E  

110 

KT 

1200 

2 

2 

R.  &  M.  NEW  

220 

ri5o 

1 

2 

G.  E.  NEW  

220 

KT 

1800 

2 

3 

R.  &  M.  NEW.  . . . 

220 

1150 

1 

3 

Cr.  Wh  

220 

1720 

5 

G.  E.  NEW  

220 

KT 

ISOO 

4 

5 

G.  E.  NEW  

220 

KT 

1200 

1 

7 'A -15 

C.  Wh.   

220/440 

865/1735 

5 

T/a 

G.  E.  NEW  

220 

KT 

1800 

4 

G.  E.  NEW  

220 

KT 

1200 

6 

7/2 

G.  E  

550 

KT 

ISOO 

2 

7^ 

G.  E.  NEW  

220 

KT 

900 

1 

10 

Westinghouse   

220/440 

CS 

1150 

5 

15 

R.  &  M  

220 

1150 

1 

15 

G.  E.  NEW  

220 

KT 

900 

1 

20 

Fbks.  M  

220/440 

KBV 

900 

38 

25 

Wagner  

220/440 

BP 

1120 

4 

30 

Wagner  NEW  .... 

220 

850 

3 

35 

Triumph  

220/440 

900 

2 

40 

Fbks.  M  

220 

90<1 

1 

100 

G.  E.  NEW  

220 

M 

720 

1 

200 

G.  E.  NEW  

440 

K 

450 

1 

200 

Westgli  

2200 

CCL 

580 

1 

300 

G.  E  

2200 

T. 

514 

3  PHASE,  25  CYCLE  MOTORS 

Ou 

H 

P.  Make 

\'olts 

Type 

Speed 

1 

G.  E  

220 

KT 

150i> 

1 

9 

G.  E  

440 

KT 

150(1 

3 

G.  E  

220 

KT 

1500 

1 

7/2 

G.  E.  si.  rg.  cont. .  . 

440 

M 

750 

1 

10 

G.  E  

220 

M 

750 

1 

10 

Cr.  Wli  

220 

70(^ 

1 

12/ 

G.  E.  elev.  type- 

high  torque   

220 

KTE 

750 

1 

15 

Westgli  

440 

rs 

730 

(i 

15 

Allis-Chalniers  .... 

220' 

750 

1 

15 

Fbks.  M  

440 

B 

750 

7 

20 

Allis-Chalmers  ...  . 

220 

750 

(i 

25 

G.  E  

440 

K 

750 

1 

40 

Westgli.  .•  

440 

CCL 

750 

1 

50 

G.  E  

440 

K 

750 

1 

450 

Westgh.  (no  starter) 

2200 

CX 

720 

GEORGE  SACHSENMAIER  &  CO. 

OfHce  and  Salesrooms:  141-43-45  N.  Third  St  duii  AmriDUlA 
Warehouses:  928-30-32  N.  Third  St    rl-HLAUtLfHl A 
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N()venil)<.'r  l.").  \'M7 


OUR  BOYS 

at  the  Front  need  the  support 
of  those  at  home 

BUY 

VICTORY  BONDS 

and 

Keep  our  Army  fully  Fed 
and  Equipped 


AGENTS: 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 

Toronto — J.  H.  McKay,  25  McMaster  Street. 

Winnipeg — Reynolds  &  Co. — 407  Confederation  Life  Building. 


Electric 
Heaters 

All  sizes  carried 
in  stock 


TRANSFORMERS 
METERS 


Panel  Boards, 

Safety  Service 
Boxes, 

Motor  Starters,  Pole  Line  Material,  Klein 
Tools,  Wires  and  Cables,  Enclosed 
and  Plug  Fuses. 

EVERYTHING  ELECTRICAL. 

Let  us  quote  you.    Our  Service  is  Prompt. 

ROSE  &  O'HEARN 

220  King  St.  W.  TORONTO 


CHAIN 

Electric 
Fixture 
Ch  ain  of 
all  kinds 

Our  fixture  chain 
is  positively  the 
finest  Canadian 
made  product  for 
use  with  fixtures 
of  all  kinds. 

Send  your  requirements  or  write  for 
details  and  prices 

McKinnon  Chain  Co. 

ST.  CATHARINES,  ONT. 

Agents— Duggan  &  Levy,  166  King  St.  W.,  Toronto 


IS)    Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^t.  Pittsburgh,  Pa. 


Ncncmbor  1;"),  Hir; 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 


Porcelain  Insulators 
Power  Line  and  Railway  Hardware 


LET  US  QUOTE  ON  YOUR  REQUIREMENTS 


7\ 


K 
R 
Ai 
N 
T 
I 


PERI^ANTI 


 ^  


METERS 

The  good  reputation  of  Ferranti 
Meters  is  World  Wide 

Every  Ferranti  Meter  is  assembled 
and  tested  at  Toronto  before  sliip- 
ment.  Every  part  is  the  product 
of  the  best  British  and  Canadian 
manufacture.  We  can  supply  meters 
for  all  purposes  and  for  any  load. 
Write  for  bulletins  and  information. 

Ferranti  Electrical  Company 

of  Canada,  Limited. 

93  Sherb3urne  St.,  TORONTO.        704  Unity  Bldg.,  MON  FREAL.       Farmer's  Advocate  BIdg.,  WINNIP  EG 


7\ 


Single  Phase  Meter,  B.  T.,  Clock  Dial 


/y<s  /xn  /AN  //\ 


K 
K 
A 
N 
T 
I 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,  Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


Redmanol 

^^^^^^         "The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance— Dielectric  Strength— Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog.  ^ 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


DOSSERT  CONNECTORS 

l^ic  Superintendent  of  one  of  the  largest 
I'lcctrical  contracting  firms  writes  us: 

"Tlie  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
tliey  are  called  upon  to  perform  the  tedious 
and  laborious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 


Ask  the  man  who  makes  the  joint! 

DOSSERT  &  CO., 


242  Went  4l8t  St., 
NEW  YORK 


H.  B.  LOGAN,  PREsmENT 
IRVING  SMITH,  Canadian  Rep.,  Unity  BIdg..  MONTREAL 


LAMP  "-^^N  GUARD 


Send  for  free  catalog  and  prices  of  our  "Loxon"  Lamp  Guards.  They  stop  breakage  and  prevent  theft. 
Double  duty  for  single  cost.  Selling  in  great  numbers  everywhere.  0:her  spscialties  that  wil  make  you  money.  Write  to-day 

McGILL  MANUFACTURING  COMPANY 

VALPARAISO,  INDIANA 


The   Jordan   Commutator  Truing  Device 


Operates  without  removing 
armature.  No  shut  down  of 
motor  or  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  caus- 
ing short  circuits. 

No  portable  slide-rest  witli  the 
danger  of  the  tool  digging  into 
the  commiitator  and  numerous 
other  chances  of  damage  to  the 
commutator  or  armature  whicli 
are  all  overcome  with  this  ma- 
chine. 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Itopresented  by :  Frank  K.  Filer,  Winnipeg,  Can. 
Toronto  Representative: 
Canada  Sale*  Company,  165  Church  Street,  Toronto,  Canada 


The   Jordan   Tapon   for    Moulding  Work 

A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work. 

It  is  not  necessary  to  have 
the  ends  of  the  capping 
sti'aight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 


,  lilt;..,  IT  ucciviiKxii  ^K.f  new 

Jordan  Tapons  may  be  secured  from  your  nearest  Electri 
Supply  House. 


iCal 
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DEVOE 

Switches^  Switchboards, 
Panels  and  Steel  Boxes 

MADE-IN-CANADA 

Knockouts  are  eas- 
ily removed  —  no 
hammering  the  box 
out  of  shape — and 
painted  with  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing these  boxes 
absolutely  rust 
proof. 

Hundreds  of  Con- 
tractors are  using 
them.  You'll  nev- 
er know  how  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  specialists  in  this  line  we  are 
able  to  produce  all  kinds  of  switches  at  reasonable 
prices. 


MONTREAL  1 

i 


THE   DEVOE    ELECTRIC    SWITCH  CO. 


Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  Devoe  Electric 
Switch  Company 

Office  and  Factory:  , 

414  Notre  Dame  St.  West 
MONTREAL 


Study  the 

Instrument 

Question 


Model  310  Portable 
Single  Phase  and  D.C. 
Wattmeter 


Only  when  you  have  studied  it  by 
direct  comparison  will  you  realize 
fully  what  a  high  degree  of  effici- 
ency and  «:onomy  you  can  effect 
by  selecting 


Indicating 
Instruments 

As  soon  as  you  inspect  them — 
even  before  you  subject  them  to  the 
test  of  comparison  in  actual  use — 
the  reasons  for  their  acknowledged 
superiority  will  be  apparent  to  you. 
These  reasons  are  revealed  in  every 
structural  detail. 

Weston  Electrical  Inttrument  Co. 

23  Weston  Ave.,  Newark.  N.J. 

TORONTO— A.  H.  Winter  Joyner, 

Ltd.,  100  Wellington  St.  W. 
MONTREAL,     WINNIPEG  and 
VANCOUVER— Northern  Electric 
Company,  Limited. 


Weston  models  include  com- 
plete groups  for  Portable  and 
for  Switchboard  Service  on 
A.C.  and  on  D.C.  circuits,  to- 
gether with  many  instru- 
ments designed  for  special 
purposes.  Write  for  particu- 
lars regarding  any  need. 


Portable  Welder 

The  Portable  Welder  is  a  new  device  for  in-  ^ 
stalling  the  time  tested 

ERICO  WELDED  BONDS 

It  can  be  easily  lifted  from  the  track  by  two 
men.  There  are  no  rotating  parts  and  no  flame 
or  arc  strikes  bond  or  rail. 

Write  for  particulars 

The  Electric  Railway  Improvement 

Company 

CLEVELAND 
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Peirce  Brackets 

Hot  Galvanized 


Wo.  340 


No.  320 


No.  330 


Made  in  Canada 


Peirce  and  Hubbard  Patents 

by 

ACME  STAMPING  AND  TOOL  WORKS,  Limited 

HWIILTON,  ONTARIO 

Sheet  Metal  Stfbnpings  of  every  Description 


Tenders 
Wanted 


should  be  advertised  for  in  the 
* 'Tenders  and  For  Sale  De- 
partment" of  the  Contract 
Record  and  Engineering 
Review.  This  paper  is  the 
"Tender  Ad."  medium  of 
Canada  and  always  brings 
bids  from  the  reliable  con- 
tractors and  supply  houses. 

File  your  plans  for  any 
work  on  which  you  are  invit- 
ing bids,  in  our  offices  at 
Toronto,  Montreal,  Winnipeg 
or  Vancouver. 

Contract  Record 

and  Engineering  Review 
Toronto  Ontario 


CUT  THE  COST 

of  your  pole  lines  by  using  our 

British   Columbia  Cedar  Poles 

They  last  longer,  look  better,  and  cost  less  to 
erect  than  any  other  kind.  Treated  with  Car- 
bolineum  or  Creosote  they  make  you  a  big  sav- 
ing. Full  information  without  any  obligation 
from  our  nearest  office. 

The  Lindsley  Brothers  Company 

NELSON,  B.C. 

General  Sal«i  Office — 72  W.  Adams  St.,  Chicago,  III. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Wallcerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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MICA 


KENT  BROTHERS 

Kini^ston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut   to  Size, 

Splittings,   Discs,  Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirem  nts. 


Transformers 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
neers, we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 
Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package      -      Quantity  250 

ASK   YOUR    JOBBER,   OR    WRITE  US 

The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  St.     -     MONTREAL,  QUE. 


John  Starr  Son  &  Company^  Limited 

158  Granville  St.  HALIFAX,  N.S. 

LARGEST  WHOLESALE  DEALERS  IN 

Electrical  Supplies 

'     in  Maritime  Provinces 

LARGE     STOCKS     CARRIED     FOR     PROMPT  SHIPMENTS 


I 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  head- 
ings; quarter  page,  six  headings;  half  page,  twelve  headings;  full  page,  twenty-four  headings. 


ALTERNATORS 

Canadian  General  Electric  Company 
Canadian  VVestinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company 

Ferranti  Electrical  Company  of  Canada 

Ilatheway  &  Knott,  Inc. 

Joyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company 

Wagner  Electric  Mfg.   Company  of  Canada 

Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National  Metal  Molding  Company 

AUTO  STARTERS 

.•\dams-Bagnall    Electric  Company 

BATTERIES 

Canadian    General    Electric  Company 
Canadian    Hart    Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Ilatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

BLOCKS 

Jordan  Bros.  Inc. 

/ 

BOILERS 

Waterous  Engine  Works  Company 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 
Electric  Railway  Improvement  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Westinghouse  Company 
Chicago   Fuse   Manufacturing  Company 
Cj.  &  W.  Electric  Specialty  Company 
Ilatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Joyner,  Limited,  A.   H.  Winter 
Pringle,  R.  E.  T.,  Ltd. 


BRAKES 
Sundh  Electric  Company 

BUS  BAR  SUPPORTS 
Joyner,  Limited,  A.  H.  Winter 
Moloney  Electric  Company  of  Canada 

BUSHINGS 
Electrical  Fittings  Company 
National   Metal  Molding  Company 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company 
Canada  Wire  &  Cable  Company 
T).   &  W.   Fuse  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

CABLE  ACCESSORIES 
Nortliern  Electric  Company 

Standard   Underground   Cable   Company   of  Can- 
ada,  Limited.  ' 
.Sii<-I  Cily  Electric  Company 


CARBONS 

Canadian.   Westinghouse  Company 

CAR  EQUIPMENT, 

Ohio   Brass  Company 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic   &   Engineering  Company 

CHAIN  (Driving) 

Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker- Wheeler  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electrip  Company 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 
Norlliern    Electric  Companny 
Sundh  Electric  Company 

COILS 

Cleveland  Armature  Works 
D.  &  W.  Fuse  Company 

COMPOUNDS 

McLennan  &  Company,  K. 

Redmanol  Chemical  Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSERS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British  Aluminium  Company 
National  Metal  Molding  Company 
Northern    Aluminum  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 

CONDULETS 

Crouse-Hinds    Company   of  Canada 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited 

Ferranti  Electrical  Company  of  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Electric  Fittings  &  Foundry  Company 
Hatheway  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONTROLLERS 

Canadian  Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Sundh  Electric  Company 

CONNECTORS 

Dossert  &  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 
Spicimanii   .^gcncies,  Registered 

CORDS 

N'oillicni  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 

I'.i-rlin   Mills  Company 
N'jrllicrii   Klccliic  Company 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 

CURRENT ' CONTROLLERS 

South  Bend  Current  Control  Company 

CUTOUTS 

-     Benjamin  Electric  Manufacturing  Company 
Chicago  Fuse  Manufacturing  Company 
D.  &  W.  Fuse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,  Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company 

ELECTRIC  SHADK 

Jefferson   Glass  Company 

ELECTRIC  RANGES 

National   Electric   Heating  Company 
Northern   Electric  Company 
Standard  Electric  Stove  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

I  Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 
Waterous   Engine  Works  Company 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 

Benjamin   Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman  Brass  &  Metal  Company 

FIXTURE  CHAIN 

McKinnon  Chain  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FUSES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Daum,  A.  F. 

Detroit  Fuse  &  Manufacturing  Company 

D.  &  W.   Fuse  Company 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

Hatheway  Ik  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

(Continued  on  page  50) 
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THIS  TRADE  MARK 


Water 

Turbines 


Hydraulic 
Governors 


High 

Efficiency 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Vertical 
Turbines 


shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
They  are  among  the  largest 
water  turbines  installed  in 
Canada  and  are  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 

The  services  of  these  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  .  ONTARIO 


LOSING  MEN 

It  is  easy  to  lose  track  of  a  man  in  a  plant  of  more  than  two  de- 
partments. Just  when  you  want  him  you  cannot  find  him.  Some- 
times important  matters  are  delayed  while  you  are  looking  for  the 
man  that  knows  the  details. 

FINDING  MEN 

in  a  plant  is  also  easy  after  you  have  installed  a  Presto-Call  System. 
The  Presto-Call  is  a  Signal  Service  that  we  make  in  three  sizes  to 
call  5  men,  lo  men  or  20  men.  It  is  easy  to  operate,  and  moderate 
in  price  ;  works  with  either  vibrating  or  single  stroke  bells,  or 
horns.    The  Pfesto-Call  pays  for  itself  in  a  few  months. 

Write  for  Booklet. 

Canadian  Independent  Telephone  Company 

263  Adelaide  St.  West       -       ^  TORONTO 
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FUSE  BOXES 

D.  &  W.  Fuse  Company 
.Northern  Electric  Company 

GENERATORS 
Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Canadian  Vickers,  Limited 
Electrical  Maintenance  &  Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
LancashiYe   Dynamo  &  Motor  Company 
Lincoln  Electric  Company  of  Canada 
Thomson   Company,  Limited,  Fred 
Toronto  &  Hamilton  Electric  Company 

GLASSWARE 

Jefferson  Glass  Company 

GUARDS  (Lamp) 

McGill  Manufacturing  Company 

HANGERS 

Standard  Underground   Cable   Company   of  Can- 
ada, Limited. 

HEATING  DEVICES 

Canadian  General  Electric  Company 
Canadian  Vickers,  Limited 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
Majestic  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 
Spielmann   Agencies,  Registered 

HYDRAULIC  MACHINERY 

Boving  Hydraulic   &   Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

ILLUMINATING  GLASSWARE 

Jefferson  Glass  Company 

INSPECTION  ElJ^GINEERS 
Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Chicago  Mica  Company 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
Weston   Electrical   Instrument  Company 

INSTRUMENTS— RECORDING 

Canadian  General  Electric  Company 
Northern  Electric  Company  , 

INSULATION 

Redmanol  Chemical  Products  Company 

INSULATORS 

Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 
Hatheway  &  Knott,  Inc. 
Illinois    Electric    Porcelain  Company 
Moloney  Electric   Company  of  Canada 
Mica  Company  of  Canada 
Northern  Electric  Company 
Ohio  Brass  Company 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General   Electric  Company 
Canadian    Westinghouse  Company 
Majestic   Electric  Company 
National  Electric   Heating  Company 
Northern  Electric  Company 

LAMP  BULBS  (Electrical) 
JcfTerson   Glass  Company 

•  LAMPS 

Canadian   General  Electric  Company 
Electrical   Maintenance   Si   Repairs  Company 
High   Efficiency    T-amp  Company 
Lincoln  Electric  Company  of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 


LANTERNS  (Electric) 

Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Moloney   Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General   Electric  Company 
Cope,  T.  J. 

Northern  Electric  Company 
Oliio  Brass  Company 

Pringle,  R.  E.  T.  _  / 

Steel  Company  of  Canada,  Limited 
Steel  City  Electric  Company 

LIGHTING  STANDARDS 

Adams-B^gnall  Electric  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 

Sundh   Electric   Company  ^ 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 
Rose  &  O'Hearn 

MICA 

Chicago  Mica  Company 
Kent  Bros. 

Mica  Com;)any  of  Canada 

MOTORS 

Canadian  Crocker- Wheeler  Company 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Canadian  Vickers 

Century  Electric  Company  . 

Electrical  Engineering  Company 

Electrical  Maintenance  &  Repairs  Company 

Ferranti  Electrical  Company  of  Canada  *■ 

Great   West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln   Electric  Company 

Northern  Electric  Company 

Petrie,   Limited,   H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

Thomson   Company,   Limited,  Fred 

Toronto  &  Hamilton  Electric  Company 

Wagner  Electric  Mfg.   Company  of  Canada 

NICKEL- 

International  Nickel  Company 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric  _  Manufacturing  Company 
r^evoe  Electric  Switch  Company 
Northern  Electric  Company 

PAINTS 

Spielmann  Agencies  Regd. 

PAINTS  &  COMPOUNDS 

G.   &   W.    Electiic   Specialty  Company 
McGill    Manufacturing  Company 
Spielmann    Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 


PHOTOMETRICAL  TESTING 

Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 

PINS  (Insulator  and  High  Voltage) 

Acme  Stamping  &  Tool  Works,  Limited 
Ohio  Brass  Company 

PIPE  LINES 

Boving  Hydraulic  &  •  Engineering  Company 

PLUGS 

Benjamin   Electric    Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Berlin  Mills  Company 
Lindsley  Bros.  Company 
Northern  Electric  Company 

POLE  LINE  CONSTRUCTION 

Archbold   Brady  Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 

Hubbell  Company,  Harvey 

Northern    Electric  Company 

Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian  Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois  Electric  Porcelain  Company 
Ohio  Brass  Company 

POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving  Hydraulic  &   Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey  / 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Sundh  Electric  Company 

REMOTE  CONTROL  SWITCHES 

Electrical  Maintenance  &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 
Electrical  Maintenance  &  Repairs  Company 
Thomson  Company,  Fred 

RHEOSTATS 

Canadian   Westinghouse  Company 
Sundh  Electric  Company 

RODS 

International  Nickel  Company 

ROSETTES 

Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin   Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
Cutter  Company,  Geo. 
Duncan   Electric  Company 
Monarch  Electric  Company 
National   Metal   Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 

(Continued  on  Page  .S2) 
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Safety  is  the  Foundation 
of  Industrial  Harmony 

Protected  Workers  are  happy  workers 
—  their  labor  is  brightened  by  the 
element  of  security  brought  about  by 
the  application  of  safety  devices. 

Square  (dJ  Steel  Enclosed  Switches  are 
a  powerful  factor  in  this  condition 
which  is  daily  growing  more  universal. 

Detroit  Fuse  &  Mfg.  Company 

Walkerville,  Ont.  166  King  St.  West,  Toronto,  Ont. 


ELECTRICAL 
SAFETY 


Wealth  de- 
pends upon 
production — 
production 
depends  up- 
on efficiency 
— efficiency 
depends  up- 
on health — 
all  depend 
upon  safety 


YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.    Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 

UNITY  BUILDING  -  -  MONTREAL 
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SOLDERING  FLUXES 

Allen  Company,  L.  B. 
Houston  &  Company 

SPECIAL  HEATING  APPLIANCES 
National  Electric  Hearing  Company 

STANDARD  CELLS 

Weston   Electrical   Instnmient  Company 

STORAGE  BATTERIES 
Canadian  Hart  Accumulator  Company 
Northern  Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  HooT<ham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
llatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National  Metal   Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 
Sundh   Electric  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Company 
Northern  Electric  Company 

TOASTERS 

National  Electric  Heating  Company 
Northern  Electric  Company 

,  TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Killark  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 

Adaras-Bagnall  Electric  Company 
Canadian    Crocker- Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Packard  Electric  Company 
Rose   &  O'Hearn 

Thordarson  Electric   Manufacturing  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 

Ohio  Brass  Company 


TUBING 

Northern  Aluminum  Company 

TURBINES 

Boving  Company  of  Canada 
Smith  Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gestr,  Limited,  G.  M. 
Northern   Electric  Company 

VACUUM  CLEANERS 

Houston  &  Company 
Pringle,  R.  E.  T. 

VARNISHES 

Spielniann  Agencies,  Regd. 

WASHING  MACHINES 

Connor  &  Son,  J.  H.  , 

WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 
Smith  Company,  S.  Morgan 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company 
Canada   Wire  &  Cable  Company 
D.  &  W.  Fuse  Company 
International   Nickel  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 
Starr  Son  &  Company,  John 

WIRING  DEVICES 

Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 


Let  Switches  Such  as  This  Pair 
Make  Your  Distant  Control  Troubles 
Memories  Only.  Central  Stations 
are  doing  so  all  over  the  States  by 
of 


A  Pair  of  R.  C.  O.  C.  Switches  in  Madison,  Wis. 


means 


R.C.O.C.  CONTROL 

At  the  Power  House  of 

Multiple  or  Series  Ornamental  Street  Lighting  Systems, 
Multiple  Decorative,  Alley,  Bridge,  Large  Sign  and  Billboard 
Lights,  and  Series  Loops  of  Midnight  Lights,  also  for  the 
control  of  Pole  Type  Series  Mazda  Regulators,  using  regular 
series  street  circuit  for  the  control  wire.   


There  is  no  scheme  of  outdoor  lighting  control  impossible  for  R.C.O.C,  Control 


No  Springs,  No.  Winding,  Always  on  Time — Not 

a  Time  Switch 
No  Cranky  Clock  Switches  or  Sleepy  Watchmen 
No  Extra  Lamp  Hours  With  R.  C.  O.  C.  Con- 
trol—Why Not  Be  On  Time? 

Not  a  single  R-C-O-C  Switch  has  ever  failed  in  the  forty  odd  instal- 
lations now  in  service.  Our  switclies  are  sent  out  on  a  liberal 
trial  offer  and  must  make  good  in  service.  _  Tliat  they  have 
done  so,  is  proved  by  tlie  many  rc-orders  received.  Every  Can- 
adian distributor  of  electrical  current  can  use  with  profit  tliis 
up-to-the-minute  method  of  securing  Outdoor  Lighting  Control. 


Saves  Transformer  Losses — Reduces  Damage  by 
Lightning 

The    Station    Man    Controls— He    Does    It  by 
"Winking"  the  Series  Street  Circuit 


Be  sure  to  learn  about  R-C-O-C  Control.  Especially  valuable  where 
you  have  high  tension  lines  serving  small  towns  for  street  and 
sign  lighting. 

Write  us  at  once.  Ask  our  advice  regarding  the  elimination  of  con- 
trol problems  and  the  details  of  our  Liberal  Free  Trial  Offer. 


South  Bend  Current  Control  Co.,  114-1  is-i i s  w.  coifax  Ave.,  South  Bend,  Ind.,  U.S.A. 
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Make  Stronger  Splices 


Stop  wire  losses  thru  acid 
fluxes.  Make  stronger, 
safer  splices  with 


3  times  stronger  than  acid 
— can't  start  corrosion. 

Sample  for  your  Dealer's 
name. 

4  forms:  stick,  paste,  salts 

and  liquid. 

HOUSTON  &  CO..  Ltd, 

Cumberland  BIk.,  Winnipeg 
22  College  St.,  Toronto 
1826  Scarth  St.,  Regina. 

"In  the  Soderman's  game  since  '93 


We  Offer   For  Sale 

the  following 

SECOND  HAND  60  CYCLE  MOTORS 

1_30  H  P..    8.51)  R.P.M.,  220  V.,  2  Phase  C.G.E. 

1  20  H.P.,    850  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

3  10  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

2—  5  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

2      5  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

1      2  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

1_  2  H.P.,  1720  R.P.M.,  any  volt,  2  or  3  phase,  Crocker  Wheeler, 
to  be  wound.  . 

3—  1  H.P.,  1720  R.P.M.,  any  volt,  2  or  3  phase,  ^yesttnghouse 
CCL,  to  be  wound.  . 

2  10  H.P.,  1120  R.P.M.,  any  volt,  3  phase,  Westinghouse  CCL, 

with  Star  Delta  Switch.  _ 
1—20  H  P     850  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 

2  10  H  P  ,'  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 

1      5  H  P  '  1120  R.P.M..  220  V.,  3  Phase  Westinghouse,  CCL 

1_  5  H.P.,  1720  R.P.M. ,  220  V.,  3  Phase  Westinghouse  CCL,  re- 
wound. „     .    ,  _  , 

1      ,^  H  P  ,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  C,  rewound. 

1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse,  C 

25  CYCLE  MOTORS 

1  50  H  P    750  R.P.M.,  550  V.,  3  Phase,  Can.  Gen,  Elec,  Forna  K, 

1—60  H  P.,  750  R.P.M.,  550  V.,  3  Phase,  Crocker  Wheeler. 
l_3t^  K.W.  Motor  Generator,  Westg.,  110  V.,  D.C.,  220  V.,  3 
Phase,  25  Cycles. 


TRANSFORMERS 

2—75  KW    CGE,  H.G.,  60  cycles,  voltage  1040/2080-115/230. 
1^0  K  W.,  Packard  R60,  60  cycles,  voltage  2200-220, 
1—40  K  W  ,  Westg.  C,  60  cycles,  voltage  2200/1100-220/110. 
l_2i/,  K.W.,  Packard  RIO,  60  cycles,  voltage  1100/2200-110/220. 

Write  for  prices  on  these  or  new  machinery. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 

Sales  Offices  and  Branch  Warehouiei: 
501  Merchant!  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Northwestern   Engineering  and  Supply  Co.,   Ltd.,  CALGARY 

Prompt  shipments  from  Factory  or  nearest  Warehouse 


^  NICKEL 


Shot— High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
^^j^       ^        tfcis   natural   stronger- than- 
<j  TA-*-^      steel,  non-corrodible  alloy. 

Regr.  U.S.  Pat.  Off. 

Manufadtured  forms  are  Rods,  Flats,  Castings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND   INQUIRIES  DIRECT   TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern   Aluminum  Co. 

1305-6  Traders  Bank  BIdg. 
Toronto,  Ont. 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  IDitcbell 
Pcrcival  H.  mucbeil 

Consulting  and  Sopcrcislna 
EngiDtcri 

Hjdraulic.  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Eng^ineering. 

Traders  Bank  Building,  Tofonto 


Cbarles  F.  Gray,  a.i.e.e..  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bids..  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Repor.ts,  Eslimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertsoii,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gai 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625    Coristine   BIdg.,   MONTREAL'  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  6737  506  McGill  Bldg. 

Montreal.  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Patent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817        326  W.Craig  St.,  Montreal 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C. E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING. 
MONTREAL 


R,  A.  ROSS  &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS' 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  0.  G.  Kerry        W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATEN  T  S 

AND  TRADE  MARKS 

IN    ALL  COUNTRIES 

Fetherstonhaugh  &  Hammond 

Manning  Arcade,  24  King  St.  West,  TORONTO 

Also  at  Montreal,  Ottawa,  Washingrton,  D.C. 


STANLEY  LIGHTF007 

REG  O  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLDG.(^'jY^,'j5,^^")  TORONTO. 

NEW  BOOKLET  OF  COMPLETE  INFORMATION  FREE 

MENTION  TM.»   P«P>llt>  M,  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  Elnd  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO, 

INSPECTION  ENGINEERS 
Inspection  during  manufacture.  Testa  aad 

Reports  before  shipping  of : 
Electric  Power  Apparatus,  Wires,  Cable*. 
Insulators,  Transmission  Towers  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St.,  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  or  Power 

Plant  Equipment,  Wire,  Cable,  et; 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto. 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Office: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying;  and  promulgating  informa- 
tion no  effort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax.  N.S.  ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal.  Que.  ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John,  N.B.  ; 
Toronto,  Ont. ;  Vancouver,  B.C.;  Victoria, 
B.C.;  V/innipeg,  Man.;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen.  Man.   Western  Canada,  Toronto. 


November  15,  1917 


THE    ELECTRICAL  NEWS 


SOLENOID  SWITCHES 

Essential  for  Modern  Street  Lighting  Methods 

This  cut  shows  our  Type  17  H.E.P.  Solenoid  switch  which 


ADOPTED  BY  HYDRO  ELECTRIC  COMMISSION 

of  the  Province  of  Ontario  and  used  by  them  in  a  large  num- 
ber of  Ontario  towns. 

Orders  are  received  from  all  the  Provinces. 

This  switch  is  no  experiment.  The  fact  that  it  has  been 
adopted  by  the  Hydro-Electric  is  proof  of  its  success. 

No  springs,  switch  or  other  complicated  mechanisms  to 
give  trouble.  They  close  magnetically  and  are  opened  by 
gravity  assisted  by  the  tension  of  the  laminated  copper  con- 
tact.   All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the 
cost  of  installation  by  using  our  Type  17  H.E.P.  Solenoid 
Switches,  which  are  suitable  for  any  frequency  on  multiple 
circuit  or  D.C.  Series  circuit. 

Write  for  complete  descriptive  particulars. 

The  Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phone 
Adelaide 
902-903 


162  Adelaide  Street  West 
TORONTO 


Nighta 
Beach 
1723.1930 


*^The  National  Authority  on  Wiring  and  Construction'' 

—The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  359,400  Sold 


23rd  Year 


By  H.  C.  Gushing  Jr. 

Fellow   American  Institute  o/  Electrical  Engineers;  formerly 
Electrical  Inspector  Jor  Boston  Board  of  Fire  Underwriters 
and  Underwriters'  Tariff" Association  oj  New  York. 


23  rd  Edition 


1917  Standard  Wiring 


Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 
postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,      347  Adelaide  street  wc5t.       Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  Bibdsall,  m.e.,  a.i.b.e. 
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Self-Starting  Induction  Motors 


Continuous  Service.     Single  Phase. 
25  Cycles. 


H.P. 

1/50 

1/30 

1/15 

1/10 

1/6 

1/3 

1/2 


Speed 
Synch. 
R.  P.  M. 

1500 
1500 
■1500 
1500 
1500 
1500 
1500 


Frame 
No. 

A-00 

A-0 

A- 1 

A-2 

A-3 

A-4 

A-4 


Code 

Sar 
Sen 
Sul 

Tic 
Tup 

Cure 


Shipping 
Weight 

25 
26 
26 
38 
45 
62 


For  220  volt  add  "LY"  to  code. 


Prices  for  any  voltage 
upon  request. 


R.  E.  T.  PRINGLE,  LIMITED 


95  King  St.  East 

TORONTO 


302  Donalda  Block 

WINNIPEG 


3402  Osier  Ave.,  Shaughnessy  Hts. 

VANCOUVER 


809  Unity  Bldg. 
MONTREAL 


There  is  going  to  be 
a  Big  Demand 


or 


Iron 


ELECTRI CAL 
GIFTS 

Display  and  carry  in  stock  the 
well  advertised  quality  line  of 


Glower  Heater  (new  type). 


J^Cdwrmj  Appliances 


Toasltr 


Order  now  and  get  deliveries  in  time. 
Ask  us  for  the  beautiful  series  of  win- 
dow display  cards  in  colors. 


The  National  Electric 
Heating  Co.,  Limited 

Toronto,  Ont. 


600  Watt  Air  Heater 


Generation, Transmission  and  Application  of  Electricity 


— some  of  which  are  here 
shown,  have  their  lighting- 
equipment  controlled  by 


I3U1LT  LI  ICE  A  WATCH 

toot 

—  the  meter  of  sustained  accuracy. 

Let  us  send  you  complete  de- 
tails of  the  Sangamo  line  of 
Meters    for    Every  Electrical 
Need. 

Some  of  the  Limited  trains 
whicti  are  Sangamo  equipped 

Tweiitietli  C'fiitiiry  Limited,  Em- 
pire State  Kxiness,  VVohferiiie,  liroad- 
way  Limited,  I'eniisyl  vania  Limited, 
Manliattan  Limited,  Congressional 
Limited.  Mercliants'  Limited,  I'.lack 
Diamond  Express,  Lackawanna  T.ini- 
ited,  Culden  State  Limited,  Dixie 
Elver,  Um\-,iI  I'alrii.  Seminole  Limit- 
eiL   Knickei  Iniekei-    Limiteil,  cte.,  etc. 

Sangamo  Electric  Company 

of  Canada,  Limited 
Toronto  -  Montreal 
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Northern  Electric  paper 
insulated  lead  covered 
Power  cables  are  de- 
signed, manufactured  and 
tested  to  maintain  the 
highest  possible  factor  of 
safety. 

In  every  phase  of  their 
l)roduction,  engineering 
skill  of  the  highest  order 
directs  their  manufacture. 

To  those  interested  we 
will  be  glad  to  send  a  list 
of  the  larger  users  of  this 
class  of  cable  who  will 
verify  our  claims  for 
Northern  Electric  Power 
Cables. 

Among  all  rubber  cov- 
ered wire  "Adanac"  en- 
joys the  largest  sale  in 
Canada.  The  carefulness 
and  skill  with  which  this 
wire  is  insulated  secures 
a  degree  of  safety  in  ex- 
cess of  underwriters'  re- 
([uirements. 

Enquiries  as  to  specifi- 
cations and  prices  are 
welcomed  at  any  of  our 
branch  houses. 


A]iiioured  Cables 
Annunciator  Wire 
Armature  Wire 
Asbestos   Covered  Wire 
Aiitoniobile  Wire 
Hare  Copiier  Wiie 
lirewery  Cord 
liiidle  Wire 
I'liass  Wire 
liell  Cord 
Canvassite  Cord 
Copper  Clad  Wire 
(ar  Wire 

Counteiweiglit  Cord 
Cambric   Insulated  Cables 
I  )eck  Cable 
Prop  Wire 

riectric   Heater  Cord 
I'.levator  Cable 
Fixture  Wire 

Flameproof  Wire  and  Cable 

I. amp  Cord 

Lead  Covered  Cables 

Mag;net  Wire 

Marine  Wire 

Motor  l?oat  Wire 

Office  Wire 

Packing  bouse  Coid 

Potbead  Wire 

Paper  Insulated  Power  Cable 
Paper  Insulated  Telephone  Cable 
Portable  Lamp  Cord 
Rubber  Covered  Wire 
Rubber  Covered  Cable 
Sliow  Window  Cord 
Signal  Wire 
Slow   Burning  Wire 
.Slow    Burning  Weatlierpioof 
Wire 

.  .Switcbboard  Cable 
Switcbboard  Cords 
Switchboard  Wire 
Telegraph  Cable 
Telephone  Cords 
Theatre  Cable 
Trolley  Wire 

Weatherproof   Copper  Wire 
Weatherproof    Iron  Wire 
Weatherproof  Aluminum  Wire 
Cable  .Splicing  Compound 
Potliead  Compound 
Paper  Tape 
Cable  Terminals 

Etc.,     Etc..  Etc. 


lfwiRls5&  CABLES^ 


hlortherfi  Ehctr/c  Compafty 


;j:::::;::t;: 


LIMITED 


Montreal      Halifax  Ottawa 
Toronto    London  Winnipeg 
^^1^         Regina  Calgary 
Vancouver 
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X-Ray  View  of  Dishwasher 

Solve  the  Servant 
Problem 

for  the  woman  who  does 
her  own  housework. 

This  machine  does  all  the  wash- 
ing rinsing  and  drying  and  does 
it  quickly  and  thoroughly  without 
breaking  the  dishes  or  glasses. 
And  what  is  most  important,  it 
does  away  with  the  unsanitary 
dish  towel. 

Of  all  the  household  devices  on 
the  market,  the  electric  dish- 
washer is  the  mqsr  useful.  It 
solves  the  modern  problem  of 
shortage  of  labor.  The  NORTH- 
ERN ELECTRIC  Dishwasher  is 
built  in  two  sizes.  The  smaller  size 
is  suitable  for  the  needs  of  the 
average  sized  family.  The  larger 
handles  the  dishwashing  for  Ho- 
tels, Restaurants,  Clubs  and  large 
sized  families. 


Northi^rtt  Electric 

Dishwashers 


Photograph  showing  Family  Type  permanently  installed 


There  should  be  a  good  demand  for  these  dish- 
Avashers  in  your  territory,  especially  during  the  Christ- 
mas season.  What  more  suitable  Christmas  sugges- 
tion could  you  make  to  your  trade?  Besides,  we  can 
promise  you  a  very  good  margin  of  profit  on  every 
dishwasher  sold.  Write  our  nearest  house  for  our  at- 
tractive proposition. 


Norfher/t  E/actric  Compatiy 


Montreal 

Halifax 

Ottawa 


UMITED 

Toronto 

London 

Winnipeg 


Regina 
Calgary 
Vancouver 


Household  Type 
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SHERARDUCT  was  used 
exclusively  in  the  Physics 
Building,  a  portion  of  the 
University  of  Wisconsin 
group  at  Madison,  Wis- 
consin. / 


Architect 
Arthur  Peabody 


Sherardized  Rigid  Steel  Conduit 

fiatioTial  Metal  Molding  S 

Manufacfturers 
Electrical  Conduits  and  Fittings 
1118  Fulton  Building,  Pittsburgh,  Pa. 


Engineer 
John  R.  Price 


Electrical  Contractor 
R.  J.  Nickles 


At:a7ita     r.oston     Buffalo     Chicago     Dallas     Denver     Detroit     Los  Ang-eles     New  York     Philadelphia     Portland      Salt  Lake  City     San  Francisco     Seattle    St.  Louis 

Buenos  Aires  Havana  IManila  Psris 

C3naiiian  Distribu1ors-CANA0!AN  GENERAL  ELECTRIG  COMPANY,  limifeii  s-: 


■.l_J^.m  SHERARDUCT 


t1 


LIGHTING  GLASSWARE 

Our  "Lumo"  and  "Moonstone"  glassware  provide  the 
most  complete  range  of  artistic,  economical,  and  prac- 
tical lighting  goods  on  the  market.     Fully  illustrated 
in  our  new  Catalogues. 

JEFFERSON  GLASS  CO.,  LTD^S'Sffrc'  TORONTO 

MONTREAL— Royal    Trust    Building,  WINNIPEG— 592  Notre  Dame  Avenue, 

L.  V.  Webber,  Manager.  A.  E.  Esling,  Agent. 

VANCOUVER— 606  Welton  Block.  R.  G.  Moore,  Agent. 


\ 
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We  urge  you  to  use  these  famous^ 

"  better  service  "  Keystone  Car  Specialties 


-,TrM 


SI'GNA 


OLTS    N0.19402-  .  

■  rrNTED'   

RVICt  .SUPPi.lFS  Ca""^ 
\  Ne:w'Y0RK.,v;H!c:AGO  -^-^ 


Faraday  Car  Signal'Systems 

Operates  from  line  voltage — no  batteries.    Faraday  Push  But- 
tons, Buzzers  and  Resistances  furnish  an  ideal,  failure- 
proof car  signal" system. 


CHICAGO 


Illuminated  Car  Signs 

With  these  signs  destination  names  can  easily  be  changed 
and  cars  rerouted.    Well  labeled  cars  make  more  money. 


Keystone  Rotary  Gongs 

A  louder  gong  and  more  continuous 
to  meet  requirements  resulting 
from  modern,  heavy,  noisy  traffic 
in  cities. 


Safety  Car  Lighting  Fixtures 

To  light  up  your  cars  scientific- 
ally, efficiently  and  safely.  To 
save  you  money. 


Keystone  Motorman's  Seats 

For  the  motorman  or  conductor.  A 
real  collapsable,  safe  and  durable 
seat.  They  make  operators  more 
contented. 


"  Golden  Glow  "  Headlights 

To  light  up  a  path  of  safety  for 
your  cars.  Only  their  famous 
reflectors  can  project  the  dis- 
tinctive "Golden  Glow"  light. 


Keystone  Trolley  Catchers 

To  protect  your  overhead  con- 
struction from  "flying"  poles 
thus  preventing  delays  and 
tie-ups. 


Keystone  Air  Sanders  and  Valves 

To  automatically  sand  your  tracks  by  com- 
pressed air.  A  real  device  for  safety 
and  accident  prevention. 


Electric  Service  Supplies  Co. 

Manufacturers 

PHILADELPHIA   NEW  YORK  CHICAGO 

17th  and  Cambria  St8.         50  Church  St.      Monadnock  BIdg. 


Lyman  Tube  &  Supply  Co.,  Ltd. 

Canadian  Distributor* 

MONTREAL       WINNIPEG  TORONTO 

Lyman  Tube  Bids.       302  Donalda  Block       33  Melinda  St. 
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YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 


Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 

of  Canada,  Limited 

UNITY  BUILDING  -  -  MONTREAL 


Sundh  Tank  and 
Sump  Switches. 

Rating 

30  amperes  normal  capacity  at  115  and  230 
Volts  A.  C.  or  D.  C. 


15  amperes 
Volts  A.  C. 


normal    capacity    at  440 


15  amperes  normal  capacity  at  550  volts  A.  C.  or  D.  C,  but  switch 
should  be  made  double  break  in  which  case  use  2  pole  piece. 

The  most  serviceable  switches  produced  for 
Controlling  Water  Levels 

Sundh  tank  and  sump  switches  are  rugged  in  construction  and 
reliable  in  operation.  Have  a  snap  action  which  unfailingly  gives 
quick  break.    Absolutely  weatherproof. 

When  double-acting  this  type  of  switch  forms  the  most  reliable 
iiigh  or  low  water  alarm  on  the  market. 

Write  for  Catalog  and  Prices 

SUNDH  ELECTRIC  COMPANY 

NEW  YORK,  U.S.  A. 
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Suggest  These  to  Go  with 

Electrical  Appliance  Gifts: 

months  we  ha\-e  l:)een  steadily  publishing-  the  reason  for  and  advantages  i,t  the  liENJAMIX  "92" 
Two-Way  Plug-  and  other  BENJAMIN  de\'ices  that  go  to  make  Electricity  a  l)etter  ser\'ant.  Now.  yonr 
Christmas  trade  offers  you  special  opportunitv  to  boost  the  sale  of  these,  articles — and  we  will  give  you 
further  help  through  our  Special  Christmas  advertising-.  \A'hene\'er  you  sell  a  toaster,  percolator,  iron,  or 
whatever  it  mav  be.  you  niav  be  almost  certain  of  a  further  profitable  item  by  mentioning-  these  two  \  alu- 
able  additions ; 


"92"  Two-Way  Plug 

Your  custdiiiers  all  know  something  al)Out  I'hc 
Benjamin  "i)2"  Two-Way  Plug.  ynu  ha\c 

to  do  is  to  emphasize  hy  word  of  month  what 

we  ha^-e  said 
in  Xewspapers 
•and  Magazines 
—  how  neces- 
sary —  h  o  V, 
simple  —  and 
liow  •econonf- 
cal  —  is  the 
lienjamin  "92" 
way  of  niaking 
two  outlets  for 
current  where 
there's  o  n  1  y 
one  —  and  you 
hax  e  made  your 
.^ale  and  made 
a  good  friend 
as  well.  JJon't 

go  wrong  in  ordering — imitations  are  like  "gift 
horses" — too  cheap  to  he  good — he  sure  it's 
BENJAMIN. 


This  is  the  switch  that  you 
can  attach  to  tlie  curd  so 
that   it   IS   right  under 
the     thumb    of  the 
.operator — no  reach- 
ing   to    overliead  , 
sockets  —  no  '< 
walking  across 
a    whole  room 
I  o  pus  li  t  h  ■;■ 
li  u  t  t  o  n  —  no 
waste   of  cur- 
ienl.  because 
the    C-H  Se\- 
ent\'- I'^ifty  is  sn 
hand)-    it  just 
can't    be  for- 
gotten. Stu:li 
talking  i)oints  as 
these    mean  ati 
■easih  -sold  article. 

DON'T 
NEGLECT 
IT! 


-Every  Customer  is  a  Prospect  for  the  DIM^A^LITE 


Everyone  wants  to  l)c  able  to  turn  electric 
Hght  up  or  down,  like  gas — and  tliat's  jusl 
what  the  Dim-A-Lite  makes  possible.  It  is 
ma<le  in  three  forms:  as  an  attachment 
socket  to  screw  into  any  lamp,  as  a  pei-man- 
ent  fixture,  or  as  a  portable.  The  price  is 
particularly  attractive,  too,  so  that  the  Dim- 
-A-Lite  is  a  ready  seller.  Write  us  to-day 
for  full  particulars 


Counter  and  window  displays  of  these  articles  will  serve  as  a  timely  reminder. 
Our  Selling  Helps  will  aid  you.    Let  us  get  together — 
Write  us  to-day! 

The  Benjamin  Electric  Mfg.  Co.  of  Canada,  Limited 

11  17  Charlotte  Street       -  TORONTO 
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Acme  Stamping  and  Tool  Works  ..  l-'^ 

Allen  Company,  L.  B   53 

.\llen  Inspection  Company    ^2 

Americaft  Conduit  Company    37 

lieaubien.  De  Gaspe   

Benjamin  Electric  Mfg.  Co.  of  Can- 
ada, Ltd   ' 

Berlin  Mills  Company   

Boston  Insulated  Wire  and  Cable  Co, 
Boving  Hydraulic  &  Engineering  Co. 

Bradstreets    ^~ 

Brandeis,  Charles    32 

British  Aluminium  Company    35 

Best  Electric  Company    -0 

.Canada  Wire  and  Cable  Company  . .  31 

Canadian  Bridge  Company   

Canadian  Crocker  Wheeler  Co   19 

Canadian  General  Electric  Co  14-15 

Canadian  Independent'Telephone  Co. 
Canadian    Inspection    and  Testing 

Laboratories   33 

Canadian  Office  and  School  Furniture 

Company    3:J 

Canadian  Porcelain  Company    10 

Canadian  Westinghouse  Company  .  : ,  00 

Century  Electric  Company    3." 

Chamberlain  &  Hookham  Meter  Co., 

Limited  

Chicago  Mica  Company^   3i 

Cleveland  Armature  Works   

Conduits  Company,  Limited    ^' 

Cutter  Company    ii 

Crouse-Hinds  Company  of  Canada  .  :i2 

Daum,  A.  F  /. .  35 

Dennison,  H.  J.  S   52 

D.  &  W..  Fuse  Company    49 

Detroit  Fuse  and  Manufacturing  Co. 
Devoe  Electric  Switch  Company  '.  .  . 

Dossert  &  Company   

Duncan  Electric  Company,   5'.) 

Economy  Fuse  and  Mfg.  Company.  .  o 

Elec.  Maintenance  and  Repair  Co.  ..  oi 
Electric  Railway  Improvement  Co.  . 

Electric  Service  Supplies  Company,.  5 


Electrical  ^Testing  Laboratories    3:: 

Ewart  &  Jacob    3:; 

F'erranti  Electric  Company   I'i" 

G.  &  W;  Electric  Specialty  Co   6;: 

General  Devices  &  Fittings  Co   4S 

Gest,  G.  M.  Limited^   1^ 

Gray,  Charles  F   3a 

Great  West  Electric  Company    35 

Hathaway  &'  Knott  

High  Efficiency  Electric  Lamp  Co...  4t) 

Houston  &  Co   31 

Illinois  Electric  Porcelain  Company'.  5y 

International  Nickel  Company    3;; 

Jefferson  Glass  Company    * 

Jones  &  Glassco    o;^ 

Jordan  Brothers   

Joyner,  Ltd.,  A.  H.  Winter             ..  37 

Kelsch,  R.  S   32 

Kent  Brothers   

Kerry  &  Chace,  Ltd   53 

Kuhlman  Electric  Company    37 

L'.\ir  Liquide  Society    01 

Lancashire  Dynamo  and  Motor  Co.  v 

Lceds-Northrup  Company    18 

Lightfoot,  Stanley    52 

Lincoln  Electric  Company  of  Canada  59 

Lindsley  Brothers   Company    18 

Lowry,  E.  A   4C 

Lyman  Tube  and  Supply  Company.  5 

Mica  Company  of  Canada,  Ltd  li 

Masco  Company   

McGill  Manufacturing  Companj'  ...  48 

McKinnon  Chain  Company   

Mitchell,  Charles  H.  &  Percival  H.  .  52 

Moloney  Electric  Co.  of  Canada  . ,  ,  10 

National  Electric  Heating  Company 

National  Metal  Molding  Company  . .  4 

Nerlich  Company  :  

Northern  Aluminum  Company    51 

Northern  Electric  Company    2-3 


Ohio  Brass  Company   

Packard  Electric  Company    12 

Petrie,  H.  W'   46 

Pettingill-Andrews  Company    51 

Phillips  Electrical  Works,  Eugene  F.  45 

Philadelphia  Electric  Company    49 

Power  Equipment  Company    40 

Pratt  &  Whitney    5:^ 

Pringle,  R.  E.  T..   

Redmond  Chemical  Products  Co.  ...  57 

Ridout  &  Maybee   

Robertson  Limited,  J.  M   -53 

Robbins  &  Myers  Company    31- 

Rose  &  O'Hearn    i:! 

Ross  &  Co.,  R.  A   52 

Renfrew  Electric  Company    47 

Sammett,  M.  A  '   32 

Sachseimaier  &  Co..  George    48 

Sangamo  Electric  Mfg.  Co   i 

Smith  Company,  S.  Morgan    49 

South  Bend  Current  Control  Co.  .  . . 

Spaulding  &  Sons  Company,  J   51 

Spiclmann  Agencies  Regd  

Spray  Engineering  Company    58 

Standard  Underground  Cable  Com- 
pany of  Canada,  Limited    11 

Standard  Wiring  

Starr,  Son  &  Co.,  John  

Sundh  Electric  Company   0 

Steel  Company  of  Canada   10 

Tallman  Brass  and  Metal  Company.  13 

Thompson,  Clarence    52 

Thompson,  Fred  &  Co   62  ■ 

Thompson- Levering  Company    18 

Thordarson  Manufacturing  Company  51 

Toronto  and  Hamilton  Electric  Co..  48 
Tubular  Woven  Fabric  Company  . .  . 

Vickers  Limited   


Wagner  Electric  Manufacturing  Co.. 
Weston  Electrical  Instrument  Co.  . . 
White  Electrical  Company,  T.  C.  ... 


11 


Advertising  in  the  "Electrical  News" 


Every  Electrical  Manufacturer  who  has  faith  in  his  products  should 
have  prorriinent  announcement  in  the  ELECTRICAL  NEWS.  The  steady 
growth  of  the  ELECTRICAL  NEWS  in  circulation  and  editorial  prestige 
has  placed  it  in  the  first  rank  of  high  quality  advertising  mediums. 

Send  for  Advertising  Rates. 


ELECTRICAL  NEWS,  347  Adelaide  St.  West,  TORONTO 


December  J,  1917 


'I'HE    ELECTRICAI,  NEWS 


GALVADUCT 


Canadian  Westinghouse  Air  Brake  Department,  Hamilton 

A  "GALVADUCT"  Building 


"GALVADUCT" 

The  most  perfect  interior  construction 
conduit  on  the  market.  Recognized  as 
the  standard  of  high  quality. 

Always  Specify  Galvaduct  or 
Loricated  Conduits 


"LORICATED'' 

A  high  class  interior  construction  con- 
duit of  the  enamelled  type,  proof  against 
acids  or  other  corrosive  agents. 

If  your  Jobber  cannot  supply 
you— write  us. 


Conduits  Company,  Limited 

Toronto 

LORICATED 


in 
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POLE  LINE  HARDWARE 

Wire,  Copper  or  Galvanized  Bolts,  Nuts, 
Rivets,  Washers,  Screws,  Pole 
Steps,  Guy  Clamps,  Cross 
Arm  Braces,  Track 
Equipment 
Forgings 


THE 


STEEL  COMPANY 


OF 


CANADA 


HAMILTON  UMiTED—  "  MONTREAL 


I 


4 


Ji 
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The  Prototype  Motor 


The  first  successful  singlephase  motor  was 
Wagner-Quality.  Backed  by  years  of 
engineering  and  manufacturing  experience, 
the  Wagner  Singlephase  motor  of  today  is 
the  paramount  motor. 

May  we  send  you  Bulletin  1113? 

of  Canada  Limited-Montreal 


Power  Bldg.,  Montreal. 


347  Adelaide  St.  W.,  Toronto. 

571 


WHEN  you  buy 
STANDARD 
Wires  and 
Cables  you  get  sup- 
erior quality  at  a  fair 
price  and  the  benefit 
of  over  ;i5  years'  ex- 
perience in  the  man- 
ufacture and  instal- 
lation of  such  pro- 
ducts. 


Standard  Underground  Cable  Co.  of  Canada 

Hamilton,  Ontario  Limited 

Montreal      Hamilton  '         Toronto  Seattle 


Mica  Insulation 

We  manufacture  everything,  including: — 
Tubes,     Motor  Rings,  Washers, 
Built  Up  Plate 
Flexible-Mica  Cloth  and  Paper 


Raw  Mica  (cut  or  uncut) 


Ground  Mica 


Mica  Company  of  Canada,  Ltd. 

P.O.  Box  156,  HULL,  Quebec 


I-T-E  CIRCUIT  BREAKERS 


TYPE  W 

Non  closable  on  overload.     Direct   acting,   time   limit  and 
"No  Voltage." 


For  motor  protection,  especially  A.  C, 
440  volts  or  less,  the 

I-T-E  CIRCUIT 
BREAKER 

has  advantages  not  possessed  by  any 
other  piece  of  apparatus.  This  is  why 
one  concern  recently  ordered  over  two 
hundred  of  them. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory:    Philadelphia,  Pa. 

New  York,  50  Church  St.  Chicago,  Monadnock  r>lock. 

Toronto,  Traders  Bank  Bldg.  Pittsburgh,  Park  Building. 

Detroit,  Mich.,  Ford  Bldg.  '      Minneapolis,  Metropolitan  Life  Bldg. 

Indianapolis,  Ind.,  Telephone  Bldg. 

ECCLES  &  SMITH  COMP.ANY 
Los  .\ngelos  San  Francisco  Portland.  Ore, 
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Made  in  Canada 


The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Office,  N.  W.  Office  and  Warerooms, 

Traders  Bank  BIdg.  -  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
The  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 


By  Canadian  Labor 
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Universal  Insulator  Supports 

SAVE 

Time,  Labor  and  Material 


UNIVERSAL  INSULATOR  SUPPORTS,  are  specially  designed  mal- 
leable iron  clamps  made  in  four  sizes  for  securing  Insulators  to  open 
steel  framework  for  wiring  mills,  foundries,  shops,  bridges,  piers,  elevated 
railways,  subways,  train  sheds — and  similar  structures.  They  are  easily 
attached,  and  by  their  use,  electric  wiring  for  lights,,  motors,  generators, 
cranes,  etc.,  can  be  installed  with  a  great  saving  of  labor  and  material. 

Write  for  Bulletin  No.  22  which  gives  full  description, 
prices,  discounts,  etc. 

STEEL  CITY  ELECTRIC  COMPANY 

1207-1219  Columbus  Ave.,  PITTSBURGH,  Pa. 


"Killark"  Bell  Transformers 


Take  the  place  of  Batteries.  Require  no 
Renewals.  No  Attention.  Guaranteed  for  three 
years'  actual  service. 

Porcelain  case,  will  not  rust  or  corrode  and  provides  positive 
insulation  against  grounding  or  short  circuiting  between 
primary  and  secondary  coils. 

KILLARK  ELECTRIC  MFG.  COMPANY 

ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc 

Electrical  Merchandise  120  Liberty  Street,  New  York 

New  York  Headquarter^  for  the  Canadian  Electrical  Trade 


Electric 
Heaters 

All  sizes  carried 
in  stock 


TRANSFORMERS 
METERS 


Panel  Boards, 

Safety  Service 
Boxes, 

Motor  Starters,  Pole  Line  Material,  Klein 
Tools,  Wires  and  Cables,  Enclosed 
and  Plug  Fuses. 

EVERYTHING  ELECTRICAL. 

Let  us  quote  you.    Our  Service  is  Prompt. 

ROSE  ^  O'HEARN 

220  King  St.  W.  TORONTO 


Portable  Lamps 

make  a  most  appropriate 

Xmas  Gift 

We  carry  a  large  range  in  stock  at  all 
times  and  can  have  them  in  your 
hands  in  time  for  the 
last  rush. 


NO  WAITING  ON  SHIPMENTS 


Representative- 
Toronto — J.  A.  McKay.  108  Grace  Street. 
Agents — 

Montreal— Armour  Bros. — 122  Board  of  Trade  Building. 
Winnipeg— Reynolds  &  Co. — 406  Confederation  Life  Building 


THE    ELECTRICAL  NEWS 
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^  Constant  Current  Transformers 


FOR 


SERIES  STREET  LIGHTING 


Type  R.O. — The  first  and  only  automatic  pole  type, 
constant  current  transformer  for  lighting  villages, 
realty  plots  and  suburban  extensions. 

The  regulation  is  such  that  constant  secondary 
current  is  maintained  from  full  load  to  short  circuit 
within  I  per  cent  on  either  side  of  normal. 

A  tap  is  provided  in  the  2300-volt  primary  so  that 
the  transformer  will  carry  full  load  and  regulate 
satisfactorily  when  operated  on  a  2000-volt  circuit. 
The  2300-volt  transformer  is  moreover  designed  so 
liberally  that  it  will  give  good  regulation  on  a  2400- 
volt  circuit. 


TYPE,R.O. 


Pole  Type  Transformer 


Type  R.J. — The  product  of  20  years'  experience  in 
building  constant  current  t4"ansformers  for  street 
lighting. 

Standard  for  2300  volts,  60  cycles  primary,  6.6 
and  7.5  amperes  secondary. 

Can  be  built  for  any  primary  voltage  and  fre- 
quency, and  any  secondary  current. 

In  sizes  from  3  to  80  kw. 

Constant  current  within  i  per  cent  of  normal 
from  full  load  to  short  circuit,  regardless  of  fluctua- 
tions in  primary  voltage,  lamp  failures,  grounds  or 
short  circuits. 


TYPE  R.J. 
Station  Type  Transformer 


I  CANADIAN  GENERAL  ELECTRIC  CO.,  Limited  | 

I  Manufacturers  of  Electrical  Apparatus  and  Supplies  for  Railway,  | 

I  Light  and  Power  Purposes  | 

I  Head  omce:  Toronto.    Sales  Offices:  Montreal.  Halifax.  Sy.lney.  Ottawa,  Cbalt,  South  I'orcixpine.  LonUon,  Winnipeg-.  CHltrary,  Edmonton.  I 

=  Nelson  and  \  ancouver.  .  k  s        e.    ^  _ 
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"  Universality'* 


The  manufacturer,  the 
housewife  on  the  vacuum  clean- 
er or  washing  machine,  the 
butcher  on  the  meat  grinder, 
the  dentist,  the  woodworker 
and  hundreds  of  others  all  use 
our  Fractional  H.  P.  Motors. 

Let  us  assist  you  in  select- 
ing or  building  the  right  motor 
under  one  h.  p.  to  operate  the 
machine  you  are  now  or  con- 
template making. 

Our  co-operation  with 
your  own  engineers  means  a 
100%  product.  Write  us  for 
full  particulars  of  this  highly 
specialized  service. 


Canadian  General 
Electric  Company 

LIMITED 

Head  Office:  TORONTO 
Branch  Offices:  Montreal,  Halifax,  Sydney, 
Ottawa,  Cobalt,  South  Porcupine,  London, 
Winnipeg-.  Calgary,  Edmonton,  Nelson  and 
Vancouver. 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton       -  Ontario 


Porcelain  Insulators 
Power  Line  and  Railway  Hardware 


LET  US  QUOTE  ON  YOUR  REQUIREMENTS 

'II 


TRANSFORMERS 


Manufactured  fttr  all  electrical  purposes 
in    any    size,    frequency    or  voltage. 


mers 
mers 
mers 


To  secur4i  prices  give  us  K*  IV*  capac^*'' 
voltage,   cycles,  ,  transformers  requi 


MOLONEY  ELECTRIC  CO. 

OF  CANADA,  LIMITED 

faclory  District  OtTiceo  General  Sales  Office 

WINDSOR,  ONT.  Haiifax        Mgati*«al      Wmnipe^  TORONTO,  ONT, 
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M.  Gestf  Limited 

Contracting  Conduit  Engineers 


Head  Office 

Power  Building 
Montreal 


Vancouver 


Winnipeg 


I? 

R 
R 
A 
N 
T 
I 


^ — <^ — <^ 

is  ^  /«S_ 


rERRANTI 


 ^  s 


METERS 

The  good  reputation  of  Ferranti 
Meters  is  World  Wide 

Every  Ferranti  Meter  is  assembled 
and  tested  at  Toronto  before  sliip- 
ment.  Every  part  is  the  product 
of  the  best  British  and  Canadian 
manufacture.  We  can  supply  meters 
for  all  purposes  and  for  any  load. 
Write  for  bulletins  and  information. 

Ferranti  Electrical  Company 

of  Canada,  Limited. 


Single  Phase-Meter,  B.  T.,  Clock  Dial 


90  Sherbsurne  St.,  TORONTO. 


704  Unity  BIdg.,  MONTREAL.      Farmer's  Advocate  Bldg.,  WINNIPEG 


7\ 


I? 

R 
R 
A 
N 


I 

A 


X 


Perkantio^ 


 ^  ^ 


IHE    ELECTRICAL  NEWS 


Deceinberi  1,  191. 


THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is.  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rheostat  1/10  per  cent., 
Ratio  1/20  per  cent.)  insures  accurate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged.  It  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flash 
light"  type,  and  renewals  may  be  procured  practically  everywhere.  The  price  is  $66.25  net. 
f.o.b.  Philadelphia,  boxed  ior  shipment. 

Bulletin  No.  630  describes  this  instrument. 

THE  LEEDS  &  NORTHRUP  CO. 


4912  Steatou  Ave. 


Electrical  Measuring  Instruments 


PHILADELPHIA,  PA. 


NICKEL 


Shot — High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufadure  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.  Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 


We  are  SOLE  PRODUCERS  of 
A/fy^       *        t^'s  natural   stronger- than- 
TA-*-^      steel,  non-corrodible  alloy. 

•  Reg.  U.  S.  Pat.  Off. 

Manufactured  forms  are  Rods,  Flats,  Casings, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND  INQUIRIES  DIRECT  TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


OPEN  TANK  TREATED 

British  Columbia  Cedar  Poles 

will  double  the  life  of  your  pole  lines.  Our  treat- 
ing plant  at  Nakusp,  B.C.,  uses  either  Creosote 
or  Carbolineum  as  you  prefer. 

Information  and  prices  without  obligation 
of  any    sort    from    our   nearest  office. 

The  Lindsley  Brothers  Co. 

NELSON,  B.C. 
General  Sel.i  Office— 72  W.  Adams  St.,  Chicago.  III. 
Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


The  modern  means 
of  supporting  over- 
head wires. 


Power 
Telephone 


and 


Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 
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The 
Design  of 


CROCKER-WHEELER 


Induction  Motors 


includes 


Heavy  Shafts 

Large  Journals 
Ideal  End  Ring  Construction 

High  Power  Factor 


Excellent  Efficiency 


Our 
Starter 
with 
Oil  Immersed 
No  Voltage 
Release 


THE  CANADIAN 

CROCKER-WHEELER  CO 

LIMITED 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


Head  Office  and  Works 
sr.  CATHARINES 


District  Offices 
MONTREAL,  TORONTO 


•:q 
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Best  "— for  Wiring  Speed! 

"Quick,  simple,  easy" — that  is  the  com- 
posite verdict  of  every  man  who  ever 
wired  a  "Best"  Easy  Fastener  Socket. 
Because — 

There  are  no  screws  to  adjust.  One-half  turn  opens  or  securelv 
fastens  the  threaded  shell  and  cap.  The  interior  is  separate. 
Wired  like  a  brass  socket— but  quicker. 
Interchangeable  throughout;  never  any  scrap.  Practically  inde- 
structible— Asbestos  Composition,  proof  against  fire,  water 
oil  and  grease.    Costs  no  more  than  ordinary  porcelain. 

"Best"  for  durability,  speed  and  your  profits 

Write  for  Bulletins  and  Discounts 
Agent  for  Canada:-C.  JACKSON,  22  CoHege  St.,  TORONTO,  ONT 
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Be  Guided  by  Her  Experience  When 
Selecting  a  Line  of  Household  Devices 

AN  investigation  among 
the  users  of  motor-driven 
devices  will  give  you  the  very 
best  evidence  you  can  get  as  to 
which  are  the  most  satisfactory 
makes  you  can  sell. 

You  will  find,  if  you  make 
inquiries  among  the  users  in 
your  city,  that  machines  which 
are  equipped  with  Robbins  & 
Myers  Motors  invariably  give 
dependable  service.  The  R.  & 
M.  Motor  on  a  vacuum  cleaner, 
washing  machine  or  motor- 
driven  device  of  any  kind,  is  an 
infallible  guarantee  of  service 
reliability. 

Machines  equipped  with  R. 
&  M.  Motors  are  good  sellers, 
not  only  because  of  the  records 
they  make  in  service,  but  also 
because  the  Robbins  &  Myers 
Motor  is  known  to  the  general 
public. 

Years  of  persistent  advertis- 
ing in  the  leading  general  mag- 
azines   has     made  everyone 
familiar  with  R.  &  M.  Quality.     For  this  reason  the  R.  &  M.  equipped  machine  has  a 
big  sales  advantage  over  the  machine  which  is  equipped  with  a  motor  that  is  not  so 
well  known  to  the  general  public. 

The  Robbins  &  Myers  Company,  Springfield,  Ohio 
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The  Returned  Soldier— Blessing  or  Menace? 

"What  the  Dominion  of  Canada  is  doing  for  the  returned 
soldier"  was  the  subject  of  an  informal  talk  on  Friday,  No- 
vember 23,  before  the  Electric  Club  of  Toronto,  by  Profes- 
sor H.  E.  Haultain,  head  of  vocational  training  of  returned 
sildiers  in  Ontario.  The  speaker  referred  to  the  fact  that 
Mr.  W.  E.  Segsworth,  former  chairman  of  the  executive  com- 
mittee of  the  Joint  Committee  of  Technical  Organizations, 
had  recently  been  appointed  head  of  vocational  training  for 
the  Dominion  and  took  occasion  to  point  out  that  in  this 
appointment  the  government  had  recognized  the  fitness  of  a 
trained  technical  man  for  a  position  that  is  largely  executive. 
He  expressed  the  conviction  that  this  established  a  precedent 
for  which  we  have  long  waited  and  predicted  that  in  future 
the  pre-eminent  qualifications  of  the  engineer  for  positions 
of  public  trust  now  generally  held  by  lawyers,  doctors  and 
professional  politicians,  would  result  in  our  profession  taking 
a  much  larger  part  in  the  affairs  of  the  nation. 

Professor  Haultain  outlined  briefly  the  problems  that  are 
being  confronted  in  re-establishing  the  returned  soldiers  in 
civil  life,  or.  at  least  such  percentage  of  them  as  are  unable, 
through  disabilities,  to  resume  their  former  occupations. 
These  men  are  now  being  carefully  taken  care  of,  utilizing, 
where  possible,  their  former  experience  and  training  in  civil 
life  to  fit  them  for  a  new  occupation  now  more  suitable  to 
their  changed  capacities.  Professor  Haultain'said  experience 
was  showing  that  we  may  reasonably  expect  that,  under  pro- 


per supervision,  the  returned  soldier  could  be  made  into  a 
more  useful  citizen  than  he  was  before  enlistment.  On  the 
other  hand,  he  pointed  out  forcibly  that  if  these  men  are 
neglected  and  allowed  to  drift  they  will  become  a  very  seri- 
ous menace  to  the  country  and  a  very  unwholesome  element 
in  our  national  life.  It  rested  with  those  of  us  who  stayed 
at  hotne  to  determine  whether  the  returned  soldier  shall 
become  a  blessing  or  a  curse. 

For  this  reason  the  speaker  urged  the  co-operation  of  all 
thinking  men  in  solving  the  problems  the  country  is  now 
confronting  for  the  first  time  in  its  history.  The  fact  that 
there  was  no  established  precedent  to  guide  us  and  no  books 
to  teach  us,  pointed  to  the  engineer  as  the  most  likely  source 
of  usefulness  in  this  work.  He  suggested  the  formation  of 
committees  to  study  the  question  and.  if  possible,  make  some 
constructive  suggestions. 

As  yet  the  whole  scheme  is  purely  in  the  formative  stage, 
though  much  has  undoubtedly  been  accomplished,  and  Pro- 
fessor Haultain  will  welcome  any  intelligent,  thoughtful 
ideas  and  give  them  every  consideration. 

The  club  will  be  addressed  on  Friday,  November  30,  by 
Professor  A.  P.  Coleman,  who  will  speak  of  his  recent  trip 
to  South  America. 


The  Future  Place  of  the  Engineer 

Speaking  before  the  Ottawa  branch  of  the  Canadian 
Society  of  Civil  Engineers  a  few  days  ago,  Mr.  Eraser  S. 
Keith,  the  general  secretary,  dwelt  upon  the  necessity  for 
educating  the  general  public  concerning  the  value  of  the  work 
the  trained  engineer  has  done  and  is  doing.  Mr.  Keith  claims 
that  the  first  step  has  been  taken  in  that  there  has  been  an 
awakening  within  the  profession  itself  as  instanced  by  various 
events  that  have  transpired  within  the  past  year  or  two;  it 
remains  now  only  to  arouse  those  outside  the  profession. 

There  is  no  member  of  the  engineering  profession,  whe- 
ther civil,  electrical,  mechanical,  chemical,  mining  or  what 
not  who  will  not  raise  both  hands  in  favor  of  Mr.  Keith's 
appeal.  Every  engineer,  too,  will  plead  guilty  to  his  own 
laxity  in  "boosting"  his  profession.  But,  as  has  been  pointed 
out  so  often,  this  very  dislike  of  publicity  or  advertising  in 
any  form  is  an  inherent  part  of  the  engineer's  make-up.  He 
has  chosen  this  profession  largely  because  he  saw  in  it  an 
opportunity  to  work  quietly  and  unostentatiously.  His  out- 
look on  life  has  been  too  ideal  to  be  mercenary,  and  the  world 
has  accepted  him  on  his  own  conditions  and  said:  "All  right, 
you  stick  to  your  ideal — good  work — and  we  will  stick  to 
ours — good  money." 

Yes,  the  world  has  taken  advantage  of  the  engineer's 
high  ideals  and,  not  understanding  them  and,  so,  not  valu- 
ing them,  has  neglected  to  rate  them  in  dollars  and  cents. 
As  a  result,  the  brains  of  the  man  who  designs  the  big 
bridge  have  less  market  value  than  the  instinct  of  the  sales- 
man who  supplies  the  bolts  for  the  structure.  And  as  long 
as  the  engineer  accepts  this  as  a  satisfactory  condition,  just 
so  long  it  will  exist.  Of  course,  it  is  going  to  be  a  terribly 
uphill  fight,  for  the  engineer,  in  general,  has  no  great  thirst 
for  money.  Even  now  it  is  his  pride  as  much  as  anything 
that  spurs  him  to  demand  better  monetary  recognition.  How 
far  is  he  prepared  to  go  in  his  demands? 

The  engineering  profession  have  two  very  definite  pre- 
cedents before  them  in  the  medical  and  legal  professions. 
Time  was  when  both  of  these  were  looked  upon  in  much 
the  same  light  as  the  general  public  now  regards  the  engi- 
neer. Two  factors'  have  brought  about  the  change —  a  stand- 
ard was  first  established,  and  after  that  a  proper  value  was 
set  upon  that  standard.  So,  we  believe,  it  must  be  in  our  own 
profession.  An  "engineer"  must  mean  something  more  than 
the  "expert,"  who  receives  his  title  from  the  newspaper  re- 
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|.<,rUT  and,  after  thai,  tliurc  must  be  a  mutual  understanding 
.-md  recognition  anionic  engineers  themselves  of  the  value  ol 
thf  ir  services. 

Another  phase  of  the  engineer's  future  which  Mr.  Keith 
touched  upon,  and  which  we  have  repeatedly  advocated,  is 
that  he  must  interest  himself  in  the  government  of  his  coun- 
try. Mr.  Keith  says:  "The  lawyer  and  the  politician  have 
admittedly  failed  to  solve  the  industrial  relations  of-  man  to 
man  and  the  relation  between  capital  and  labor."  How 
could  it  be  otherwise?  The  actions  of  Jawyers  and  doctors 
are  regulated  by  precedent.  Their  education  consists  largely 
in  a  stud}^  of  past  experiences.  The  education  of  an  engi- 
neer, on  the  contrary,  consists  in  an  examination  of  general 
principles  —  his  after  success  consists  in  their  aijiilicatiuii. 
ICvery  problem  in  engineering  is.  in  tlie  main,  ,  a  new  one, 
and  so  there  is  developed  that  attitude  of  mind,  that  apti- 
tude and  quality  of  mind,  that  makes  the  engineer  the  logical 
choice  for  the  solution  of  most  of  those  problems  for  which 
there  is  no  precedent.  Such  a  one  is  the  relation  of  labor 
and  capital.  Now  that  our  governments  are  showing  signs 
of .  recognizing  the  principle  of  regulation  and  control  "for 
the  good  of  the  state,"  no  better  men  could  be  chosen  for 
the  councils  of  the  state  than  men  trained  in  engineering  ex- 
perience. 

But  it  is  easy  to  talk  of  what  the  engineer  could  do.  The 
first  problem  is  "How  can  we  get  engineers  into  Parlia- 
ment?"   Can  our  engineers  solve  it? 


I.  E.  E.  President  Advocates  "Education"  of 
Workman  and  Public 

.\propos  of  the  legitimate  activities  of  engineering  so- 
cities  are  the  following  extracts  from  the  inaugural  address 
of  the  president  of  the  British  Institution  of  Electrical  En- 
gineers, just  published.  Ij^  is  gratifying  to  know  that  this 
time-honored  organization  sees  in  the  "public"  and  the 
"workman"  a  fruitful  field  of  educational  work  and  at  the 
same  time  considers  it  in  no  way  "infra  dig"  for  a  highly 
technical  society  to  undertake  the  work.  Perhaps  the  war 
which  has  already  shattered  so  many  of  old  England's  tra- 
ditions is  also  responsible  for  this  one.  However,  whatever 
the  cause  may  be,  any  movement  that  tends  to  raise  the 
standard  and  the  ideal  of  the  workman  and  to  luring  him 
and  the  general  public  into  a  state  where  they  can  appreciate 
and  value  more  nearly  at  its  true  worth  the  significance  of 
engineering  in  the  national  life  is  surely  in  the  right  direction. 
Tiie  following  extracts  are  from  a  most  excellent  address: — 

Workmen 

I  should  like  to  see  something  done  with  a  view  to  inter- 
esting the  enormous  army  of  men  not  qualified  to  become 
members  in  any  grade  of  the  Institution,  but  on  whom  much 
of  the  welfare  of  the  industry  depends.  I  refer  to  the  work- 
men class.  It  should  I)e  possible  to  awaken  in  these  men, 
many  of  whom  are  exceedingly  intelligent,  a  desire  for  a 
better  knowledge  of  the  principles  underlying  their  work. 
We  have  seen  attempts  made  by  individual  firms  to  promote 
such  interest  by  the  holding  of  examinations  and  the  offering 
of  prizes;  surely  if  an  individual  firm  can  create  interest  in 
this  manner  it  should  be  possible  for  the  Institution  to  do 
far  better.  The  opportunity  could  be  utilized  for  taking  up 
economic  questions  with  a  view  not  only  to  educating  work- 
men in  the  scientific  principles  of  the  work  on  which  they 
are  engaged,  but  also  in  the  economic  questions  which  are 
vital  to  the  success  of  the  industry. 

The  Institution  might  with  advantage  come  out  of  its 
shell  and  cater  for  the  education  of  the  general  public  in 
electrical  matters.  Popular  lectures  on  the  lines  so  success- 
fully followed  by  the  Society  of  Arts  and  the  Royal  Institu- 
tion would  do  much  to  spread  an  elementary  knowledge  of 


electrical  subjects  and  to  make  the  public  realize  the  ad- 
vantages of  electrical  appliances.  Lectures  which  gave  solid 
facts  to  individuals  of  ordinary  common  sense  would,  I  be- 
lieve, do  far  more  to  promote  the  objects  sought  by  so- 
called  "publicity  campaigns"  than  any  amount  of  exaggerated 
statements,  or  of  posters  and  illustrations,  imagined  by  their 
authors  to  be  humorous  or  arresting.  Even  children  might 
be  catered  for  by  suitable  lectures,  say  at  Christmas  time, 
accompanied  by  demonstrations  of  electrical  toys  and  simple 
educational  apparatus. 

Permanent  Exhibition  ■ 
This  branch  of  the  work  might  be  supplemented  by  a 
carefully  organized  permanent  exhibition  of  electrical  appli- 
ances, these  being  constantly  changed,  and  demonstrations  of 
new  apparatus  arranged  for.  It  ought  to  be  a*  well  under- 
stood thing  that  if  any  new  useful  electrical  invention  is 
brought  out  it  can  be  seen  at  the  Institution  as  a  matter  of 
course,  and  an  explanation  of  its  action  be  forthcoming. 


Re-establishing  the  Soldier  in  Civil  Life 

How  Canada  is  meeting  the  problems  attendant  on  the 
returned  wounded  soldiers  was  explained  by  Prof.  S.  B. 
Kidner,  vocational  secretary,  Military  Hospitals  Commission, 
Ottawa,  at  the  Montreal  Electrical  Luncheon  on  November 
21.  The  immediate  problem,  he  said,  was  to  get  back  the 
wounded  into  civil  life,  while  later  they  would  have  to  solve 
the  more  serious  problems  of  dealing  with  the  men  now  at 
the  front.  Pensions,  however  generous,  were  not  enough  to 
pay  the  men  who  were  fighting  for  the  country.  Canada 
must  see  that  these  men  were  given  opportunities  to  take 
their  part  in  the  life  of  the  community.  The  problems  were 
difficult  to.soFve  because  of  the  routine  training  of  the  men, 
their  lives  now  being  ordered  by  rule.  In  the  case  of  the 
wounded,  the  difficulty  has  increased  by  the  very  nature  of 
things. 

In  giving  details  of  the  steps  taken  by  the  government 
to  meet  the  situation.  Prof.  Kidner  referred  to  the  vocational 
re-education  scheme,  and  stated  that  investigation  showed 
that  only  a  very  small  proportion  of  the  returned  soldiers 
were  unfit  to  go  back  to  business  life.  The  government  had 
established  throughout  Canada  fifty  institutions  with  schools 
or  with  schools  attached.  In  these  institutions  a  large  variety 
of  trades  were  being  taught,  and  wherever  possible  outdoor 
work  was  undertaken.  In  several  of  the  prairie  schools  the 
use  of  farm  machinery  was  taught.  There  were  3,500  men 
attending  classes  in  the  various  schools,  while  the  total  num- 
ber under  the  care  of  the  Hospitals  Commission  was  10,200, 
this  number  having  increased  from  1,305  in  March,  1916. 

The  percentage  of  those  who  were  so  seriously  disabled 
that  they  would  have  to  be  re-educated  for  fresh  occupations 
was  from  8  to  10  per  cent.  The  total  number  of  the  blind 
was  32,  while  the  men  who  had  lost  arms  and  legs  was  917, 
and  of  these  632  had  lost  their  legs.  The  tubercular  cases  to- 
talled 1,486,  some  being  men  who  had  not  reached  the  front. 
The  cases  of  insane  were  much  smaller  than  was  generally 
thought,  the  percentage  not  exceeding  that^in  ordinary  civil 
life. 

So  me  of  the  re-educational  work  was  done  in  the 
schools,  and  arrangements  were  also  being  made  with  in- 
dustrial establishments  by  which  men  would  be  trained  there. 
This,  of  course,  involved  such  problems  as  workmen's  com- 
pensation and  the  rate  of  wages  to  be  paid.  In  concluding 
Prof.  Kidner  spoke  of  the  marked  difference  found,  in  deal- 
ing with  men,  between  those  who  had  received  a  technical 
training  and  the  men  who  were  previously  engaged  in  blind 
alley  occupations.  The  former  were  self-reliant,  while  the 
latter  were  always  worrying  as  to  their  future,  Canada 
would  have  to  consider  more  seriously  this  question  of  the 
technical  education  of  her  people. 
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Extensions  Under  Way  at  Cedars  Plant 

Power  House  Work  Well  Advanced— Units  13  and  14  Will  Bring  Present  Capa- 
city to  120,000  h.p.— Units  11,  12  and  15  to  18  Later 

By  C.  H.  Covey* 


The  second  hydro-electric  development  at  Cedars,  P.Q.. 
consists  of  an  extension  of  the  present  power-house  approxi- 
mately 500  feet,  excavation  of  tailrace,  and  excavation  of  ail 
headrace  that  can  be  done  in  the  dry.  The  above  involves 
the  placing  of  approxiniately  65,000  yards  of  concrete,  exca- 
vation of  ] 00,000  yards  of  rock  and  200,000  yards  of  fearth. 

General  Layout  of  Plant 

The  concrete  is  placed  by  means  of  concrete  towers  and 
chutes,  the  towers  being  placed  at  intervals  of  approximately 
160  feet  apart  and  10  feet  from  the  upstream  face  of  the 
power-house.    Two  Rex  mixers  of  35  cubic  feet  capacity  are 

*Fraser,  Brace  &  Co.,  supervising  engineers. 


used  in  connection  with  the  towers;  Insley  32-inch  chutes  arc 
employed  for  placing  the  concrete.  These  towers  arc  built  in 
connection  with  a  trestle,  which  is  constructed  parallel  to  the 
upstream  face  of  the  power-house.  Stone,  sand-bins,  and 
small  cement  storage  houses  are  constructed  in  the  trestle  at 
each  tower  to  furnish  materials  to  the  mixer.  The  -materials 
are  handled  to  the  mixer  by  means  of  6-yard  cars  and  25-ton 
American  locomotives. 

Stone  Crushing  Plant 

'  The  stone  crusher  plant  consists  of  one  42-inch  x  36-inch 
Farrel-Bacon  style  "B"  crusher  built  by  the  Jenckes  Machine 
Company,  Sherbrooke,  Que.;  also  one  No.  7^/^  Trayk)r  crusher, 


5^  LAWF(EhCrRIVER 

General  plan  showing  location  of  present  power  house  and  its  extension  to  accommodate  full  eighteen  units. 
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-ivratory  lype,  and  one  Nv.  o  Tray  lor  crusher,  gyratory  type, 
used  as  an  auxiliary.  The  stone  is  fed  into  the  42-in.  x  36-in. 
crusher  in  sizes  as  it  comes  from  either  hand  or  shovel  ex- 
cavation. After  passing  through  this  crusher  it  is  taken  to 
the  No.  71/2  crusher  by  a  6-ply  26-in.  rubber  covered'  belt 
conveyor,  inclined  at  a  slope  of  about  34  in.  on  10  ft.  The 
.<tone  passes  through  the  No.  crusher  and  is  then  ele- 
vated to  the  screens,  all  rejections  then  passing  through  the 
No.  ,■)  auxiliary  crusher  and  thence  to  the  stone  pile.  From 
the  stone  pile  the  rock  is  handled  to  a  loading  bin  by  a  Beatty 
hoisting  engine  and  a  15-ton  stiff-legged  derrick,  a  %-yard 
Lidgerwood  clamshell  bucket  being  used  on  the  derrick.  It 
is  thence  taken,  as  above  noted,  in  cars  over  the  trestle  to  the 
mixer  plant.  It  might  here  be  noted  that  the  crusher  plant  is 
,-i  result  (5f  ihe  remodeling  of  the  old  crusher  plant  used  011 
the  first  developmeat  and  the  layout  is  possibly  not  as  eco- 
nomical as  might  be  constructed  in  case  a  new  plant  was  to 
be  buil*' 

The  rock  excavation  at  the  puwer-litjuse  .site  is  being  done 
l)y  a  Marion  steam  shovel,  model  31,  with  a  34-yard  bucket. 


•,ion  the  cable  is  supported  on  a  truck  which  moves  back  and 
forth  on  a  track  as  the  tower  moves  back  and  forth. 

The  cableway  can  be  moved  so  that  it  will  cover  practi- 
cally the  whole  area  of  concrete  construction,  the  tower  being 
moved  on  tracks  by  means  of  a  single-dro-m  15  h.p.  hoisting- 
engine,  attached  to  an  endless  y&-in.  cable,  which  is  reaved 
through  two  sets  of  double  blocks  and  run  forward  to  an 
anchorage.  The  tower  can  be  moved  a  maximum  distance  of 
140  feet.  The  total  span  of  the  cableway  from  centre  of  tower 
to  the  extreme  end  of  the  present  power-house  is  approxi- 
mately 1,300  feet,  but  only  700  feet  is  in  the  clear,  as  the 
remainder  passes  over  the  power-house  already  constructed. 
The  tower  is  64  feet  high,  constructed  of  timbers,  8  in.  x  16 
in.  British  Columbia  fir  for  the  larger  members,  with  8  in.  x 
10  in.  and  8  in.  x  S  in.  struts,  and  3  in.  x  9  in.  tie  braces.  The 
main  cable  is  plow-steel  wire  strands,  and  is  2%  in.  in  diam- 
eter.- This  is  the  same  cable  used  on  the  first  development 
for  the  dumping  cableway.  For  traversing  the  carriage  a 
5/s  in.  cable  is  used,  and  the  hoisting  cable  is  also  in.  The 
engine  used  on  load  line  is  30  h.p.    That  on  travelling  line  is 


General  view  of  Cedars  construction  work,  lool<ing  nortli  toward  transformer  house. 


ai  (!  which  was  purchased  specially  for  this  purpose.  The 
earth  and  rock  excavation  in  the  tailrace  is  being  done  by  two 
model  70C  Bucyrus  steam  shovels,  each  having  2^-yard  buck- 
ctc;  25-ton  American  locomotives  are  used  exclusively.  The 
compressed  air  drilling,  etc.,  is  furnished  by  two  Canadian 
fngersoll-Rand  compressors,  each  havin.g  a  capacity  of  1,1 1; 
'•nbic  feet  r)f  free  air  per  minute, 

Cableway  Is  Special  Feature 

.'\  cableway  has  been  constructed,  with  a  moveable  lowei' 
about  1i>0  feet  from  the  end  of  the  finished  power-house,  with 
a  cable  which  extends  from  this  tower  to  the  top  of  the  pres- 
ent power-house  and  anchored  to  a  dcadman  beyond,  the  far 
end  of  the  old  power-house.  The  cableway  is  of  a  radial 
type,  and  was  built  on  the  ground  out  of  plant  on  hand,  most 
of  which  had  been  used  on  the  earlier  Cedars  construction 
The  cable  is  carried  across  the  present  house  by  means  of 
trestle  bents,  which  allow  the  cable  to  move  back  and  forth 
-ulrwise.     .At  the  end  of  the  power-house  nearest  flu'  cxten- 


1.5  h.p.,  and  is  the  same  one  as  used  on  the  traveler  which  was 
employed  in  placing  concrete  for  the  original  work  at  Cedars. 
The  trucks,  which  are  standard  gauge,  also  came  ofiE  this 
traveller.  The  cableway  is  only  used  for  handling  materials, 
forms,  etc.,  and  is  not  used  to  handle  any  excavation  or  con- 
crete. 

Delivery  of  Materials 

Materials  which  come  in  carload  lots  are  consigned  to 
C.'oteau  Junction,  and  come  thence  to*  the  job  via  Soulanges 
Canal,  on  the  company's  car  ferry.  The  cement  is  delivered 
to  the  job  by  barges,  through  the  Soulanges  Canal  to  the 
company's  wharf  in  the  Provincial  Light,  Heat,  and  Power 
Company's  headrace,  and  is  unloaded  j^y  means  of  a  goose- 
neck conveyor,  which  can  be  lowered  into  the  barges.  The 
cement  is  loaded  directly  onto  the  conveyor,  which  carries  it 
into  the  storage  warehouse  nearby.  This  is  the  same  un- 
loader  as  used  on  the  first  development.  Coal  has  been  de- 
livered to  the  job  by  way  of  cars,  which  came  to  Coteau 
Junction  and  were  handled  over  the  car  ferry  to  the  job.  On 
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the  first  development,  however,  the  coal  was  delivered  to  the 
job  by  barge,  and  unloaded  by  means  of  a  derrick  and  clam- 
shell bucket,  which  loaded  the  coal  into  the  hoppers,  which  in 
turn  dumped  the  coal  into  a  Hunt  -automatic  dumping  car, 
which  carried  it  to  the  pile. 

Unwatering  the  Site 

A  cofferdam  has  been  constructed  for  unwatering  the  tail- 
race  for  the  second  development.  This  cofferdam  was  built 
extending  from  the  end  of  the  old  cofferdam,  aboiit  150  feet 
from  the  power-house,  to  the  lower  end  of  the  tailrace,  whicli 
connected  with  part  of  the  coffer  left  from  the  original  de- 
velopment. It  was  constructed  on  the  bottom  of  the  tailrace 
of  the  first  development,  which  had  previously  been  excavated 
wide  enough  to  permit  this.  This  cofferdam,  after  its  com- 
pletion, cut  off  a  considerable  portion  of  the  water  which  was 
encountered  in  the  bottom  of  the  power-house  excavation 
during  the  earlier  stages  of  the  work  this  spring.  The  coffer- 
dam is  approximately  800  feet  long  and  about  25  feet  high. 

Personnel 

The  work  is  being  done  by  the  Civic  Investment  and  In- 
dustrial Company,  which  operates  the  Montreal  Light,  Heat, 
and  Power  Company,  the  Cedars  Rapids  Manufacturing  and 
Power  Company,  and  other  companies.  R.  M.  Wilson,  nf 
Montreal,  is  the  chief  electrical  engineer.  G.  P.  Hawley  is 
resident  engineer.  Fraser,  Brace  &  Co.,  of  Montreal  and  New 
York,  have  been  retained  as  supervising  engineers.  James  H. 
Brace  is  the  firm's  resident  representative,  and  the  Fraser, 
Brace  &  Co.'s  organization  is  directly  employed  by  the  Civu- 
Investment  and  Industrial  Company  to  do  the  work. 


Toronto  Section  A.I.E.E. 

There  is  not,  at  first  sight,  the  material  for  an  extremely 
interesting  lecture  in  either  of  the  subjects  of  current  trans- 
formers, demand  meters  or  relays;  nevertheless,  the  papers 
presented  at  the  last  local  meeting  of  the  A.  I.  E.  E.  drew 
an  attendance  of  some  sixty  members  of  the  Toronto  Section. 
Quite  a  new  light  was  thrown  on  the  subject  of  testing  cur- 
rent transformers,  by  Mr.  Harry  Baker,  in  describing  the  test 
ring  method  developed  by  himself,  and  his  mastery  of  the 
subject  enabled  him  to  meet  and  defeat  his  critics  without 
difficulty.  None  the  less  the  discussion  on  this  paper  and 
the  succeeding  one  by  Mr.  P.  A.  Borden  was  quite  an  active 
one.  In  reference  to  this  matter  of  maximum  demand,  we 
are  strongly  of  Mr.  Borden's  opinion  that  it  is  high  time 
some  standard  definition  were  arrived  at  for  the  quantity 
(to  say  nothing  of  load  factor,  power  factor  and  several  other 
terms  in  common  use).  The  various  forms  of  protective 
relay,  together  with  their  scope,  their  limitations  and  their 
operation  were  described  in  very  lucid  fashion  by  Mr.  C.  W. 
Baker,  brother  of  the  first  speaker,  and  the  discussion  on  his 
paper  terminated  at  10.45  p.m.,  after  a  very  instructive  and 
entertaining  meeting. 

A  large  number  of  new  applications  for  membership  in 
the  American  Institute  of  Electrical  Engineers  is  now  being 
received  which  demonstrates  that  our  young  engineers  ap- 
preciate the  necessity  of  maintaining  our  technical  efficiency 
at  the  highest  point;  never  indeed  was  the  necessity  greater. 
Mr.  A.  B.  Cooper  is  the  chairman  of  the  local  committee  on 
membership  and  will  be  pleased  to  give  all  possible  informa- 
tion about  the  Institute  in  response  to  any  inquiries  sent  to 
him  at  212  King  Street  West,  Toronto. 


More  Electrification  for  C.  M.  &  St.  P. 

The  Chicago.  Milwaukee,  and  Si.  Paul  Railway  placed 
orders  on  October  29  for  the  substation  equipment  of  their 
317-mile  Othello,  Seattle,  and  Tacoma  division,  and  also  for 
seventeen  locomotives  to  be  used  on  either  their  first  or 
second  electrifications,  as  may  be  hereafter  determined.-  To 


hasten  delivery  dates,  the  orders  were  divided  between  the 
Westinghouse  and  General  Electric  Companies  as  follows; 
Westinghouse,  ten  locomotives  and  three  substations;  Gen 
eral  Electric  Company,  seven  locomotives  and  five  substa- 
tions. Each  substation  will  require  one  or  more  2,000  kw., 
.i.OOO-volt,  motor-generator  set. 


Unique  Plant  at  Durham 

The  Durham  Furniture  Company,  Durham,  Out.,  oper- 
ate their  plant  entirely  by  electric  motors,  current  for  which 
is  generated  at  their  own  power  plant,  about  four  miles  dh- 


Dam  and  power  house— Durham  Furniture  Company. 


tant,  on  the  Rocky  Saugeen  River.  The  two  illustrations 
show  the  dam  and  power-house  and  an  interior  view,  with 
generator,  exciter,  and  regulator.  Individual  motors  are  used 
wherever  possible  throughout  the  factory,  but  in  the  case  of 


Generator,  exciter  and  governor.  ' 

some  of  the  lighter  machines,  such  as  the  band-saw  and  spin- 
dle-carvers, the  group  drive  has  been  adopted.  Altogether 
there  are  58  motors  m  use,  some  direct  connected,  some  driv- 
ing machines  hy  means  of  belts. 


Special  facilities  are  announced  officially  for 
week-end  cable  letters  at  cheap  rates  to  or  from 
Canadian  soldiers,  sailors  and  nurses  on  overs^s 
service..  The  letters  must  be  of  a  social  char- 
acter and  can  be  cabled  at  5  cents  a  word  to  or 
from  Ontario. 
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The  Bow  Trolley  Collector 


By  Ernest  V.  Pannell 


With  increase  in  the  magnitude  of  electric  railway  pro- 
jects the  problem  of  collecting  current  from  the  overhead  trol- 
ley wire  becomes  a  serious  one.  Whereas  the  single-truck 
street  trolley  car  common  until  recent  years,  with  its  two  30- 
horse-power  motors,  seldom  required  a  greater  input  than 
150  amperes,  one  of  the  locomotives  recently  delivered  to  the 
Chicago,  Milwaukee,  and  St.  Paul  Railroad,  for  service  on 
their  mountain  divisions,  draws  1,000  amperes  from  the  trolley 
wire  when  accelerating.  Such  heavy  currents  are  far  beyond 
the  scope  of  the  ordinary  grooved  trolley  wheel  and  demand 
a  special  form,  of  collector.  Of  this,  two  forms  have  been 
developed — the  bow  and  the  roller — the  one  giving  a  sliding 
and  the  latter  a  rolling  contact  oh  the  trolley  wire.  Either 
form  is  kept  in  contact  with  the  wire  by  means  of  a  swinging 
arm  or  a  pantagraph;  and  in  Fig.  1,  illustrating  a  typical  pan- 
tagraph  in  outline,  the  position  marked  "contact  surface"  may 
be  occupied  by  either  a  Vow  or  a  roller. 

The  roller  trolley  is  becoming  increasingly  popular  in 
electric  railway  work  in  America,  and  is  used  on  various  divi- 
sions of  the  Southern  Pacific  Railroad;  also  upon  the  Butte, 
Anaconda,  and  Pacific  Railroad  and  the  Mount  Royal  Tunnel, 
in  Montreal,  among  other  installations.  A  typical  form  of 
roller  consists  of  a  s^eel  tube  5  in.  diameter  and  ]4  in.  thick. 
It  is  about  30  in.  long  and  mounted  upon  ball  bearing  at  either 


Fig.  1— Diagram  of  typical  pantagraph  collector. 

end.  As  a  general  rule,  the  wire  is  strung  in  a  zig-zag,  from 
side  to  side,  so  that  the  whole  contact  face  of  the  collector  is 
utilized,  and  there  is  little  risk  of  grooving. 

In  the  case  of  the  bow-collector  the  roller  is  replaced  by 
a  striv  of  soft  metal,  whicli  is  pressed  upwards  against  the 
trolley  wire,  thus  making  a  sliding  contact.  The  materia! 
used  for  the  strip  is  sometimes  mild  steel  or  copper,  but  thr 
most  usual  metal  is  a  light  aluminium  alloy,  which  is  softer 
ihan  ihc  trolley  coitper  but  hnrd  enough  not  lo  wear  into 


grooves.  The  main  requirements  of  a  collector  of  whatever 
form  are: 

(a)  Good  and  uniform  contact. 

(b)  Mechanical  simplicity. 

(c)  Lightness. 

(d)  Absence  of  wear  on  wire. 

(e)  Durability. 

Excellent  contact  is  maintained  by  both  the  roller  and 
the  bow,  but  at  moderate  speeds  the  former  has  the  greater 


D  e  .  - 

COLLECTOR      BOW     SeCTIOnS    (Malf  ftx/l  sizp) 
norcnol  Aluminiuri) 
Tensile  Srrcngrtn  30  OOO  lbs  p-  sq  in 

Elonqonnn  on  S  25  /J 

harcinesa   (Bnocll)     eo  wrh  lOmm  ban  -  Jnd  500  («] 
Fig.  2— The  bow  trolley  collector. 

capacity.  Over  1,000  amperes  can  be  collected  from  a  single 
trolley  wire,  whereas  the  sliding  bow  reaches  its  limit  at  about 
100  amperes.  This  factor  is  influenced  by  the  material  of  the 
collector;  pure  aluminium  is  found  to  be  decidedly  inferior  to 
a  6  pef  cent,  copper  alloy,  and  this  latter  is  almost  universally 
employed.  The  alloy  does  not  oxidize  as  readily  as  the  pure 
metal,  consequently  there  is  more  uniform  contact.  At  the 
same  time  there  is  no  tendency  to  rust  as  with  the  steel  roller. 
In  regard  to  mechanical  simplicity,  the  bow  is  somewhat 
superior  to  the  roller  on  account  of  the  absence  of  bearings. 
It  is  naturally  much  more  easily  replaced  than  is  the  roller. 
The  chief  asset  of  the  bow  is,  however,  its  lightness,  particu- 
larly for  high  speeds.  Vv''hen  the  elevation  of  the  trolley  wire 
is  changing,  the  collector  must  also  rise  and  fall,  and,  unless 
its  inertia  be  very  small,  it  will  tend  to  leave  the  wire  at  times, 
thus  drawing  an  arc  and  at  the  same  time  reproducing  a  ham- 
mering effect  on  the  wire.  Disregarding  the  weight  of  the 
pantagraph  mechanism,  which  is  common  to  both  kinds  of 
collector,  the  average  roller  weighs  thirty  pounds,  whilst  the 
bow  weighs  about  six.  Over  and  above  the  pressure  neces- 
sary to  support  the  weight  of  the  collector,  the  usual  pressure 
on  the  trolley  wire  is  about  thirty-five  pounds  for  the  roller 
and  from  five  to  ten  pounds  for  the  aluminium  bow.  It  will  !)e 
gaithered  from  this  tiiat  the  bow  i.s  tlie  ideal  collector  for  high 
speeds.  The  only  electric  railway  tests  which  resulted  in 
speeds  of  over  100  miles  per  hour  were  made  in  Europe  with 
aluminium  bows.  At  1,500  \olts  twin  aluminium  collectors 
drawing  100  -amperes  froiu   the  line  each   would  supply  a 


December  1,  1917 


THE   ELECTRICAL  NEWS 


29 


motor  car  or  locomotive  of  400  h.p.  covering  the  require- 
ments of  all  but  the  heaviest  service.  For  very  heavy  slow- 
speed  operation,  however,  the  roller  trolley  collecting  right 
up  to  the  limiting  capacity  of  the  line  wire  has  all  the  advan- 
tages. If  properly  adjusted  neither  type  of  collector  wears 
the  trolley  wire  unduly,  but  the  bow  has  the  advantage  of 
supplying  lubricant  direct  to  the  point  of  contact.  As  will  be 
seen  in  Fig.  2,  the  sections  used  are  designed  with  a  groove 
running  their  whole  length.  This  groove  is  packed  with  a 
mixture  of  grease  and  graphite,  which  eftectually  minimizes 
the  abrasion  of  the  wire  and  improves  the  contact. 

The  bow-collector  is  almost  universal  in  Europe  for  street, 
interurban,  and  heavy  railway  service,  the  trolley  wheel  or 
roller  being  very  seldom  seen.  The  pattern  shown  at  (D), 
Fig.  2,  is  used  on  an  important  single-phase  suburban  electric 
railway  in  England.  This  type  of  bow  collects  about  100 
amps,  on  a  service  involving  frequent  and  rapid  accelerations, 
and  yields  about  3,500  miles  before  being  renewed.  One  of 
these  bows,  four  feet  in  length,  weighs  five  pounds,  and  costs 
about  $2.50.  On  the  basis  of  four  collectors  to  a  train,  there- 
fore, the  cost  is  1/3  per  train  mile,  not  allowing  for  the  scrap 
value  of  the  discarded  strip.  Several  installations  give  much 
greater  mileage  than  this,  10,000  miles  being  not  unusual  for 
lighter  service.  Fig.  3  (C)  shows  the  section  of  the  collector 
which  is  employed  on  'the  heaviest  European  electric  loco- 
motives yet  constructed. — those  which  are  operating  through 
the  Loetschberg  Tunnel,  in  Switzerland.  There  are  two  col- 
lectors to  a  2,000  h.p.  locomotive,  and  at  a  trolley  pressure  of 
15,000  volts  the  current  per  bow  would  figure  out  at  50  am- 
peres. Owing  to  the  low  power  factor  at  starting,  however, 
the  actual  current  for  acceleration  is  much  greater  than  this. 


Combining  Brick  or  Granite  Block  with  Wood 
Paving  Block 

The  view  herewith  shows  the  novel  combination  of  brici-; 
and  creosoted  wood  paving  block  laid  in  alternate  rows  in 
the  tracks  of  the  Toledo  Railways  and  Light  Company,  on 
Main  Street,  Toledo,  Ohio.,  and  described  in  Municipal  En- 
gineering. This  construction  is '  attracting  the  attention  of 
street  railway  engineers  in  all  parts  of  the  country. 

On  this  work  a  6-in.  100-pound  steel  rail  was  used.  A 
2-in.  header  block  was  laid  under  the  hall  of  the  rail,  provid- 


Alternate  rows  of  wood  block  and  brick. 

ing  for  the  tread  of  the  flange  of  the  wheels.  A  detail  of  the 
construction  is  as  follows:  ^ 

Alternate  rows  of  Kreolite  end  lug  wood  paving  blocks 
and  ordinary,  second-hand  paving  bricks  were  used,  with  the 
wood  blocks  laid  about  "i-  higher  than  the  adjoining  rows 
of  bricks.  The  blocks  were  treated  with  but  6  pounds  of 
creosote  per  cubic  foot  of  timber  by  the  Rueping  process,  as 
it  is  only  desirable  to  prevent  the  decay  of  the  wood.  Owing 
to  the  presence  of  (he  lugs  the  creosoted  wood  block  will 


expand  without  buckling,  keeping  the  construction  perman- 
ently smooth,  tight,  and  compact.  The  interstices  between 
the  individual  units  comprising  this  pavement  were  filled 
with  a  Kreolite  bituminous  filler.  The  bricks  used  had  already 
seen  five  years  of  service  in  the  track,  and  quite  a  number 
were  shattered  and  broken. 

This  very  interesting  piece  of  track-work  has  now  been 
completed  about  six  months,  and  the  traffic  has  ironed  it  into 
smooth,  compact,  homogenous-appearing  wearing  surface. 

This  method  of  construction,  it  is  claimed,  not  only  gives 
a  greater  stability  to  street  car  track  pavement,  but  also  pre- 
vents loose  joints  and  loose  rails,  as  the  wood  will  continu- 
ally swell,  due  to  the  absorption  of  moisture,  through  direct 
contact  or  through  the  humidity  of  the  atmosphere,  and  thus 
keep  the  pavement  solid  and  tight  at  all  seasons  of  the  year. 

The  wood  block  rows  are  laid  a  little  higher  than  the 
rows  of  brick,  so  that  the  annealing  effects  of  the  traffic  will 
weld  the  wood  over  the  edges,  preventing  the  cobbling  of  the 
bricks. 

It  is  obvious  that,  in  the  case  of  alternate  rows  of  bricks 
and  Kreolite  end  lug  wood  blocks,  the  first  cost  of  a  cre- 
osoted Vv^ood  block  street  pavement  would  be  greatly  reduced. 
.\t  the  same  time  many  of  the  advantages  of  both  kinds  of 
paving  material  would  be  retained,  with  none  of  their  objec- 
tionable features,  it  is  claimed.  A  brick  pavement  construct- 
ed with  alternate  rows  of  wood  blocks  would  be  transformed 
into  a  qtiiet  pavement,  while  an  ordinary  rectangular  creosot- 
ed wood  block  pavement  would  be  transformed  into  a  non- 
slipperj',  non-bleeding-,  non-bulgifig,  and  much  lower-priced 
pavement. 


Railway  &  Power  Engineering  Corporation 

An  announcement  of  importance  has  just  been  made  I'c- 
garding  the  formation  of  the  Railway  and  Power  Engineer- 
ing Corporation,  Ltd.,  which  includes  the  Aarious  depart- 
ments necessary  for  the  equipping  of  railway,  light,  power, 
mining,  and  industrial  plants.  This  corporation  has  well 
recognized  business  connections  with  leading  manufacturers, 
and  is  in  an  excellent  position  to  secure  the  ibest  of  equip- 
ment and  supplies  for  its  customers.  The  organization  con- 
sists of  competent  and  thoroughly  practical  engineers  and 
salesmen,  capable  of  demonstrating  the  value  and  use  of  all 
their  lines  of  equipment  and  supplies,  and,  in  addition,  of 
giving  complete  and  valuable  advice.  The  president  of  the 
company  is  one  of  the  best-known  figures  in  Canadian  engi- 
neering circles — Mr.  Theo.  Malm,  late  of  the  Canadian  North- 
ern Railway  System. 

Under  the  present  abnormal  conditions  it  is  often  im- 
possible to  secure  the  customer's  material  in  time  to  me-ct 
his  purpose,  and  an  important  feature  of  the  announcemc.i ! 
just  made  by  this  corporation  is  that  they  have  opened,  tem- 
porarily, a  "used  equipment  department,"  where  all  equip- 
ment sold  is  subject  to  the  customer's  inspection.  The  cor- 
poration, however,  will  give  all  possible  advice  and  assist- 
ance in  bringing  the  equipment  to  its  highest  possible  effi- 
ciency without  any  added  cost  to  the  customer. 

A  more  complete  outline  of  the  functions  of  the  Railway 
and  Power  Engineering  Corporation,  Ltd..  will  be  given  in 
their  own  announcement  in  our  December  J,")  issue.  In  the 
meantime  they  have  opened  ofiices  at  202  C.P.R.  Building, 
Toronto. 


Mr.  J.  E.  Dobson,  late  Scottish  representati\e  of  Brace 
Peebles  &  Co.,  Ltd.,.  Edinburgh,  has  been  appointed  London 
office  manager  to  the  company,  in  place  of  the  late  Mr.  R. 
(jauntlett,  and  has  now  taken  up  his  new  duties  at  Hastings 
House,  Norfolk  Street,  Strand.  We  feel  sure  that  Mr.  Dob- 
son's  many  friends,  both  in  Scotland  and  clsewhore,  will  wish 
him  every  success  in  his  new  appointment. 
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Personals 

Mr.  William  J.  Lynch,  whose  appointment  as  general 
manager  of  the  Quebec  Railway,  Light,  Heat,  and  Power 
Company  was  announced  in  the  Electrical  News  some. time 
ago,  is  an  example  of  the  fact  that  the  most  important  exe- 
cutive positions  do  not  always  gravitate;  to  the  men  of  most 
years,  for  he  is  only  35  years  old.  His  early  education  was 
acquired  at  the  Commercial  Academy  Christian  Brothers' 
School,  Quebec,  and  he  entered  the  employ  of  the  Montmor- 
ency Electric  Power  Company,  as  office  clerk,  in  1897,  and 
was  appointed  cashier  m  1900,  at  the  time  .of  the  amalgama- 
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Mr.  W.  J.  Lynch. 


tion  of  the  Montmorency  Electric  Power  Company  with  the 
Quebec,  Montmorency,  and  Charlevoix  Railway  and  Quebec 
District  Railway.  In  1905  he  was  appointed  accountant  and 
in  1907  treasurer.  In  1909,  at  the  time  of  the  merging  of  the 
public  utilities  in  the  city  of  Quebec  and  district,  now  oper- 
ated by  the  Quebec  Railway  Company,  he  was  appointed 
treasurer  and  comptroller,  which  position  he  occupied  until 
the  time  of  his  promotion  to  succeed  the  late  Mr.  H.  G.  Mat 
thews  as  general  manager.  Mr.  Lynch  is  a  man  of  broad  in- 
terests and  wide  experience,  and,  under  his  competent  direc- 
tion, it  is  confidently  anticipated  that  the  future  opejation 
and  expansion  of  the  Quebec  Railway,  Light,  Heat  and  Power 
Company  will  be  most  gratifying. 

Mr.  E.  V.  Caton,  chief  engineer  city  of  Winnipeg  light 
and  power  department,  has  been  elected  a  member  of  the 
Canadian  Society  of  Civil  Engineers. 

Mr.  H.  E.  Randall,  Jr.,  Montreal,  in  charge  of  the  sales 
department  in  an  engineering  capacity  of  the  Shawinigan 
Water  and  Power  Company,  has  been  elected  a  junior  mem- 
ber of  the  Canadian  Society  of  Civil  Engineers. 

Mr.  D.  J.  Beatty  who  was  connected  with  the  Nortlicrn 
Electric  Company  for  several  years  and  was  head  of  the  pub- 
licity department,  has  joined  the  79th  Battery.  Mr.  H.  S, 
Stevenson,  Mr.  Realty's  assistant,  is  now  in  charge  of  the 
department. 

Mr.  J.  W.  White  has  been  appointed  manager  of  the 
power  and  railway  divisions  of  the  Detroit  office  of  the  West- 
inghouse  Electric  &  Mfg.  Company.  Mr.  White  was  formerly 
connected  with  the  Pittsburgh  oftice  of  this  company,  subse- 
quently becoming  associated  with  the  Allis-Chalmers  Com- 
liany,  but  has  now  returned  to  the  Westinghouse  Company, 
assuming  the  posittnn  above  noted. 


Mr.  M.  B.  Hastings,  secretary  of  A.  H.  Winter  Joyner, 
Limited,  Toronto,  who  left  Canada  last  spring  as  lieutenant 
in  the  67th  Battery,  Canadian  Field  Artillery,  recently  arrived 
in  France  and  reports  that  he  is  enjoying  the  life. 

Mr.  A.  E.  B.  Hill,  C.E.,  for  ten  years  v.ith  the  B.  C.  E.  K. 
Company,  Vancouver,  retired  recently.  Members  of  the  staff 
united  in  presenting  him  with  a  solid  silver  loving  cup,  the 
presentation  being  made  by  Manager  Geo.  Kidd,  who  voiced 
the  esteem  of  the  officials  and  employees  of  the  company. 

Mr.  I.  H.  Steven,  lately  resident  electrical  engineer  at 
the  Tough  Oaks  Mine,  which  position  he  has  held  since  his 
return  from  France  in  August,  1916,  after  spending  two  years 
on  active  service  on  telephone  work  with  the  Canadian  Ar- 
tillery, has  become  associated  with  Mr.  W.  A.  Buchanan, 
Canadian  representative  of  the  Mechanical-  Appliances  Com- 
pany, Milwaukee.  Mr.  Steven  will  have  charge  of  the  elec- 
trical sales  end  of  the  business  and  is  specializing  for  the 
present  on  Watson  motors,  1/8  to  75  h.p.,  and  Sirocco  fans. 
Mr.  Buchanan's  office  is  located  at  526  Traders  Bank  Build- 
ing, Toronto. 


B.  C.  E.  R.  Co.  Are  Inconsiderate 

Lady,  in  New  Westminster  interurban  station:  "Why 
have  you  no  looking-glass  in  this  station?  I  never  heard  of 
a  railway  station  without  a  mirror  before.  The  way  these 
jitneys  muss  up  your  hair  is  fierce." 


Trade  Publications 

The  Hunchman — Volume  IV.,  Number  4,  distributed  by 
the  Canadian  General  Electric  Company;  a  very  attractive  lit- 
tle booklet  published  in  the  interests  of  better  illumination 
and  dealing  particularly  with  Ivanhoe  metal  reflectors  and 
Regent  illuminating  glassware. 

C.  G.  E.  Publications— Bulletin  41021,  R.F.  adjustable 
speed  motors;  bulletin  46201A,  single-phase  watthour  meters; 
l)ulletin  46010,  curve-drawing  instruments  for  alternating  and 
direct-current  circuits;  bulletin  46017,  direct-current  instru- 
ments. 

Projectors  and  Reflectors — The  Crouse-Hinds  Company 

of  Canada,  Limited,  are  distributing  catalogue  No.  303,  dated 

October  15,  1917.  describing  and  illustrating  various  types  of 

Imperial  flood  light  projectors  and  reflectors  developed  to 

date.    Tables,  diagrams,  and  prices  are  also  given, 
i- 

Insulating  Materials — Chicago  Mica  Company,  Valpar- 
aiso, Ind.,  is  distributing  catalogue  No.  21,  on  "Champion" 
insulating  materials.  It  deals  particularly  with  Champion 
oiled  cambric  and  Champion  tapes.  The  cambric  is  made  in 
thicknesses  from  5  to  15  mils,  and  is  furnished  in  rolls  of  25, 
50,  and  100  square  yards.  The  tapes  are  cut  bias  or  straight 
and  are  obtainable  in  widths  from  three-eighths  to  three 
inches.  These  oiled  fabrics  have  very  high  insulating  quali- 
ties. 

Pole  Line  Hardware — The  Hubbard  Catalogue  comprises 
a  complete  list  of  Hubbard  pile  line  hardware  and  Peirce 
construction  specialties,  under  the  following  sections::  Pole 
work  material;  guying  material;  cross  arms,  pins,  and  fittings; 
high  tension  arms  and  fixtures;  pole  top  pins  and  fixtures; 
secondary  distribution  fixtures;  universal  lighting  arrestors; 
transformer  mounting  material;  Peirce  service  wire  brackets, 
hammer  drills,  and  expansion  bolts;  street  lamp  suspension! 
devices;  electric  railway  material;  cable  suspension  material: 
underground  cable  material;  telephone  and  telegraph  wiring ; 
line  and  track  construction  tools;  Bates  expanded  ;teel  poles. 
The  Hubbard  and  Peirce  lines  are  being  manufactured  in 
Canada  by  the  Acme  Stamping  and  Tool  Works,  Hamilton. 
Two  hundred  sixty  pages,  splendidly  illustrat';'' 
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The  Ills  of  the  Electric  Contracting  Industry- 
Best  Solved  by  Co-ordinating  the  Various 
Interests— A  New  Use  for  the 
Wheatstone  Bridge 

In  an  address  before  the  eleventh  annual  convention  of 
the  National  Electrical  Contractors'  Association,  held  in  New 
Orleans,  Mr.  William  L.  Goodwin  spoke  on  the  "Ills  of  the 
Industry."  Mr.  Goodwin  was  formerly  general  manager  of 
the  Pacific  States  Electric  Company,  a  California  jobbing 
house,  but  is  now  on  the  staff  of  the  General  Electric  Com- 
pany, and  it  is  safe  to  say  that  hfs  plan  of  reorganization  was 
the  chief  topic  of  conversation  and  discussion  at  the  conven- 
tion. 

It  was  not  so  much  that  Mr.  Goodwin  said  anything  new 
as  that  he  said  it  in  a  new  wa3^  He  put  it  a  little  more  con- 
cisely and  particularly  he  caught  the  attention  of  the  dele- 
gates by  his  method  of  illustration.  In  a  word,  the  new  plan 
— the  Goodwin  plan,  as  it  came  to  be  called — is  nothing  more 
than  a  closer  co-ordination  of  all  the  various  elements  in  the 
electrical  trade — manufacturer,  jobber,  dealer,  contractor — 
and  the  novelty  in  method  of  presentation  consisted  in  liken- 
ing these  various  elements  to  the  arms  in  a  Wheatstone 
bridge.  It  was  doubtless  this  idea  of  "balance,"  the  basic 
idea  of  the  bridge,  that  caught  the  public  fancy. 

For  the  benefit  of  those  of  us  who  may  have  almost  for- 
gotten what  a  wheatstone  bridge  is,  let  us  recall  that  it  is  a 
simple  laboratory  instrument  for  determining  the  value  of 
any  unknown  resistance  by  balancing  it  against  a  known  re- 
sistance, the  condition  of  balance  being  indicated  by  means 
of  a  galvanometer  or  any  very  sensitive  current  measuring 
instrument.  The  operation  of  the  instrument  involves  the 
constant  adjustment  of  the  resistances  in  its  four  arms. 
Herein  lies  its  similarity  to  the  electrical  trade.  The  smooth 
running  of  this  industry  demands  the  continuous  adjustment 
and  tuning  of  the  four  elements — manufacturer,  jobber,  deal- 
er, and  contractor. 

Mr.  Goodwin  outlined  his  plan  at  great  length,  and  space 
does  not  permit  us  to  reproduce  his  explanation  in  full.  We 
are  printing,  however,  certain  sections  of  his  address,  in 
which  we  have  endeavored  to  include  the  most  important 
statements  and  arguments.  The  speaker's  realistic  diagram 
is  also  reproduced: 

Mr.  Goodwin's  Address 

In  approaching  this  whole  question  I  want  it  to  be  un- 
derstood that  I  have  endeavored  to  confine  my  study  and 
recommendations  to  basic  principles,  something  which-  is  not 
generally  understood  by  the  membership  of  this  and  other 
organizations.  Having  to  do  with  tiiese  Ijasic  principles,  I 
want  to  add,  further,  that  there  is  nothing  original  in  what  I 
am  going  to  present  to  you  to-day,  except,  possibly,  tb.is 
wheatstone  bridge  principle  of  electrical  merchandisirg. 
Everything  else  is  the  result  of  tlte  collective  thought,  study, 
and  experience  of  the  thoughtful  men  of  the  industry.  iM> 
part  has  simply  been  to  uncover  these  facts.  tabnla«-o  tneni. 
■3.r\d.  present  them  in  understandable  form. 

To  get  down  to  the  real  question  of  the  ills  of  uur  indiis- 


try  we  must  constantly  have  in  mind  that  in  order  to  provide 
a  remedy  we  must  first  determine  the  cause.  Most  of  our 
effort  in  the  past  has  been  to  solve  the  problems  before  us, 
without  any  consideration  of  the  basic  cause  of  the  trouble. 
It  is  useless  to  discuss,  for  instance,  the  question  of  organ- 
ization, the  question  of  merchandising,  and  to  criticize  the 
methods  proposed  unless  those  criticizing  are  in  possession 
of  basic  facts — and  what  I  mean  I)y  basic  facts  are  questions 
that  have  never  been  discussed  in  our  various  trade  organiza- 
tions. 

I  spent  a  great  deal  of  time  recently  in  a  meeting  of  the 
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electrical  wholesalers,"  and  there  I  found  that  the  discussion 
at  the  particular  meeting  was  along  the  lines  of  internal  in- 
vestigations of  cost  overhead,  packages,  and  distribution;  that 
much  time  and  money  was  being  spent  by  that  organization  iii 
the  solution  of  that  question:  whereas,  as  a  matter  of  fact,  it 
occurred  to  me  immediately  that  the  basic  cause  was  from 
without,  and  the  men  of  that  organization  have  been  discuss- 
ing that  problem  for  profiably  ten  years,  and  even  now  have 
not.  realized  that  the  basic  cause  is  outside  n(  their  i)\vii 
organization.  Xo  effort  whatever  has  been  made  to  approach 
the  subject  from  that  standpoint.  That  is  what  I  refer  to 
when  I  say  that  organizations  slmnld  only  deal  with  and  dis- 
cuss basic  facts. 

Another  ill  of  the  industry   has  been  the  attempt  on  ihe 
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l>art  of  existing  organizations  to  solve  these  many  problems 
])>-  treatment  only  within  their  own  organizations.  It  is  im- 
possible, in  an  industry  such  as  ours,  made  up  of.  at  least  four 
commercial  factors,  to  solve  any  of  the  more  important  pro- 
blems, except  first  by  discussion  within  each  organization  and 
conclusions  as  to  basic  facts,  and  then,  by  co-ordination, 
bringing  the  other  organizations  together  to  discuss  the  pro- 
blems jointly,  by  all  interested.  Until  that  one  principle  is 
recognized  the  solution  is  not  here. 

Present  National  Organization 
Another  great  ill  that  I  hope  will  soon  be  cast  aside,  but 
which  is  a  very  live  question  at  this  time,  is  the  form  of  your 
present  National  Contractors'  Association,  Mr.  Chairman. 
The  nature  of  your  association  does  not  permit  of  the  treat- 
ment of  the  problems  before  you  to  such  a  degree  that  you 
have  been  able  to  attract  the  great  numbers  of  men  in  the 
contractor-dealer  branch  of  the  industry.  This  is  evidenced 
by  the  fact  that  in  the  many  years  that  this  organization  has 
been  operated  you  have  now  a  membership  of  approximately 
.twelve  hundred.  That  suggests  a  fundamental  fault  right 
there.  What  the  fault  is.  or  was,  is  immaterial.  I  classify  it 
as  a  fundamental  fault.  That 'is  not  with  the  idea  of  criticiz- 
ing the  men  who  have  worked  so  honestly  and  faithfully  in 
behalf  of  the  interests  of  the  organization,  but  it  is  simply  an 
evidence  of  the  many  difficulties  we  have  had  in  struggling 
with  our  problems— because  it  is  also  evident  in  all  other 
organizations.  Therefore,  in  approaching  the  question  of 
organization  it  was  immaterial  to  me  how  the  various  clauses 
of  the  constitution  were  set  in  order,  or  what  the  objects  of 
the  organization  were  to  be;  but  to  provide  a  basic  plan  of 
organization  that  would  take  care  of  present  and  future  re- 
quirements. 

Plan  of  Proposed  Organization 

The  plan  of  organizgrtion  shown  upon  the  chart  here  pre- 
sented may  leave  the  impression  that  it  is  too  elaborate,  that 
it  is  too  involved.  But  you  must  remember  this  one  point — 
and  if  you  ever  lose  sight  of  it  you  will  lose  sig'i;l  of  the  fun- 
damental reason  for  your  present  small  membership — that  of 
the  great  number  of  electrical  contractors  and  dealers  in'  this 
country,  the  large  majority  will  never  be  able  to  attend  any 
but  the  single  meeting  held  in  the  lower  group  (local  meet- 
ings). That  is  as  far  as  they  will  be  able  to  go.  Financial 
and  other  conditions  will  not  permit  of  their  even  traveling 
to  the  district  meeting,  nor  to  the  state  meeting,  nor  to  the 
division  or  national  meetings,  and  if  you  cannot  provide  a 
plan  which  will  permit  of  an  organization  where  all  matters 
discussed  above  may  be  passed  upon  and  presented  for  dis- 
cussion below,  you  cannot  interest  the  thousands  of  concerns 
in  this  business.  So  the  idea  that  I  have  had  in  mind  at  all 
times  was  to  provide  a  simple  organization  within  the  reach 
of  all  and,  at  the  same  time,  provide  a  connecting  link  where 
the  bigger  problems  discussed  above  in  the  larger  organiza- 
tion could  be  passed  upon  by  the  smaller  organization.  Less 
than  10  per  cent,  of  the  membership  of  this  proposed  organ- 
ization will  ever  get  to  a  national  meeting,  no  matter  where 
it  is  held. 

Lack  of  Definite  Sales  Policies 

.\ Mother  ill  ill  our  industry  is  the  lack  of  definite,  known 
sales  policies  on  the  part  of  the  manufacturer,  the  wholesaler, 
and  the  retailer.  T  challenge  any  man  here  present  to  get  up 
and  clearly  outline  the  sales  policy  of  any  five  manufacturers 
in  the  United  States.  That  condition,  that  lack  of  a  definite 
policy  on  the  part  of  the  manufacturer,  results  in  many  mis- 
understandings,with  ronsetpient  demoralization,  wasted  en- 
ergy, and  troubles  to  both  parties.  I  recommend  that  each 
company  summarize  its  own  pnibleiiis,  define  its  policy,  .mrl 
make  public  announcement,  so  tiiat  we  w  ill  know  where  each 
and  every  one  stand,  and  we  will  then  In-  in  a  |)osition  to 
Mi.ikc  an  inf cllim-nl  ilccisiori  as  tn  the  loiiicrns  we  care  tn 


December  1,  1917 

deal  with  and  the  products  that  we  care  to  handle.  Such 
well-defined  policies  are  in  common  practice  in  almost  every 
industry  except  the  electrical  industry. 

Lack  of  Retail  Distribution 

Another  great  ill  in  our  industry  is  the  lack  of  retail  dis- 
tribution. The  basic  causes  leading  up  to  a  lack  of  retail  dis- 
tribution are  many.  Immediately  when  they  are  understood 
and  solved,  retail  distribution  will  develop  at  a  very  rapid 
rate. 

And  this  one  question  of  lack  of  retail  distribution  sug- 
gests that  I  point  out  what  I  claim  to  be  a  scientific  method 
of  electrical  merchandising  according  to  the  "Wheatstone 
Bridge"  principle.  I  struggled  with  this  question  for  more 
than  seven  years.  I  simply  mention  that  in  passing,  to  im- 
press upon  you  the  fact  that  I  have  not  jumped  at  conclu- 
sions; that  I  have  given  due  consideration  to  all  of  these 
l^roblems,  obtaining  opinions  from  many  men  in  the  industry, 
discussing  these  questions  freely  and  arriving  at  my  conclu- 
sions. 

We  have  in  the  electrical  industry  a  condition  to  deal 
with  tliat  is  proi>ably  more  serious  than  any  other  single  item, 
in  that  the  success  of  our  whole  industry  depends  upon  pro- 
per merchandising  methods.  Electrical  merchandising,  at  this 
time,  and  in  the  past,  has  been  in  the  control  of  men  trained 
along  technical  and  engineering  lines — a  profession  which  we 
are  proud  to  recognize.  But,  on  the  other  hand,  I  claim  that 
scientific  electrical  merchandising  is  just  as  much  a  profes- 
sion as  electrical  engineering.  But  to  get  men  of  an  engi- 
neering trend  of  mind  to  appreciate  that  fact  is  our  real  diffi- 
culty, because  the  master  mind  on  engineering  problems  be- 
lieves that  he  possesses  a  master  mind  on  merchandising 
problems.  Existing  conditions  should  convince  anyone  that 
this  is  a  fundamental  error.  What  we  need  in  this  industry — 
and  particularly  in  the  larger  companies,  whether  they  be 
manufacturing,  wholesaling,  or  central  station  institutions — 
are  men  trained  along  merchandising  lines,  and  that  all  ques- 
tions pertaining  to  merchandising  shall  be  handled  by  men  of 
that  special  training,  rather  than  left  to  the  will  of  engineers 
who  do  not  understand  the  problem.  That  suggested  the 
thought  that  if  we  are  going  to  present  this  question  of  mer- 
chandising to  men  of  engineering  minds  we  must  talk  in  lan- 
guage that  they  understand.  They  certainly  have  not  shown 
to  us  that  they  understand  merchandising  and  can  talk  to  us 
in  language  tl^at  we  understand — because  we  do  not  under- 
stand it  and  do  not  admit  that  the  present  policies  are  cor- 
rect^ And  so  I  have  concluded  that  if  I  am  going  to  talk  to 
men  of  engineering  minds,  I  am  going  to  talk  to  them  in 
language  that  they  will  understand.  And  so  I  worked  on  this 
principle  of  the  "Wheatstone  Bridge,"  lielieving  that  every 
engineer,  no  matter  how  competent  or  otherwise,  at  least 
understands  the  principle  of  the  "Wheatstone  Bridge,"  the 
l)asic  principle  of  electrical  measurement.  If  I  could  apply  to 
electrical  merchandising  the  basic  principles  of  the  measure- 
ment of  electricity  then  Mr.  Engineer  would  understand  that 
there  was  something  to  merchandising. 

Wheatstone  Bridge 

What  did  we  find?  We  found  that  the  "Wheatstone 
15ridge"  not  only  supplied  the  fundamental  necessary  to  the 
development  of  our  industry,  but  it  supplies  every  funda- 
mental necessary  to  the  merchandising  division  of  our  busi- 
ness, and  the  organization  of  our  business,  as  I  have  pointed 
out  in  the  little  pamphlet  that  has  been  distributed. 

The  whole  question  of  merchandising,  simply  put,  means 
that  we  must  have  a  balance.  We  have  to  contend  with 
manufacturer,  central  station,  wliolesaler,  retailer,  and  ihc 
consuming  pul)!ic,  and  if  v^^e  cannot  keep  all  five  interests  in 
lialance.  then  our  time  is  consumed  in  lost  motion,  due  to 
friction  and  wrangling  between  the  branches.  How  are  wc 
going  to  get   a  perfect   balance   without    llie  "^^M^eatstone 
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Here  He  Is— 

The  Modern  Santa-Claus 


Santa  Claus  fights  with  the  Allies — His  "Kit"  contains  only  items  approved  by  the  Food  % 
Controller,  the  Power  Controller  and  the  Commission  of  Conservation. 


Every  item  stands  for  all- 
the-year-round  efficiency. 


His  presents  relieve  the 
monotony  of  the  dail^  rou- 
tine. 


They  release  valuable 
hours  each  da^  for  recrea- 
tion and  pleasure. 

They  appeal  to  every 
age  and  every  station  in 
life. 


Yet  withal  they  are  more 
beautiful,  more  sentimen- 
tal, than  ever. 
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Bridge"?  And  how  are  we  going  lo  get  it  with  the  "Wheat- 
stone  Bridge"? 

I  think  you  will  all  agree  that  at  the  present  time  the  gal- 
vanometer is  away  off  balance.  It  is  off  balance  because  of 
improper  policies  on  the  part  of  each  branch  of  the  industry. 
Starting  with  the  public,  which,  again,  is  the  basic  causo  of 
our  ' existence,  we  must  first  consider  its  interests.  If  we  do 
not,  we  are  going  to  be  hampered  by  improper  legislation,  re- 
straints and  restrictions  that  will  compel  us  to  get  back  into 
balance.  Much,  of  the  legislation  in  this  country  affecting  the 
electrical  industry  is  the  result  of  a  single  branch  of  the  in- 
dustry getting  out  of  balance  with  the  other  branches,  creat- 
ing friction,  precipitating  antagonism,  resulting  in  the  other 
three  branches  influencing  the  public,  who,  in  turn,  have 
passed  laws  detrimental  to  another  branch. 

I  saw  evidences  of  that  condition  in  many  sections  of  the 
country.  There  should  be  no  need  for  regulation  of  public 
utilities,  if  the  public  utilities  will  regulate  their  own  actions. 

Explanation  of  Wheatstone  Bridge 

Starting  with  the  public,  the  first  point  of  contact  is  with 
the  financial  interests,  made  up  of  the  public,  but  a  class. 
From  the  public  our  money  concentrates  in  these  financial 
centres,  in  all  the  various  communities,  in  the  form  of  capital, 
and  it  is  from  that  class,  either  represented  through  banks, 
trust  companies,  or  other  institutions,  or  the  public  direct, 
that  we  must  draw  our  capital  to  the  industry.  So  long  as 
the  "Bridge"  is  in  balance  and  the  public  are  satisfied,  and  ■ 
returns  are  justified,  money  will  flow;  and  as  it  flows  the 
first  point  of  contact  is  with  the  manufacturer.  Without  the 
manufacturers'  product  we  would  not  have  the  industry.  The 
manufacturer,  therefore,  will  take  off  his  requirements  of 
capital  for  manufacturing  development.  The  capital  next 
passes  to  the  central  station,  because  without  the  energy  the 


other  two  branches  could  not  progress.  So  the  central  sta- 
tion must  next  take  oflf  its  share  of  the  capital.  Next  comes 
the  wholesaler  and  retailer,  the  two  factors  which  have  to  do 
with  distribution.  So  that  all  factors  must  constantly  remain 
in  balance — otherwise  this  line  is  broken. 

After  we  have  provided  capital,  and  manufacturers,  cen- 
tral stations,  wholesalers,  and  retailers  have  been  created, 
then  we  start  on  our  journey  of  merchandising.  I  claim  that 
each  interest  involved  should,  rightfully,  be  recognized  as 
possessing  the  right  to  sell  its  product  to  whoever  it  pleases, 
whether  it  be  wholesaler,  central  station,  retailer,  or  even  to 
the  public  direct,  and  we  should  never  commit  any  act  or  dis- 
cuss any  point  that  tends  to  prevent  any  interest  from  so 
doing.  The  moment  we  do  we  throw  the  "Bridge"  out  of 
balance,  because  that  is  a  fundamental  privilege  extended 
under  the  laws  of  our  country,  which  permit  any  concern  to 
conduct  its  business  as  it  pleases,  so  long  as  it  is  by  s'ingle 
effort,  and  the  minute  you  attempt  to  prevent,  by  word  of 
mouth,  or  otherwis.e,  any  manufacturer,  wholesaler,  central 
station,  or  anyone  else,  from  transacting  their  business  in  the 
way  that  they  have  concluded  is  best  for  them,  difficulty  is 
encountered  and  the  "Bridge"  goes  out  of  balance  again.  i3ut 
in  preparing  the  "Bridge"  you  will  note  that  I  have  very  care- 
fully placed  the  manufacturer,  the  central  station,  the  whole- 
saler and  retailer  at  the  extreme  points  of  the  bridge,  to 
clearly  indicate  that  in  the  distribution  of  the  product  from 
manufacturer  to  consumer  it  is  not  necessary  for  merchandise 
to  pass  through  any  fixed  channel.  It  is  not  necessary  for 
the  product  of  the  manufacturer  to  be  sold  through  the  whole- 
saler. In  that  case  the  line  would  go  down  here  and  out. 
Nor  is  it  necessary  for  the  manufacturer  to  sell  generating 
apparatus  through  the  central  station.  .  In  that  case  the  line 
would  go  through  the  central  station.  Nor  is  it  necessary  for 
either  of  these   three   branches   to   transact   their  busincis 
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Graphic  representation  of  the  Goodwin  plan  of  merchandising  and  reorganization  of  the  electrical  industry  so  as  to  co-ordinate  the  in- 
terests of  the  manufacturer,  central  station,  jobber,  electrical  contractor  and  dealer  in  such  a  way  as  to  result  in  a  business  for  each 
characterized  by  stability  and  prosperity.  The  diagram  makes  use  of  the  principles  of  the  Wheatstone  Bridge  and  calls  for  a  balancing  of 
the  elements  involved  in  much  the  same  manner  as  required  in  the  operation  of  that  electrical  instrument. 
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ihrough  Ihe  retailer,  I)ecau6e,  in  tlial  case,  tlie  line  would. liavt 
to  go  right  through  the  retailer.  The  idea  is  simply  this- 
That  all  interests  must  recognize  the  interests  of  others;  thai 
in  merchandising  passing  from  manufacturer  to  consriiiier 
you  must  make  contact  with  the  various  branches.  When  the 
manufacturer  proceeds  to  reach  the  consumer  he  is  faced  with 
the  wholesaler  in  the  path  of  his  progress;  and  he  is  likewise 
faced  with  the  retailer  in  the  path  of  his  progress,  and  if  his 
plan  of  merchandising  is  fundamentally  correct  he  has  made 
due  provision  for  all  points  of  contact,  and  no  friction  re- 
sults. If,  for  instance,  you  attempted  to  force  the  flow  of 
material  through  these  various  channels,  what  would  happen? 
Mr.  Manufacturer,  in  his'  endeavor  to  reach  the  public,  may 
fmd  himself  blocked  by  the  wholesaler,  who  would  simply 
decline  to  market  his  product  in  the  way  that  Mr.  Manufac- 
turer demanded,  and  the  manufacturer  would  have  to  go  .nit 
of  business,  if  such  a  condition  were'  possible.  We  can  never 
advocate  any  such  insane  idea  in  electrical  merchandising. 
But  if  the  wholesaler  is  entitled  to  a  place  in  the  process  of 
distribution  he  will  remain  there  so  long  as  he  is  an  economic 
factor,  and  so  long  as  he  is  an  economic  factor  it  is  desirable 
for  the  manufacturer  utilizing  that  means  of  distribution  to 
bear  in  mind  that  he  makes  contact  with  the'wholesaler,  even 
though  he  sells  his  product  direct  to  the  consumer;  and  if  he 
bears  that  in  mind  he  has  provided  a  differential  in  his  selling 
discounts,  which,  summed  up,  simply  means  that  business  will 
not  be  placed  in  the  hands  of  either  wholesaler  or  retailer 
without  the  services  that  must  be  rendered;  that  Mr.  Whole- 
saler and  Mr.  Retailer  can  earn  a  compensation  if  they  render 
service;  but,  if  they  sit  idly  by,  in  their  offices,  and  answer  the 
questions  I  heard  some  of  the  retailers  answer  yesterday  on 
the  question  of  merchandising,  Mr.  Manufacturer  or  Mr. 
Wholesaler  will  be  compelled  to  go  direct  to  the  consumer  in 
order  to  get  an  outlet  for  his  product. 

Error  of  Purchasing  on  Price  Basis 

One  of  the  fundamental  errors  made  by  electrical  con- 
tractors— and  I  know  many  of  them,  and  many  of  them  •■.re 
my  personal  friends — is  their  almost  insane  desire  to  purchase 
on  price.  Did  anyone  ever  hear  of  an  electrical  contracLor 
purchasing  anything  without  first  qualifying,  "What  is  yoiir 
price?"  That  is  the  basis  of  buying.  Fundamentally  it  is 
wrong.  When  you  buy  you  buy  with  an  object  in  mind,  and 
that  object  is  to  sell;  and  the  object  in  selling  is  to  produce  a 
profit,  and  that  is  what  you  are  interested  in.  It  is  often  said 
that  a  good  buy  is  a  good  sell.  Let  us  reverse  it — a  good  sell 
is  a  good  buy.  Profit  never  results  until  the  sale  is  com- 
pleted. Be  more  considerate,  when  you  purchase,  of  the  pos- 
sibility of  selling  at  a  profit,  and  be  less  concerned  with  the 
price  at  which  you  buj'.  When  Mr.  Salesman,  so-called,  waits 
upon  you  and  ofifers  to  sell  you  a  product,  give  him  this  ques- 
tion and  see  whether  he  is  going  to  sell  or  not:  "How  am  I 
going  to  sell  your  commodity,  and  what  profit  am  I  assured — 
reasonably  assured — when  I  sell  it?"  A  man  or  a  concern 
who  sells  you  on  price,  and  price  only,  has  no  consideration 
for  your  interests.  What  we  want  in  the  electrical  industiy 
is  constructive  selling,  with  the  fundamental  idea  that  the 
transaction  from  manufacture  ror  wholesaler  to  contractor 
does  not  complete  the  sale.  The  sale  is  not  completed  until 
the  product  is  in  the  hands  of  the  public,  you  have  received 
your  money,  taken  care  of  your  overhead,  and  have  something 
left  for  a  profit. 

Tendency  of  All  Branches  to  Indulge  in  Functions  of  Others 

Another  fundamental  error  is  the  tendency  of  manufac- 
turers and  wholesalers,  and  others,  to  indulge  in  functions 
that  could  more  economically  be  taken  care  of  by  others.  I 
believe  that  if  a  careful  study  were  made,  there  are  very  few 
wholesalers  in  the  country  to-day  who  are  conducting  a  retail 
department  at  a  profit.  They  apply  the  principles  of  whole- 
saling to  the  business  of  retailing.    The  expenses  of  retailiing 


are  charged  tci  vvfiolebaliiig,  and  vice  versa.  .\.s  a  result  oi 
that  condition  wholesalers  are  to-day  demanding  from  manu- 
facturers margins  far  in  excess  of  those  they  require  to  eco- 
nomicallj'  distribute  the  product  of  the  manufacture?.  T  mean 
by  that  that  it  is  unfair  to  present  to  a  manufacturer  figures 
which  show  that  your  overhead  is  17  per  cent,  and  that  you 
must  have  a  compensation  above  that  figure  before  you  will 
be  interested  in  marketing  his  product;  when,  as  a  matter  of 
fact,  your  proper  rate  of  per  cent,  should  be  12,  but  it  has 
been  elevated  to  17  per  cent,  because  you  have  a  retail  depart- 
ment. If  a  wholesaler  is  going  to  retail,  then  let  him  segre- 
gate his  business,  just  as  he  would  segregate  wholesaling  and 
contracting;  charge  to  retailing  the  proper  items;  and  I  want 
to  tell  you  that  no  wholesaler  in  these  United  States  to-day 
can  indulge  in  retail  electrical  merchandising  at  any  17  ;)er 
cent,  overhead.  But  because  he  has  consolidated  wholesaling 
and  retailing,  he  only  ol)liges  the  manufacturer  to  concede 
him  a  discount  equivalent  to  his  overhead  for  wholesaling, 
plus  a  fair  rate  of  profit;  and,  in  reality,  he  retards  the  retailer 
who  has  an  overhead  of  probably  more  than  2.5  per  cent.;  and. 
so  Mr.  \Vholesaler  and  Mr.  Manufacturer,  without  realizing 
what  they  have  been  doing,  have  been  obliging  the  retailers 
of  this  country  to  conduct  a  retail  business  on  a  wholesale 
margin. 

Curse  of  Cheap  Price  Idea 

Another  ill  of  the  industry,  and  one  that  is  not  appre- 
ciated by  electrical  people,  is  that  there  exists  a  belief  on  the 
part  of  the  contractor,  wholesaler,  manufacturer,  and  central 
station  interests  that  it  is  impossible  to  sell  our  commodity 
unless  we  of¥er  it  at  a  cheap  price.  And  so  the  price  of  the 
electrical  commodity  has  been  lowered  to  such  an  extent  that 
we  haven't  even  left  provision  for  actual  overhead  expense, 
and  the  various  interests  participating  are  unable  to  maintain 
their  own  institutions.  I  mean  by  th'at  that  it  was  the  belief, 
which  still  obtains  in  many  directions,  that  we  would  never 
interest  the  electrical  public  in  household  devices  unless  we 
could  get  the  price  of  an  electrical  flat-iton  down  to  about  a 
dollar  and  a  half.  After  several  hundred  years  of  merchan- 
ing,  manufacturers  of  an  ordinary  cast-iron  flat-iron  with  a  de- 
tachable handle  are  able  to  sell  their  product  at  about  a  dollar 
and  a  half,  and  we  attempted  to  compete  with  that  particular 
article.  The  resull  was  no  profit  for  wholesalers  or  retailers; 
a  lack  of  desire  on  the  part  of  the  wholesaler  or  retailer  to  put 
any  sales  ef¥ort  behind  the  commodity,  resulting  in  the  neces- 
sity of  the  central  station  branch  of  the  industry  marketing 
this  product,  because  of  the  desire  to  fill  their  lines  with  kilo- 
watts. Only  recently  we  have  found  that,  due  to  increase  in 
cost  of  raw  material,  labor,  and  other  causes,  it  has  been 
necessary  to  increase  the  prices  of  all  commodities.  -It  has 
not  retarded  the  sale  of  anything.  We  must  never  get  the 
price  so  low  that  we  will  be  obliged  to  reduce  or  remove  the 
margins  to  those  participating  in  the  sale.  The  public  v/ill 
purchase  our  commodity  when  it  is  properly  presented  to 
them,  and  the  question  of  price,  whether  it  be  three  and  a  half 
or  three  dollars  and  sixty  cents  for  an  electrical  flat-iron,  after 
all,  is  immaterial.  We  must  appreciate  the  fundamental  prin- 
ciple of  selling  and  let  the  question  of  price  take  care  of  itself. 
This  tendency  extends  to  the  contractors  in  an  acute  form, 
and  in  order  to  bring  out  the  point  I  just  want  to  recall  what 
happens  to  you  when  you  drop  into  the  average  haberdash- 
ery. You  go  in  and  say  to  the  clerk,  "I  would  like  to  buy  a 
dollar  shirt,"  and  out  comes  the  dollar  shirt.  Immediately  a 
two-dollar,  a  three-dollar,  and  a  five-dollar  shirt  are  also  laid 
o^it,  and  the  poor  little  one-dollar  shirt  is  lost  in  the  pile,  and 
your  eye  immediately  turns  td  the  five-dollar  shirt;  and  how 
often  do  you  buy  the  one-dollar  shirt  The  true  merchant 
never  attempts  to  put  any  effort  behind  his  low-priced  com- 
modity. His  effort  is  always  to  cause  you  to  buy  sometliing 
better  than  you  intended  to  buy;  and,  having  convinced  3'ou 
and  completed  the  sale  of  what  you  went  in  to  purchase,  does 
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111-  stop  then?  "May  1  show  you  soim-  socks,  underwear,  col- 
lars, or  ties?"  And  before  you  have  a  chance  to  say  no,  the 
counter  is  littered  with  them,  and  you  buy  a  tie  and  a  pair  of 
socks  and' a  few  other  articles  that  you  didn't  really  want  at 
all.    That  is  salesmanship  and  merchandising. 

What  does  the  electrical  contractor  do?  I  will  tell  you 
what  he  does:  He  gets  the  plans  and  specifications  from  :be 
architect,  and  not  in  one  case  out  of  a  thousand  does  he  ever 
suggest  an  addition.  But  he  immediately  points  out  to  Mr. 
.Vrchitect  how  much  he  can  cut  out  of  the  job  and  save  money. 
Your  idea  of  merchandising  is  to  give  a  man  less  than  be 
actually  wants  and  needs,  and  so  our  country  is  just  littered 
with  buildings  of  all  kinds  and  character,  in  which  it  is 
almost  impossible  to  connect  an  incandescent  lamp,  let  alone 
a  portalile,  or  an  accessory  of  any  kind,  and  in  almost  every 
case  their  elimination  has  been  through  the  suggestion  of 
the  electrical  contractor.  The  contractor  should  never  bid 
on  a  job  of  any  kind  without  offering  some  kind  of  a  sug- 
gestion that  it  ought  to  be  a  little  better,  or  that  something 
ought  to  be  added.    That  is  merchandising. 

Lack  Knowledge  of  Costs 

Lack  of  knowledge  of  costs  has  been  talked  of  so  often 
and  has  been  written  of  in  the  papers  so  much,  but  even  so, 
as  important  as  it  is,  it  is  not  understood.  I  suggested  to 
some  electrical  contractors  in  New  York  City,  at  one  of  their 
meetings,  that  it  was  very  important  that  they  should  gather 
information  from  their  members  as  to  their  cost  of  over- 
head. I  was  answered  by  a  gentleman  present,  who  said  that 
he  believed  that  that  was  incidental  to  their  problem;  that  it 
wasn't  quite  necessary.  I  know  that  a  great  many  of  the 
men  present  in  that  meeting  believed  that  they  had  an  over- 
head of  about  10  per  cent,  and  when  the  figures  came  in,  if 
my  memory  serves  me  correctly,  the  lowest  man  was  about 
1.5  per  cent,  and  the  highest  man  was  about  24  per  cent.  Do 
not  guess  at  your  overhead.  If  you  don't  know,  go  out  and 
hire  an  expert  accountant;  go  to  any  jobber  in  the  com- 
munity and  ask  for  ^he  services  of  his  head  bookkeeper  or 
credit  man,  and  he  will  gladly  come  into  your  office  and  take 
off  a  statement  and  tell  you  what  your  overhead  is.  And 
then,  after  you  know,  remember  that  every  operation  must 
provide  for  the  cost  of  material,  labor,  overhead,  and  profit. 
You  must  remove  that  mistaken  idea  that  exists  in  the  minds 
of  many  contractors,  that  with  increasing  volume  you  have 
decreasing  costs.  I  can  prove  to  anyone  who  needs  the  proof 
that  increased  volume  results  in  increased  cost,  because  the 
greater  the  business  the  more  attention  to  details,  and  the 
more  attention  to  details  the  greater  security  of  the  busi 
ness,  and  the  greater  the  security  of  the  business  the  more 
money  it  costs  to  operate. 


A  New  Small  Squirrel-Cage  Induction  Motor 

.\  new  line  of  induction  motors  has  been  recently  placed 
on  the  market  by  the  Crocker-Wheeler  Company,  Ampere. 
.\'.J.  These  motors,  known  as  the  C-W  Form  P  motors,  are  of 
the  squirrel-cage  type,  ranging  in  size  from  one-half  to  three 
horse-power,  and  arc  designed  for  constant-speed  operation 
on  60-cycle  polyphase  circuits.  The  mechanical  construction 
of  these  motors  is  compact,  rugged,  and  simple.  Rigid  frames 
and  end  shields,  liberally-designed  shafts  and  bearings,  ample 
air  gaps,  and  good  insulation  enable  these  motors  to  with- 
stand the  severe  service  met  with  by  this  type  of  motor.  Good 
starting  torque  and  high  po-wer-factor  are  among  the  electri- 
cal features  of  these  motors,  the  lon.g  and  successful  exper- 
ience of  the  C'rocker-Wheeler  Company  in  designing  and 
building  motors  for  application  to  all  classes  of  service  result- 
ing in  this  design  of  motor,  in  which  the  electrical  characteris- 
tics are  combined  in  such  a  v/ay  as  best  to  meet  the  require- 
ments of  small-motor  applications. 

.\mong  the  special  features  of  these  motors  is  their  cffi- 
rieiit  ventilation.    A  nuin]>cr  of  the  rotor  l)ars  project  for  a 
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short  distance  at  each  t^nd  of  the  rotor  core.  These  projecting 
ends  of  the  rotor  liars  serve  as  efficient  fans.  .Attached  to  the 
inside  of  each  of  the  bearing  shield.s  is  a  pressed  steel  guide 
that  separates  the  incoming  from  the  outgoing  air.  iVir  is 
thus  drawn  into  the  motor  at  each  end  through  openings  near 
the  shaft  and  then  forced  by  the  fans  against  the  stator  wind- 
ing, around  the  ends,  and  finally  out  through  the  holes  near 
the  outer  periphery  of  the  shields.  This  construction  prevents 
the  outgoing  warm  air  from  mixing  with  the  air  being  drawn 
into  the  motor.  A  maximum  cooling  effect,  with  a  minimum 
of  windage  loss,  is  thus  obtained.  Strong  insulation  of  the 
stator  windings  is  obtained  by  placing  the  coils  in  well-insu- 
lated slots  and  impregnating  the  complete  core  and  winding 
with  a  special  varnish  which  renders  them  moistuie-proof  and 
enables  them  to  withstand  acid  fumes.  After  the  core  and 
coils  are  removed  from  the  impregnating  tanks  they  are  baked 
and  again  dipped  in  varnish  and  baked.  The  bearings  are 
large,  with  oil  grooves  so  located  that  no  matter  in  what 
direction  the  belt-pull  may  be  there  will  be  a  film  of  oil  be- 
tween the  shaft  and  the  bearing,  thus  reducing  friction  to  a 
minimum.  Dust  and  dirt  are  kept  out  of  the  bearings  by 
sheet-metal  caps  at  the  ends  and  by  self-closing  oil-well  cov- 
ers. Slotted  feet,  cast  integral  with  the  stator  frame,  facili- 
tates accurate  belt-tension  adjustment. 


Look  Who's  Coming! 

The  Canadian  Westinghouse  Company  have  issued  an 
attractive  Christmas  folder,  entitled  "Look  Who's  Coming!" 
to  which  the  answer,  on  opening  the  folder,  is  a  jolly-looking 
Santa  Claus,  ^ith  a  quantity  of  Westinghouse  ware  in  his 
ample  sack.  The  folder  proceeds  to  describe  window  dis- 
plays, display  cards,  newspaper  cuts,  etc.,  which  are  supplied 
by  this  company  to  the  retail  trade  and  which  illustrate  in  i 
very  attractive  way  the  various  electrical  household  appli- 
ances manufactured  by  the  Westinghouse  Company. 


Don't  Take  It  For  Granted 

Don't  take  it  for  granted  this  Christmas  that  the- public 
knows  all  about  electrical  goods.  The  average  man  or  wo- 
man has  never  been  brought  to  realize  one-tenth  of  what,  on 
account  of  your  intimacy  with  the  business,  has  become  sec- 
ond nature  to  you.  The  next  three  weeks  is  the  crucial  time 
in  whi<!h  to  get  the  attention  of  the  public.  For  example,  try 
what  a  list  like  that  given  herewith  will  show  them.  It  may 
be  old  to  you  but  it  is  new  to  them  and  will  make  them  open 
their  eyes  to  the  almost  unlimited  applications  of  electricity. 
Don't  overlook  the  fact  that  many  householders  still  think 
of  electricity  as  good  merely  for  lighting  and  ironing.  There 
is  no  reason  in  the  world  why  they  do  not  use  other  house- 
hold appliances  except  that — they  don't  appreciate  the  value 
of  them.  Let  it  be  your  aim  this  Christmas  season  to  tell, 
over  and  over  again,  the  story  of  the  convenience,  luxury  and 
low  cost  of  electric  operation  of  dozens  of  little  home  ap- 
pliances— a  story  that  is  old  to  you  and  me  but  still  new  and 
wonderful  to  the  public  and  still  quite  incredil)le  because  it 
seems  too  good  to  believe. 


Portable  Electric  Lighting  Plants 

It  is  stated  that  in  both  the  French  and  Italian  armies 
portal)le  electric  lighting  plants  are  being  largely  made  use  of 
for  the  illumination  of  officers'  quarters.  The  sets  consist  of 
a  water-cooled  petrol  engine,  direct-coupled  to  a  generator, 
l)oth  being  mounted  on  a  wooden  ,platform  capable  of  being- 
carried  by  a  couple  of  soldiers.  Wiring  and  lamp  sockets  are 
packed  separately,  and  are  in  charge  of  an  electrician.  The 
entire  outfit  is  brought  up  on  a  motor  wagon,  and,  with  the  aid 
of  three  or  four  men,  staff  quarters  can  be  fitted  up  with  an 
electric  lighting  installation  in  about  an  hour's  time. — Electri- 
cal Review. 
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Electrical  Presents   Mean  True  Friendship 

Gifts  that  are  really  appreciated— No  one  thanks  you  to-day  for  a 

Christmas  Present  that  is 

not  of  permanent  use — Every  item 

on  this  list  means  " 

Value  FcCClVCU* 

TOYS  AND  NOVELTIES 

Aerial  swing 

( ias  engine 

Electric  top 

Christmas  tree  lamp  reflectors 

,\ernplane 

1  lydro-electric  gencrnrnr 

Picture  and  post-card  jjroject 

>r        Bird,  fruit  and  nut  lamps 

Animals,   electric  eyed 

Lamp  post 

Magic  lantern 

Miniature  incandescent  lamps 

Automobile 

Locomotive 

Motion  picture  machine 

Electric  scarfpin 

Circuit  breaker 

;\'Ierry-g<i-ri)und 

Shock  coil 

Battery  fan 

(.Vane  and  hoist 

Motor 

Battery 

liattery  motor 

Dynamo 

Motor  ;ind  countershaft 

l'>attery  lantern 

Chalk  eraser  cleaner 

Electric  boat 

Power  station 

Flashlight 

Corn  popper 

Electric  engine 

Railway  outfit 

Dark  room  lantern 

ILirseshoe  magnet 

Electric  questioner 

Steam  engine  and  dynanio 

Lantern  attachment  (battery) 

Magnet  charger 

Electric  range 

Telephone 

Illuminated  pads  and  pencils 

Telegraph  instrument 

Elevator 

Thriller  magneto 

Pistol  flashlight 

Wireless  telegraph  instruments 

Electrically  operated  dog  housr 

Train 

Bicycle  lighting  oiutit 

Tool  kit 

Experimental  laboratory 

Transformer 

Canoe  lamp 

Fan 

Trolley  car 

Electric  candle 

I'aDy  natu"on 

Ferris  wheel 

Water  power  plant 

Christmas  tree  ligliting  outfit 

Nursery  light 

"I'jvm"  motor 

Book  on  electricity 

LUXURIES  AND 

CONVENIENCES 

Electric  foiuitain 

IHiiminated  table  ornament 

Reminder  clock 

Alarm  clock 

Electric  watch  charm 

Library  lamp 

Shaving  mirror 

liattery  lantern 

Electrically  lighted  wall  mirror 

Luminous  switch  plate* 

Shaving  mug 

*       ];ed  lamp 

Electrically  lighted  table  clock 

Massage  vibrator 

Silk  hat  iron 

Candlestick 

Flashlight  cane 

Novelty  electric  candle 

Silk  lamp  shade 

Chair  lamp 

Flashlight  umbrella 

Oil  lamp  attachment 

Talking  machine  motor 

Chimes  and  bells 

Floral  decorations 

Ornamental  bird  cage 

Talking  machine  record  light 

Cigar  lighter 

Flower  basket 

Ornamental  fan  stand 

Traveler's  iron 

("omb  and  curling  iron 

Foot  warmer 

Ornamental  pendant  cluster 

Traveler's  companion 

Curling  iron 

Hair  drier 

Perfumer 

Traveler's  stove 

Curling  iron  heater 

Hair  waver 

Piano  lamp 

Traveler's  lamp,  cord,  and  plug 

Desk  companion 

Hand  lantern 

Portable  radiant  beater 

Vest  pocket  flashlight 

Desk  fan  . 

Heating  pad 

Reading  lamp 

Watch  case  flashlight 

Desk  lamp 

Illuminated  pads  and  pencils 

Reed  or  wicker  portable 

Writing  desk  lamp 

HOUSEHOLD  UTILITIES 

Bell  ringer 

Dish  washer 

Griddle 

Refrigeratbr 

I'ath  heater 

Disc  stove 

Grill 

,  Regulating  lamp  or  socket 

Boiler 

Disinfector 

Hand  lamp 

Saute  pan 

Broiler 

Drink  mixer 

Hot  closet 

Serving  table 

Cereal  cooker 

Egg  boiler,  cooker  or  steamer 

Hot  plate 

Sewing  machine  motor 

Casserole 

Egg  set 

Ice  cream  freezer 

Sewing  machine  portable  lainp 

Chafing  dish 

Egg  tester 

Illuminated  porch  number 

Stew  pdVi 

Chocolate  and  cream  warmer 

Electrically  heated  faucet 

Immersion  electric  nearer 

Sterilizer 

Churn 

Fan 

Ironing  machine 

Table  cooking  set 

Clothes  drier 

Fireless  cooker 

Kitchen  power  unit 

Table  lamp 

Clothes  washer 

Flat  iron 

Lemon  squeezer 

Tea  ball  pot,  kettle  or  urn 

Coffee  mill 

Food  carrier 

Meat  chopper 

Tea  wagon,  electrically  fitted 

Coffee  percolator 

Food  warmer 

Meat  slicer 

Toaster 

Coffee  set 

Fruit  juice  extractor 

Milk  warmer 

•  Toaster-stove 

Combination  cooker 

Fruit  and  vegetable  peeler 

Plate  warmer 

Utility  motor 

Cook  stove 

Frying  pan 

Radiator 

Vacuum  cleaner 

Corn  popper 

Fumigator 

Rain  alarm 

Waffle  iron 

Cream  whipper 

Gas  lighter 

Range  or  stove 

Water  purifier 

AUTOMOBILE  DEVICES 

Battery  lamp 

Electric  horn 

Inspection  lamp  and  magnet 

Spark  plug  intensifier 

Clock 

Electrically  heated  gloves 

Limousine  annunciator 

Spark  plug  tester 

Foot  warmer 

Engine  and  radiator  heater 

Limousine  cluster  liglit 

Steering  wheel  warmer 

Lamp  kit 

Garage  and  tire  pumps 

Limousine  telephone 

Spotlight 

Lock 

Garage  portable  lamp 

Limousine  '  radiator 

Storage  battery 

Signal  bell 

Headlight  dimmer 

Pocket  testing  meter 

Storage  battery  tester 

Signal  lights 

Headlight  glare  diffuser 

Signal  gloves 

Trouble  lamp 

Headlight  voltage  regulator 

Spark  plug 

\'ulcanizer 

Cigar  and  pipe  lighter 

Hydrometer  for  battery  testing 

SICKROOM  ACCESSORIES 

Bath  cabinet 

Electrically  heated  cap 

Medical  battery 

Obesity  apparatus"  ' 

Bed  lamp 

Electrically  heated  garment 

Medical  coil 

Sterilizer 

Body,  joint  and  limb  bakers 

Electrically  heated  pillow 

Medicator 

Therapeutic  lamp 

Candle  or  night  light 

Foot  warmer 

Milk  bottle  or  fooff  warmer 

Treatment  apparatus 

Deodorizer 

Heating  device 

Motor  chair 

Vibrator 

Ceiling  clock 

Heating  pad 

Nurse  signal 

\'iolet  Ray  apparatus 

Electrically  lieated  blanket 

Mechanical  exerciser 

KLECTRICAI,  RKCORn 
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What  is  New  in  Electrical  Equipment 


Linccir  Expansion  of  Copper  Bus 

In  many  central  station  and  industrial  plants  the  linear 
expansion  of  bus  runs  with  change  of  temperature,  and  has 
given  rise  to  much  difficulty.  In  some  cases  this  displacement 
of  bus  bar  due  to  expansion  has  damaged  the  insulators  used 
in  the  erection,  and  has  in  other  cases  destroyed  the  align- 
ment of  switches  placed  in  immediate  connection  with  the 


ha 


Bus-bar  expansion  joint. 

bus.  The  chart  (.below)  is  arranged  very  conveniently  for 
the  direct  determination  of  the  actual  expansion  of  a  bus  run 
of  JOO  feet  in  length  over  any  reasonable  range  of  tempera- 
ture established  in  either  degrees,  Centrigrade  or  Fahrenheit. 
For  simplicity  the  exij/ansion  is  taken  both  ways  from  an 
assumed  installation  temperature  of  25  degrees  C.  (77  degrees 
F.),  so  that  over  all  ordinary  ranges  the  total  expansion  for 
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TEMPERATURE  DE-GRttS 
Linear  expansion  of  copper  for  different  temperatures  C.  and  F. 

100  feet  of  bus  run  will  be  the  sum  of  the  values  shown  above 
and  l)elow  the  installation  length.  For  example,  a  hundred 
length  of  l)us,  on  which  the  temperature  might  vary  from  JO 
degrees  C.  to  .55  degrees  C,  would  contract  0.3  inch  below  in- 
stallation length  at  10  degrees  C.  and  expand  0.6  inch  over 
installation  length  at  5.')  degrees  C,  or,  disregarding  the  in- 


stallation entirely,  would  have  a  total  change  of  length  of 
nine-tenths  of  an  inch  over  the  temperature  range  chosen. 
The  co-operation  of  the  Bureau  of  Standards  in  establishing 
the  varying  coefficient  of  expansion  for  copper  has  made  the 
presentation  of  this  data  in  this  most  convenient  chart  pos- 
sible by  the  engineering  department  of  one  of  the  electrical 
manufacturers. 

Any  damage  to  the  insulators  or  nearby  switches  may  be 
forestalled  by  the  judicious  relief  of  this  bus  travel  by  means 
of  expansion  joints.  It  should  be  noted  that  the  expansion 
determined  from  the  chart  is  the  actual  expansion  and  is 
somewhat  greater  than  the  relative  expansion  of  the  bar  to 
the  supporting  structure.  The  supporting  structure  has  gen- 
erally less  expansion  over  any  range  of  temperature,  and  is 
not  sul)jected  to  such  a  wide  variation  of  temperature  as  the 
Inis  bar  itself,  nor  does  it  respond  so  quickly,  since  the  tem- 
perature variation  is  first  in  the  room  air  and  not  in  the  build- 
ing material  itself. 

To  forestall  the  difficulties  arising  from  bus  bar  expan- 
sion one  of  the  manufacturers  has  produced  an  expansion 
joint  identical  in  principle  to  that  previously  made  up  and 
used  by  several  companies.  These  joints  bolt  into  the  bus 
and  impose  no  poor  connection  nor  reduction  of  bar  stack 
conductivity.  These  elements  are  furnished  for  stacks  of  any 
number  of  bars  of  all  the  Ijar  sizes  and  spacings  C'lmmon  to 
present  practice.  The  conductivity  of  the  joint  is  equal  to  or 
greater"  than  that  of  the  bar  stack  which  it  joins,  and  is  very 
flexible  because  of  its  thorough  lamination.  These  joints  are 
produced  in  all  sizes  by  the  General  Devices  and  Fittings 
Company,  of  Chicago,  111. 


Dead  Front  Panel  Switches  With  Connections  for  Cartridge 

Fuses 

The  Bryant  Electric  Company,  of  Bridgeport,  Conn.,  an- 
nounce an  addition  to  their  comprehensive  line  of  dead  front 
panel  switches.  Devices  of  this  character,  both  in  the  rotary 
and  push-button  types,  have  been  in  use  for  some  time.  .These, 


however,  have  been  fitted  with  connections  for  plug  fuses. 
Now,  where  the  conditions  do  not  permit  of  the  use  of  plug 
fuses,  as,  for  instance,  on  circuits  above  125  volts,  a  Bryant 
panel  tinit  can  be  had,  with  connections  for  cartridge  fuses. 
The  great  convenience  and  economy  of  these  switches  is 
readily  apparent  when  it  is  borne  in  mind  that,  with  a  small 
quantity  of  units  in  stock,  a  dealer  or  contractor  is  enabled 
to  provide  for  the  immediate  assembly  of  a  panel  board  of 
practically  any  number  of  circuits  without  requiring  special 
mounting  or  the  collation  of  a  number  of  different  parts. 

Each  unit  is  complete  in  itself,  consisting  of  a  substantial 
porcelain  base,  upon  which  are  mounted  two  demountable 
switch  mechanisms  with  fuse  connections,  all  ready  for  con- 
necting to  the  circuits.  Aside  from  the  feature  of  conven- 
ience the  method  of  affording  safety  against  shock  to  the 
operator  is  worth  noting.  The  entire  front  of  each  unit  is 
fully  protected  by  substantial  sheet  fibre.  This  effectively 
covers  and  iprotects  all  live  parts,  so  that  it  is  impossible  for 
a  careless  or  thoughtless  operator  to  get  a  shock.  The  covers 
or  front  of  these  units  are  regularly  furnished  in  black 
enamel,  l)nt  may  be  liad  in  other  finishes  when  specified. 
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Notwithstanding  any  statement  to  the  contrary 

written  or  verbal 

A.  H.  WINTER  JOYNER,  LIMITED 

are  the 
SOLE  AGENTS 
in  the  Province  of  Ontario 
for 

THE 

WESTON  ELECTRICAL  INSTRUMENT  CO. 
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'(^  To  Electrical  Engineers 


We  take  this  opportunity  of  reminding  our 
friends  that  we  are  Agents  for  the  following  high 
grade  apparatus : 

Weston  Electrical  Instrument  Co. 

Indicating  Instruments. 

The  Bristol  Company 

Recording  Instruments. 

'  General  Devices  &  Fittings  Company 

Switch  and  Bus  Equipment. 

G  &  W  Electric  Specialty  Company 

Potheads  and  Cable  Fittings. 

Philadelphia  Electrical  &  Mfg.  Co. 

Street  Lighting  Equipment. 

We  specialize  on  these  lines  and  on  these  lines  only,  and  con- 
sequently we  are  in  a  position  to  give  you  valuable  assistance 
in  any  problem  involving  the  above  apparatus,  thus  enabling 
you  to  select  the  equipment  which  has  been  specially  designed 
to  meet  your  particular  circumstances. 

Hence  Our  Motto : 

"Consult  a  Specialist" 

A.  H.  WINTER  JOYNER,  LIMITED 

TORONTO      -  MONTREAL 
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Automobile  Toggle  Switches 

The  cuts  herewith  represent  single  pole  automatic  toggle 
switch,  with  flush  plate,  single  pole  switch  with  recessed 
plate,  lock  switch,  and  three-gang  switch  combination,  now 
manufactured  by  the  Harvey  Hubbell,  Inc.  The  automatic 
toggle  switch  was  designed  with  a  view  toward  effecting  an 
improvement  over  the  existing  forms  of  switches  for  autom.o- 
bile  use,  such  as  those  employing  the  miniature  push-button 
or  the  single  plunger  type  which  consists  of  pulling  out  and 
pushing  in  a  small  handle.  It  is  claimed  that  the  toggle  or 
lever  or  tumbler  form  of  switch,  as  it  is  variously  referred  to, 
and  as  exemplified  in  the  single  pole  switch,  is  the  most  con- 
venient form  for  operating  in  an  automobile.  To  throw  on 
the  current  the  toggle  handle  is  simply  pushed  up  and  the 
reverse  operation  opens  the  circuit.  It  is  also  argued  by  the 
manufacturers  that  in  appearance  the  toggle  switch  is  artisti- 
cally superior  to  other  forms  now  on  the  market.  Another 
very  important  feature  is  the  indicating  arrangemeht  of  the 


Solenoid  Operated  Field  Switches  for  Remote  Control 

The  Canadian  General  Electric  Company  have  developed 
a  line  of  double  pole,  solenoid  operated  field  switches.  The 
switches  are  usually  mounted  on  a  base  near  or  attached  to 
the  field  rheostat,  or  they  may  be  located  on  the  exciter 
board  remote  from  the  main  control  board.  In  all  cases  they 
are  operated  by  means  of  small  control  switches  of  ^he  push 
and  pull  button  type  which  are  located  on  the  bench  or 
vertical  boards. 

Solenoid  operated  field  switches  are  similar  in  construc- 
tion to  non-automatic,  solenoid  operated  air  circuit  breakers, 
the  principal  points  of  dif¥erence  being  the  omission  of  car- 
bon secondary  contacts  and  the  addition  of  a  field  discharge 
switch.  The  field  discharge  switch  is  so  arranged  .that  the 
opening  of  the  solenoid  operated  field  switch  introduces  a 


Single  pole. 


3-Gang  switch. 


Recessed  plate. 


Lock  switch. 


toggle.  To  the  user  of  this  switch  it  becomes  second  nature 
to  press  the  handle  up  to  turn  on  the  lights  and  down  to 
turn  them  of?. 

These  switches  have  a  sufficient  carrying  capacity  to 
carry  the  load  of  almost  any  battery  or  magneto  circuit,  and 
have  successfully  withstood  the  test  as  h^igh  as  50  watts.  The 
interior  mechanism  is  simply  and  strongly  made.  The 
switches  can  be  furnished  in  single  pole  and  three-way  types 
with  flush  plate;  single  pole  and  three-way,  with  recessed 
plate;  momentary,  contact  type;  double  form  or  momentiry 
contact;  battery  magneto  circuits;  single  pole  and  three- 
way  lock  switches.  Lighting  systems  of  more  or  less  special 
character  can  be  arranged  by  gang  combinations  made  up  of 
these  various  types. 


New  Electric- Heater 

A  new  electric  air  heater  has  just  been  placed  on  the 
market  by  the  Canadian  General  Electric  Company.  This 
will  be  found  of  great  service  for  the  bathroom,  sick  room 


resistance  across  the  field  of  sufiicient  value  to  prevent  any 
injury  to  the  field  coil  windings  by  the  inductive  kick. 

Single  pole  field  switches  are  provided  with  operating 
coils,  one  for  closing  and  one  for  tripping,  both  mounted  in 
a  magnet  frame  immediately  below  the  contact  parts.  For 
double  pole  field  switches,  one  set  of  operating  coils  is  pro- 
vided, the  magnet  frame  being  centrally  spaced  between  the 
two  poles. 

Removable  handles  are  provided  so  that  any  of  these 
switches  may  be  closed  by  hand.  Insulated  buttons,  attached 
to  the  tripping  coil  plunger  and  easy  of  access,  provide  for 
hand  tripping. 

Solenoid  operated  field  switches  for  synchronous  motors 
started  from  the  alternating  current  source  are  ordinarily 
made  of  two  single  pole  elements  with  independent  closing 
and  opening  coils.  In  these  cases,  both  poles  of  the  field 
switch  are  closed  simultaneously  but  on'e  pole  precedes  the 
other  in  opening,  connecting  the  discharge  resistance  across 
the  field.  This  time  delay  in  the  opening  of  the  second  pole 
of  the  field  switch  is  obtained  by  means  of  a  time  limit  relay 
connected  in  the  control  circuit.  The  discharge  resistance 
circuit  is  opened  when  this  second  pole  finally  opens. 


or  nursery,  being  built  so  substantially  that  it  will  last  for 
years.  It  can  be  attached  to  any  lamp  socket.  This  heater 
is  light  in  weight  and  may  be  moved  wherever  requir.d.  It 
is  supplied  with  8  feet  of  cord  and  attacliment  plug. 


A  Unique  Experimental  Portable  Switchboard 

Mr.  F.  W.  Springer,  professor  of  electrical  engineering 
at  the  University  of  Minnesota,  has  recently  completed  a 
rather  unique  experimental  switchboard  for  use  in  the  uni- 
versity's laboratory,  which  has  proven  of  great  help  to 
students  in  solving  central  station  problems,  in  addition  to 
providing  means  for  making  interesting  tests.  The  switch- 
board is  made  of  a  skeleton  wood  frame  mounted  on  three- 
inch  rubber  tired  roller  bearing  casters.  The  equipment  on 
the  board  includes  a  complete  set  of  damped  Westinghouse 
central  station  switchboard  instruments  and  accessories,  as 
follows: 

Two  SO-ampero  and  two   iO-amperc  current  transform- 
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ers,  with  a  suitable  pair  of  double  throw,  double  pole  switches, 
so  that  either  set  of  transiormers  may  be  used.  Three  100- 
300-300/100  volt,  200  watt  potential  transformers.  One  three- 
phase,  3200-volt,  static  ground  detector,  not  connected.  One 
3  00-volt  a.c.  voltmeter  with  plugs  and  receptacles.  One  100- 
volt,  45-75  cycle  frequency  meter.  One  5-ampere,  60  cycle, 
ammeter,  with  plugs  and  receptacles.  One  three-phase,  110- 
volt,  5-ampere,  60-cycle  power  factor  meter.  One  110-volt, 
60-cycle,  synchroscope,  together  with  a  set  of  synchronizing 
lamps  and  accessories.  One  polyphase,  110-volt,  5-ampere, 
60-cycle,  wattless-factor  meter.  One  polyphase,  110-volt,  5- 
ampere  indicating  watt  meter.  One  300-volt  direct-current 
voltmeter  for  excitation  circuit.  One  10-ampere  direct-cur- 
rent type  ammeter  for  excitation  circuit.  Two  circuit  break- 
ers having  a  range  up  to  50  amperes  and  750  volts,  placed  at 
the  bottom  of  the  board,  together  with  special  cables  for 
connecting  them  in  the  main  circuit  as  desired. 

Switches  are  provided  for  the  following  purposes:  Two 
for  short  circuiting  the  secondaries  of  the  current  trans- 
formers. Three  for  changing  potential  primaries.  One  for 
changing  potential   primaries   from   three-wire  three-phase 


Portable  Experiment  Switchboard, 
to  four-wire  two-phase.  One  for  short  circuiting  the  shunt 
terminals  to  the  direct  current  ammeter.  A  push  button 
for  direct  current  voltmeter,  so  that  it  remains  ordinarily  open 
circuited.  One  main  switch  consisting  of  four  single-throw 
blades,  and  one  main  switch  with  the  four  blades  combined. 

The  board  being  portable,  can  be  shifted  readily  to  any 
desired  position  in  the  laboratory  and  thereby  made  to  fit 
mto  many  experiments  in  connection  with  single,  two  and 
three-phase  tests  of  motors,  generators,  transformers,  con- 
trollers, lines,  etc.  The  common  use  of  the  board,  as  de- 
veloped by  seven  years  of  use,  may  be  outlined  in  detail 
as  follows: 

As  a  perpetual  exhibit  of  central  station  instruments  as 
a  group  and  as  individuals,  available  to  visitors  and  students. 

As  an  illustration  of  the  principles  of  the  methods  of  con- 
necting polyphase  central  station  instruments,  made  par- 
ticularly clear  by  the  use  of  white  insulated  wire  for  the 
potential  circuits,  and  also  by  suitably  grouping  these  cir- 
cuits, and  by  using  different  sizes  of  wire  for  the  other  cir- 
cuits. Blueprints  are  also  used  in  connection  with  the  board 
as  an  exhibit,  showing  the  wiring  both  from  the  rear  and 
the  front. 

Frequently  the  cases  of  the  instruments  are  removed  for 
piirpr><;f  '-  of  <;tiulv. 


For  calibration  and  inter-comparison  of  the  wattmeter, 
ammeter,  voltmeter,  power  factor  meter,  etc. 

Used  frequently  in  connection  with  behavior  or  oper- 
ating tests  in  order  to  illustrate  general  principles,  especially 
those  arising  in  starting  machines  of  various  types. 

Sometimes  used  in  performance  tests  of  motors,  gener- 
ators, transformers,  etc.,  where  the  greatest  possible  ac- 
curacy is  not  demanded. 


Combined  Lighting  and  Battery  Charging  Set 

The  Main  Electric  Manufacturing  Company,  of  Pitts- 
burgh, have  recently  placed  upon  the  market  a  combined 
lighting  and  battery  charging  set,  as  illustrated.  This  set  is 
made  in  two  sizes — namely,  40  volt,  800  watt,  d.c,  and  40  volt, 
1.500  watt,  d.c.  The  former  will  light  ,forty  20-watt  lamps 
when  no  batteries  are  being  charged;  it  will  light  twenty  20- 
watt  lamps  and  furnish  10  amperes  for  battery  charging,  or 
will  light  ten  20-watt  lamps  and  furnish  15  amperes  for  bat- 
tery charging.  The  capacity  of  the  larger  set  may  be  divided 
up  and  utilized  in  the  same  way.  The  chief  advantage  of  this 
equipment  seems  to  lie  in  the  fact  that  it  is  economical  for 
both  lighting  and  battery  charging.  A  common  method  of 
charging  batteries  is  off  a  110-volt  circuit  through  resistance, 
llie  erticiency  depending  on  the  number  of  cells  being  charged 


in  series.  Thus  if  only  twenty  2-volt  cells  were  being  charged, 
utilizing  40  volts,  there  would  be  a  loss  of  70  volts,  or  practi- 
cally 75  per  cent.,  in  the  resistance.  The  low  voltage  charg- 
ing set  is  thus  more  efficient. 


Two  Christmas  sug- 
gestions—Toy battery 
Motor  and  Boudoir 
Lamp  in  Ivory,  and 
Brass-Nerlich  &  Co., 
Toronto. 
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"  New  Books 

Practical  ,  Electricity — by  Terrell  Croft;  McGraw-Iiill 
Book  Company,  Inc.,  New  York,  publishers;  cloth  binding: 
size  8  X  ^14;  330  pages;  30G  illustrations;  $3.50  net.  The 
primary  object  of  the  book  is  stated  to  be  to  present  ihe 
fundamental  facts  and  theories  relating  to  electricity  and  its 
present-day  applications  in  a  straightforward,  easily-under- 
stood way  for  study  by  any  man  of  little  mathematical  train- 
ing who  desires  to  acquire  a  working  knowledge  of  the  sub- 
ject. Secondarily,  it  is  designed  tor  universiiy  graduates 
who  desire  a  medium  for  reviewing,  refreshing,  and  re-con- 
structing in  line  with  modern  theory  and  practice,  their  pre- 
vious conceptions  of  electrical  and  magnetic  phenomena.  An 
important  feature  of  the  book  is  the  amount  of  space  given 
over  to  the  modern  electron  theory.  The  scope  of  the  work 
may  be  gathered  from  the  following  section  headings:  Matr 
ter  and  the  Electron  Theory;  Magnetism;  Fundamental  Ideas 
Concerning  Electricity;  Currents  of  Electricity;  Electromo- 
tive Force,  Current,  Resistance,  and  Ohm's  Law;  Work, 
Power,  Energy,  Torque,  and  Efficiency;  The  Generation  of 
Electrical  Energy;  Electric  Circuits;  Electromagnetisra ;  the 
Magnetic  Circuit;  Magnetic  Leakage;  Calculation  of  Magnet 
Windings;  Applications  of  Electromagnets;  Magnetic  Trac- 
tion and  Lifting  Magnets;  Hysteresis;  Contact  Electromotive 
Forces;  The  Principles  of  Primary  Cells;  Types  and  Con- 
nections of  Primary  Cells;  Electrolysis;  Storage  Batteries; 
Electromagnetic  Induction;  Mutual  Induction;  Self  Induc- 
tion; Inductance;  Self  Inductance;  Mutual  Inductance;  En- 
ergy Stored  in  the  Magnetic  Field;  Eddy  Currents;  Princi- 
ples; The  Shunt  Motor  and  Its  Starting  and  Control;  Series 
and  Compound  Wound  Motors;  Direct  Current  Motor 
Power,  Current  and  Voltage  Relations;  Characteristics  of 
Alternating  Currents;  Alternating  Current  Generator  Prin- 
ciples and  Construction;  How  Alternators  Develop  Electro- 
motive Forces;  Alternating  Current  Vectors  and  Vector  Dia- 
grams; The  Addition  and  Subtraction  of  Alternating  Cur- 
rent Values;  Effects  of  Resistance  and  Inductance  in  Alter- 
nating Current  Circuits;  What  Reactance  and  Impedance 
Reallj^  Mean;  Permittance  or  "Capacity"  in  Alternating  Cur- 


rent Circuits;  Figuring  Alternating  Current  Circuits;  Power 
and  Power  I'"actor  in  Alternating  Current  Circuits;  Poly- 
phase Circuits  and  Systems;  TransforTners,  Their  Principles 
and  Applications;  Three  Wire  Distribution  and  Systems. 

Hydro-electric  Power  Stations — by  Eric  A.  Lof  and  David 
B.  Rushmore;  John  Wiley  &  Sons,  Inc.,  New  York,  publish- 
ers. Cloth'  bound;  6  in.  x  9  in.;  833  pages;  well  illustrated; 
price,  $6.00.  This  book  deals  with  and  explains  the  problems 
which  must  be  solved  in  connection  with  the  construction  and 
management  of  hydro-electric  power  stations  so  that  the 
manager  or  engineer  may  select  power  equipment  and  fully 
understand  the  economic  factors  which  enter  into  each  in- 
dividual situation.  The  authors  have  endeavored  to  describe 
the  most  recent  engineering  practice  and  have  included  a  con- 
siderable amount  of  information  not  obtainable  in  books 
previously  published.  It  will  prove  a  useful  educational 
treatise  for  the  student  and  operating  man  and  should  result 
in  improved  service  and  operation  efficiency  of  many  hydro- 
electric systems.  The  scope  of  the  work  may  be  gathered 
from  the  following  chapter  headings: — General  introduction; 
Hydrology;  Classification  of  developments;  Dams  and  head- 
works;  Water  conductors  and  accessories;  Storage  reser- 
voirs; Power-house  design;  Hydraulic  equipment;  Electrical 
equipment;  Economical  aspects;  Organization  and  operation. 


The  annual  convention  of  the  Canadian  Independent 
Telephone  Association  was  held  in  the  City  Hall,  Toronto. 
Ont.,  November  31  and  22,  at  which  the  following  officers 
were  elected:  Honorary  president,  Col.  T.  R.  Mayberry,  In- 
gersoll;  president,  F,  S.  Scott,  Brussels;  vice-president,  Myron 
A.  Gee,  Selkirk;  secretary,  A.  Hoover,  Green  River;  treasurer, 
F.  D.  McKay,  Toronto;  executive:  G.  W.  Jones,  Clarke;  P.  R. 
Craven,  New  Liskeard;  Anson  Groh,  Preston;  E.  W.  Love, 
Mount  Albert;  C.  W.  Johns,  Algonquin;  F.  G.  Webster,  Cree- 
more;  A.  McLean,  Paisley;  George  Tail,  Bridgeburg;  W.  R. 
Wadsworth,  Byron;  Dr.  W.  Doan,  Harrietsville;  H.  S.  Ken- 
lock,  Martintown,  and  Samuel  Cuddaby,  Burnt  River;  audi- 
tors, Messrs.  E.  G.  Hoover  and  E.  E.  Wilson. 


Moonstone. 


Moonstone  Bowl  (above)  and  Dominion  -  Lite 
(right)  — Two  of  the  most  recent  designs  of  the 
Jefferson  Glass  Co.,  Toronto. 


'  ij    '   *■ 


Dominion-Lite. 
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Current  News  and  Notes 


Alliston,  Ont. 

Tlie  construction  of  the  Hydro  transmission  line  from 
Barrie  to  Alliston  is  well  under  way,  and  it  is  expected  this 
line  will  be  completed  before  the  new  year.  It  will  be  ex- 
tended to  the  municipalities  of  Beeton,  Tottenham,  and  Brad- 
ford, and  will  serve  the  southern  portion  of  Simcoe  County, 
the  source  of  power  being-  the  Big  Chute  plant  on  the  Severn 
River. 

Brandon,  Man.  . 

The  city  of  Brandon,  Man.,  has  just  completed  the  instal- 
lation of  an  automatic  telephone  exchange  supplied  by  the 
Automatic  Electric  Company,  Chicago.  This  city  now  has 
1,794  city  and  479  farm  telephones  in  service,  representing 
!!.::  telephones  for  every  100  people.  L'p  to  the  beginning  of 
the  present  year  manual  equipment  had  Ijeen  in  service  in 
Krandon.  but  as  they  found  it  necessary  to  ljuild  a  new  ex- 
change it  was  at  the  same  time  decided  to  install  automatic 
apparatus,  similar  to  that  already  in  use  in  a  number  of 
cities  in  Western  Canada. 

The  Manitoba  Government  Tele])hones  System  has  issued 
a  little  booklet  describing  the  Brandon  excliange  and  giving 
information  as  to  its  operation. 

Edmonton,  Alta. 

Major  Gordon  Powis,  formerly  the  representative  of  ihe 
Canadian  Westinghouse  Company  at  Edmonton,  has  been 
killed  at  the  fro.nt.  He  fell  at  Passchendaele.  Major  Powis 
was  a  B.Sc.  of  McGill  L^Tiversity,  and,  after  graduating, 
joined  the  Westinghouse  Company  at  Hamilton. 
Fort  William,  Ont. 

The  Kaministiqua  Power  Company,  i-'ort  William,  Unt., 
have  purchased  Victory  Bonds  to  the  extent  of  $100, 000. 
Montreal,  Que. 

Mr.  G.  R.  MacLeod,  the  tramways  expert  of  the  city  of 
Montreal,  has  been  granted  indefinite  leave  of  absence  in 
order  to  accept^  a  position  with  the  Imperial  Munitions 
Board  in  a  branch  now  being  organized  in  Washington. 
D.C,  Mr.  MacLeod  has  made  several  reports  on  the  Mont- 
real tramways  situation. 

The  earnings  of  the  Civic  Investment  and  Industrial 
Company,  operating  the  Montreal  Light,  Heat  &  Power 
Company,  and  the  Cedars  Rapids  Manufacturing  &  Power 
Company,  continue  excellent.  For  the  first  six  months  of 
the  fiscal  year  the  gross  was  $4,823,710,  and  the  surplus 
$2, 11. -J, 68.5. 

A  conference  of  tiie  superintendent's  of  the  Southern 
Canada  Power  Company  was  recently  held  in  Montreal. 
They  also  attended  the  Montreal  electrical  luncheon. 

The  City  of  Montreal  will  ask  the  Quebec  Legislature  lo;- 
|)ower  to  allow  the  city  or  a  board  of  engineers  to  control  ;  n(l 
regulate  the  erection  of  poles  on  the  streets  by  different  com^ 
panics,  and  for  this  purpose  to.  amend  the  acts  incorporaling 
the  Montreal,  Light,  Heat,  and  Power,  Montreal  Tramways 
Company,  and  their  subsidiaries.  I'urther.  to  annul  I'le 
agreement  entered  into  between  the  former  Inwn  of  Saull-;'.u- 
Recollect  and  tlie  I'.ack  l\i\'er  Power  Company  as  regards  the 
guarantee  of  the  l)onds  of  the  company. 

The  Montreal  Light,  Heat,  and  Power  Company  have 
purchased  the  old  Ogilvy  Building,  St.  Catherine  Street  West, 
for  $200,000.  The  building  will  be  altered  for  the  purpose  of 
converting  the  lower  portion  into  an  extensive  showroom  for 
electrical  and  gas  api)Iiances.  but  this  will  nol  be  readv  until 


Omemee,  Ont. 

A  by-law  will  be  submitted  to  the  ratepayers  of  (Jmemee, 
(,)nt.,  authorizing  a  debenture  issue  to  provide  for  a  hydro- 
electric power  plant. 
Orillia,  Ont. 

Orillia's  new  electric  power  plant  at  Swift  Rapids,  on  the 
Severn  River,  was  formally  opened  on  November  22.  The 
new  plant  succeeds  tbe  one  at  Ragged  Rapids,  which  has 
been  in  service  for  many  years.  It  is  a  mile  and  a  half  farther 
down  river,  the  change  being  necessitated  by  the  constructinn 
of  the  Trent  Valley  Canal.  The  new  dam  will  provide  a  head 
of  45  feet,  and  it  is  anticipated  the  three  units,  one  of  which 
was  immediately  placed  in  operation,  will,  develop  a  total  of 
."),400  h.p.  The  old  dam  and  power-house  were  blown  out 
with  dynamite  several  days  previously,  four  tons  of  the  ex- 
plosive being  used  in  the  operation. 
Ottawa,  Ont. 

The  Canadian  Tungsten  Lamp  Company,  Limited,  Ham- 
ilton, Ont.,  has  been  awarded  the  contract  by  the  Dominion 
Government  Department  of  Public  Works  for  tungsten  lamps 
required  for  departmental  buildings,  Ottawa. 

Port  Moody,  B.C. 

A  six-ton  electric  smelter  furnace  is  being  in^stalled  in  the 
Aetna  steel  works.  Port  Moody,  B.C..  arid  is  expected  to  be 
in  operatioii  by  January  1. 

Sault  Ste.  Marie,  Ont. 

The  conciliation  board  appointed  to  deal  with  the  dispute 
between  the  International  Transit  Company,  Sault  Ste.  Marie, 
and  their  employees  have  decided  on  the  following  wage 
schedule:  Minimum,  30  cents  per  hour  for  the  first  six  months; 
:U  cents  per  hour  for  the  second  six  months;  32  cents  for  the 
se'cond  year;  35  cents  for  the  third  year,  and  35  cents  per  hour 
thereafter. 

Sumas,  B.C. 

The  B.  C.  Telephone  Company  put  forward  their  right 
to  extend/ their  lines  through  this  municipality  in  competition 
with  the  local  farmers'  system.  The  claims  of  the  rival  con- 
cerns were  heard  at  a  recent  meeting  of  the  council.  Mr. 
VV.  H.  Fadden,  presid.ent  of  the  local  system,  stated  that  his 
company  was  a  local  co-operative  organization,  not  operat- 
ing for  sole  purpose  of  profit,  but  to  give  service  to  the 
farmers.  He  pointed  out  that  it  had  been  granted  permis- 
sion to  erect  its  poles  along  the  roads  twelve  years  ago,  and 
that  there  was  no  room  for  two  companies.  The  B.  C.  Tele- 
phone claims  right  under  its  present  charter  to  put  up  poles 
wherever  it  wishes.  The  council  decided  to  take  no  steps 
in  the  matter  for  the  present. 

Truro,  N.S. 

ft  is  stated  that  private  enterprise  is  considering  the  de- 
velopment of  a  water-power  on  the  Salmon  River  to  supply 
the  town  of  Truro,  N.S.,  with  electric  power,  and  that  a  pro- 
position will  shortly  be  submitted  to  the  Town  Council. 

Wiarton,  Ont. 

The  Town  Council  of  Wiarton,  Ont.,  have  given  notice  to 
the  Sauble  Falls  Light  and  Power  Company,  who  supply  light 
and  power  to  the  town,  that  the  city's  agreement  with  them 
will  expire  on  December  31.  There  is,  however,  no  indication 
that  the  ratepayers  want  Hydro  power,  nor  any  possibility  of 
having  it  brought  to  the  town  by  that  date.  It  remains  for 
the  town  to  either  enter  into  another  agreement  with  tin- 
.S;iubIo  Falls  Company  or  else  take  over  fhoir  plant. 


bcr  1.  i;.ir         '  THE    ELECTRICAL  NEWS 


PHILUPS'  CABLES 


as  supplied  to  the  Toronto  Hydro  Electric  System 


These  illustrations  show  cross  sections  in  the  original  size  of  cables  recently  supplied  to  the 
T.  H.  E.  System  and  reordered  by  them  for  further  extensions.  The  specifications  are  as  follows. — 
Conductors  composed  of  37  strands  each,  .082  in.  diameter.  Thickness  of  dielectric  on  each  conduc- 
tor, .210  in.  Thickness  in  belt,  .210  in.  Thickness  of  lead  sheath,  .160  in.  Overall  diameter,  2.61  in., 
250,000  CM.  Three  Conductor,  Paper  Insulated,  and  plain  Lead  Covered  Cable  for  13,200  volts.  We 
can  supply  you  with  wires  and  cables  of  any  size  for    Power,  Lighting,  Telephone,  Telegraph,  etc. 

Write  us  for  detailed  information. 

NOTE.— Specification  of  cable  in  left-hand  cut:   3/0  B.  and  S. 
Three  conductor.     Each   conductor   19   strands,   each   .094   in.   diam.  , 
Thickness  of  dielectric  on  each  conductor,  .21  in.    Thickness  of  dielec- 
tric on  belt,  .21  in.    Thickness  of  lead  sheath,  .15  in.    Overall  diameter, 
2.60. 

Specification  of  cable  in  right-hand  cut:  As  stated  in  copy. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 

Head  Office  and  Factory:  MONTREAL 
Branches:    Toronto         Winnipeg         Regina         Calgary  Vancouver 


Phillips  Factory 
at  Montreal 
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LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 


414  Yonge  Street 


TORONTO.  ONT. 


PETRIE'S  LIST 

of  New  and  Used 

MOTORS 


for    Immediate  Delivery 


No.  "IJ.P.  riiase  Cycle  Volls 


no 

50 
40 
25 


754  3 
.3 

3 
3 
3 


25 
25 
25 
25 
25 
25 
25 
25 
25 
60 
25 
25 
25 
25 
25 


550 
550 
550 
2000 
550 
550 
550 
550 
550 
20O 
550 
550 
550 
550 
220 


Speed 
850 
720 
710 
90O 

1400 
720 
750 

1440 
750 
850 
750 

1400 
750 

1450 

1450 


Maker 
Westg. 
Westg. 
Westg. 
C.  G.  E. 
Westg. 
Westg. 
Packard 
Excelsior 
C.  G.  E. 
Westg. 
C.  G.  E. 
Excelsior 
C.  G.  E. 
Excelsior 
Excelsior 


Write  Us  for  Prices 


H.  W.  PETRIE,  Limited 


Front  St.  West 


Toronto,  Ont. 


FOR  SALE 

Immediate  Delivery 

NEW  MOTORS 
10,  20,  30,  40  and  50  H.P. 
25  cycle,  550  volt,  3  phase 

Large  list  60  cycle  Motors, 

New  and  used.    All  types  and  sizes. 

100  K.V.A.  60  cycle,  550  volt, 
3  phase  C.G.E.  Generator 

Other  sizes  50  to  200  K.V.A.    550  and 
2,200  volt. 

New  and  used 

25  and  60  Cycle  Transformers 
4000  lbs.  No.  8  Bare  Copper 

at  less  than  market  price 

E.  A.  LOWRY 
209  King.  St.  -  GUELPH,  ONT. 


Electricity  on  the  Farm 

We  cannot  begin  to  tell  you  of  every- 
thing- that  electricity  will"  do  for  you  on 
the  farm — we  havent'  enough  room.  For, 
after  all,  there  are  mighty  few  things  that 


L-Icctriciiy  cannot  do.  -We— can  tell  you 
inurb,  we  can  show  you  more.  But  just 
this — and  this  is  important — farm  hands 
are  scarce,  quite  as  scarce  as  the  oft-men- 
tioned hen's  teeth.  There  never  was  a 
farm  hand  as  reliable  as  electricity;  there 
never  was  any  laborer  that  did  its  work 
as  well,  day  and  night,  rain  or  shine,  and 
did  it  with  never  a  grumble,  never  a  com- 
plaint, never  a  let-up  or  a  slow-down.  A 
model  farm  hand,  that's  what  electricity 
is.  And  this  model  farm  hand,  with  the 
power  of  a  giant,  is  harnessed  to  the 
power  lines  at  your  door.  Bring  the  wires 
to  your  farm  and  set  this  farm  hand  to 
work. 

You  cannot  tie  electricity  down  to  any 
one  place  or  thing.  Every  day  you  find 
a  new  use  for  it.  The  most  enthusiastic 
boosters  of  electricity  are  the  people  who 
have  it  themselves.  They  know  its  value, 
they  have  found  its  real  uses  and  benefits. 
You  will  realize  this  when  you  have  elec- 
tricity, and,  do  you  know,  you  have  elec- 
tricity now?  It's  right  at  your  farm;  it 
and  the  thousand  good  things  it  brings 
with  it  are  knocking  at  your  door.  Let 
them  in;  happiness,  contentment,  and  real 
prosperity  follow,  just  as  surely  as  day- 
light follows  night.  How  long  will  you 
keep  all  the  good  things  of  life  on  the 
other  side  of  the  door?    It's  up  to  you! 


Stop  Screwdriver  Slipping 

It  is  said  that  the  slipping  of  a  screw- 
driver, something  which  is  especially 
noticeable  with  an  automatic  screw- 
driver, can  be  avoided  by  filing  small 
teeth  in  the  edge  of  the  blade.  These 
teeth  should  be  made  about  24  to  the 
inch, — National  Builder. 


Bargain— For  Immediate  Delivery 


360  K.V.A.  Generator, 
Westinghouse,  60  cycle, 
2200  volt,  direct  connected 
to  Cross  Compound  Robb 
Engine,  18x36x24  com- 
plete with  Exciter,  switch- 
board panel,  jet  condensor, 
atmospheric  relief  valve. 


Power  Plant  Equipment  Co. 

Dominion  Bank  Building,  TORONTO 


l)i.-cc-inl>cr  !,  11117 


'I'H  K    K  I.  KCT  kl  (■  A  I,    \'  K  VVS 


Canadian  Beauty  "  Electric  Appliances  are  approved  M;  Hydro-Electric  Power  Commission 

Manufacturers-in  truth 


Some  dealers,  who  not  are  as  familiar 
with  our  facilities  as  we  would  like  them 
to  be,  ask  us  how  we  can  guarantee  our 

Electric  Irons,  for  instance,  ybr  5 years 


The  answer  is,  we  make  them. 
We   are   manufacturers,   in  truth  ;    not  merely 

assemblers  of  parts. 

We  start  with  the  pig  iron,  and  sheet  steel,  and 
mica  as  it  comes  from  the  mines — and  turn  out  the 
finished  Irons,  Grills,  Toaster  Stoves,  Air  Heaters, 
-Percolators,  Foot  Warmers,  etc.,  right  here  in 
our  own  plant. 

So  you  see,  we  know  just  what  our  Appliances  will  do,  and 
the  service  they  will  give. 


OUR   CHRISTMAS  ASSORTMENT 
OF  " BEST  SELLERS " 


And  we  have  them  ready  for  immediate  deHvery. 

Our  new  catalogue  and  folder  of  new  appliances  give  full  des- 
criptions of  all  our  appliances,  and   prices  to   the  trade. 

WRITE   FOR  IT. 


Renfrew  Electric  Manufacturing  Co.  Limited 

RENFREW,  ONTARIO,  CANADA 
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BERMICO 

KYANIZED 

CROSS  -  ARMS 
POLES  AND  TIES 


are 


PROTECTED 

FROM  DECAY 

Manufactured  In  Our 
Own  Plant  From  Care- 
fully   Selected  Stock 

Write  for  Samples 
and  Particulars 

BERLIN  MILLS  COMPANY 


ESTABLISHED  1852 


PORTLAND 


MAINE 


SELECTIONS  FROM  OUR  STOCK  OF  MOTORS 
AND  DIRECT  CONNECTED  SETS 


Ou. 


PHASE,  60  CYCLE  MOTORS 

H.P.  Make        Volts  Type  Speed 


G.E.NEW...  110  KT  1800 

Fbka.  M.  .  .  440  B  1200 

G.E  110  KT  1200 

R&M  NEW.  220  1750 

Wstgh            440  CS  1120 

G.E                220  KT  1800 

R&M  NEW.  220  115U 

Cr.Wh            220  1720 

Fbks.M.   ...  220  B  1200 

G.E.NEW.  .  220  KT  1800 

4  5  G.E.NEW.  .  220  KT  1200 
30  7  G.E.  .  .  . .  550  1200 
1  7 '4 -15  Cr.Wh..  220/440  865/1735 

5  '7/2  G.E.NEW.  .  220  KT  1800 
G.E.NEW.  .  220  KT 

G.E   550  KT 

G.E.NEW.  .  220  KT 
Cr.Wh.  .   ..  550  Q 

R&M   220 

G.E.NEW.  .  220  KT 


1 

i;4 


7K- 


10 
15 
15 
15 


20 
20 
20 
20 


100  20 

38  25 

1  25 

4  30 

1  35 

3  35 

1  35 

1  40 

2  40 
2  40 

1  50 

2  50 
1  50 

1  .50 

2  50 


Fbks.M.  220/440  KB\- 
Cr.Wh..  220/440 
Wstgli.    .    .  220  C.'> 
Triumph  220/44U 
Fbks.M.  .   .  220. B 
Fbks.M.  220/440  KBV 
Fbks.M.  220/440  KEV 
Wagner.  220/440  BP 

G.E   220  M 

WagnerNEW  220 

G.E   220  KT 

Triumph  220/440 

G.E   220  KT 

Waaner 

NEW.   220/440  BP 
Fl^ks.M.  .   .  220 
G.E.    NEW.  220  KT 
Triumph  .   .  220 

G.E   220  KT 

G.E.NEW.  .  220  KT 
G.E.  NF.W.  220  KT 
G.K.  NEW.  440  KT 
G.E.NFW  220/440  K 
G.E.  NEW. 
si.  rg   220  M 


1200 
1800 
900 
1800 
1150 
900 
1200 
1200 
1100 
90O 
1200 
980 
1200 
1120 
900 
.e50 
600 
900 
900 

,«50 
900 

1200 
720 
720 
900 

1200 
^100 
900 

900 


Qu.  H.P.     Make     Volts  Type  Speed 

1  200  Wstgh.  .  .  2200  CCT  580 
1  263      G.E.  synch. 

with  direct 

con.  e.Nciter  2200  600 
3  PHASE,  26  CYCLE  MOTORS 


1 

5 

G.E.    .    .  . 

220 

KT 

750 

1 

10 

Cr.Wh.  ..  . 

220 

700 

1 

12H 

G.E.elev.type 

high  torque 

220 

KTE 

750 

1 

15 

Wstgh.    .  . 

440 

CS 

730 

6 

15 

Allis-Ch.    .  . 

220 

750 

1 

15 

Fbks.M.  .  . 

440 

B 

750 

7 

20 

Allis-Ch.    .  . 

220 

750 

2 

20 

G.E  

440 

K 

750 

G 

25 

G.E  

440 

K 

750 

1 

50 

Allis-Ch.  in- 

termittent 

duty,  si.  rg. 

drum  control 

ler  

440 

500 

1 

55 

Wstgh. si. rg. 

30  cycles. 

86(1 

complete. 

440 

1 

60-45-30  G.E.  440 

500/375/250 

1 

450 

Wstgh.  (no 

720 

starter)     .  2200 

CX 

A.C.  Direct  Connected  Units 

1—40  KW,  .8  P.F.,  50  KVA,  3  phase, 
60  cycle,  2300  volt,  type  "ATB," 
form  "E,"  300  rpm.  G.E.  alternator 
direct  connected  to  a  11  x  10  Erie 
City  Iron  Works  Engine  with  a  5 
KW,  125  volt,  1800  rpm.,  type 
"CVC"  G.E.  exciter  and  switch- 
board. 

1—60  KW,  .8  P.F.,  75  KVA,  3  phase, 
60  cycle,  2300  volt,  type  "ATB." 
form  "E"  300  rpm.  G.E.  alternator 
direct  connected  to  a  13  x  12  Erie 
City  Iron  Works  Engine  with  T 
KW,  125  volt,  1800  rpm.  General 
Electric  type  "CVC"  exciter  and 
swi'chboard. 


GEORGE  SACHSENMAIER  &  CO. 

Office  and  Salesrooms :  141-43-45  N.  Third  Street.  01411  xnPI  PUIA  PA 
Warehouse  and  Shop:  988-30-32  N.  Third  Street,  '^rilL.AUC.l.rrn/\,  rj\. 


Protect  Lamps  from 

THEFT  BREAKAGE 


"Loxon"  Lamp  Guard  Locks  your  lamp 
into  the  socket  with  a  key,  thereby  pre- 
venting thefts.  It  also  affords  absolute  pro- 
tection from  breakage.  "Loxon"  perfoi'ms 
this  double  duty  for  you  at  a  single  cost. 
You  will  have  no  trouble  selling  them  to 
buildings  of  every  description.  One  de- 
monstration and  the  sale  is  made.  We  also 
make  a  number  of  quick  selling  specialties 
that  should  make  money  for  you.  Write 
for  catalog  and  prices. 

McGill  Mfg.  Co. 

Valparaiso       -  Indiana 


2  or  3  phase,  Westinghouse 

3  phase,  Westinghouse  CCL, 


We  Offer   For  Sale 

the  following 

SECOND  HAND  60  CYCLE  MOTORS 

1—30  H.P.,    8.50  R.P.M.,  220  V.,  2  Phase  C.G.E. 

1—  20  H.P.,  850  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
3—10  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

2—  5  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

2—  5  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
1—  2  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

1—  2  H.P.,  1720  R.P.M.,  any  volt,  2  or  3  phase,  Crocker  Wheeler, 
to  be  wound. 

3—  1  H.P.,  1720  R.P.M.,  any  volt 
CCL,  to  be  wound. 

2—  10  H.P.,  1120  R.P.M.,  any  volt, 

with  Star  Delta  Switch. 

1—  20  H.P.,    850  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 

2—  10  H.P.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 
1—  5  H.P.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 

1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  CCL,  re- 
wound. 

1—  3  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  C,  rewound. 
1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse,  C 

25  CYCLE  MOTORS 

1—50  H.P.,  750  R.P.M.,  5.50  V.,  3  Phase,  Can.  Gen,  Elec,  Form  K, 
1—60  H.P.,  750  R.P.M.,  550  V.,  3  Phase,  Crocker  Wheeler. 

1—  3</2  K.W.  Motor  Generator,  Westg.,  110  V.,  D.C.,  220  V.,  3 

Phase,  25  Cycles. 

TRANSFORMERS 

2—  75  K.W.,  CGE,  H.G.,  60  cycles,  voltage  1040/2080-115/230. 
1—40  K.W.,  Packard  R60,  60  cycles,  voltage  2200-220, 

1-^0  K.W.,  Westg.  C,  60  cycles,  voltage  2200/1100-220/110. 
1—2^4  K.W.,  Packard  RIO,  60  cycles,  voltage  1100/2200-110/220. 

Write  for  prices  on  these  or  new  machinery. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 
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"FRANKLIN"  Post  Insulators 

A  Type  for  every  Service 

INSTALL  THE  "FRANKLIN"  AND  FORGET  IT ! 


ELECTRICAL  DEVELOPMENT  AND  MACHINE  CO.,  PHILADELPHIA,  Pa. 

SELLING  AGENTS 

The   Philadelphia   Electric   Company  Supply  Department  ^ 
132  S.  Eleventh  Street  -  Philadelphia 


S.  MORGAN  SMITH  CO. 

YORK,  PA. 


BUILDERS  OF  HIGH  GRADE 
TURBINE  WATER  WHEELS 
AND  ACCESSORIES 


Smith  Turbines  are  Built  in  Sizes  and 
Types  to  meet  any  requirements 
from  5  to  600  feet  head. 


OF  COURSE,  THEY  COST  MORE,  but  the  re- 
sults justify  their  installation. 


If  interested  in  Water  Power  Development  write  for 
Bulletin  "  N  "  showing  many  designs. 


H.  B.  VanEvery,    Canadian  Representative 
405  Power  Building,  MONTREAL 


Illustration  to  the  left  shows  a 
pair  of  horizontal  shaft  turbines 
for  installation  in  concrete  flume, 
developing  1550  h.p.,  ?40  r.p.m.. 
37'  6'  head. 


This  illustration 
shows  a  singrle 
vertical  shaft. 
Smith  Turbineof 
900  h.p..  eapacity 
at  90  r.p.m.  un- 
der 15'  U"  head, 


50 


THE    ELECTRICAI.  NEWS 


December  1,  1917 


Electrical  Books-Special  Prices 

The  following  Books  are  Offered  Subject  to  Previous  Sale : 


A  Handbook  on  the  Steam  Engine,  by  Herman  Haeder.  Pub- 
lished in  1914  by  Crosby,  Lockwood  &  Son.  522  pages, 
illustrated.     Price  $3.00. 

A  Laboratory  Manual  of  Alternating  Currents,  by  John  H. 
Morecroft,  E.C.  Published  in  1912  by  Renouf  Publishing 
Company.    248  pages,  illustrated.     Price  $2.00. 

.Mternating  Currents— Examples  for  Students  and  Engineers,, 
by  Prof.  F:  E.  Austin.  Second  edition.  Vol.  I.  Published 
in  191t;.    223  pages,  illustrated.     Price  $2.40. 

Applied  Electricity  for  Practical  Men,  by  Arthur  J.  Rowland. 
Published  in  1916  by  McGraw-Hill  Book  Company.  375 
pages,  illustrated.     Pi  ice  $2.00. 

Baudot  Printing  Telegraph  System,  by  H.  W.  Pendry.  Pub- 
lished in  1913  by  Whittaker  &  Company.  144  pages,  illus- 
trated.    Price  $1.00. 

Central  Station  Management,  by  H.  C.  Cushing,  Jr.,  and  ISTew- 
ton  Harrison.  Published  in  1916  by  D.  Van  Nostrand  Com- 
pany.    397  pages.     Price  $2.00. 

Direct-Acting  Steam  Pumps,  by  Frank  F.  Nickel.  Published 
in  1915  by  McGraw-Hill  Book  Company.  258  pages;  illus- 
trated.    Price  $3.00. 

Dynamo-Electric  Machinery,  by  Francis  B.  Crocker,  E.  M., 
Ph.D.  Published  in  190S  by  American  School  of  Corres- 
pondence.    236  pages,  illustrated.     Price  $1.00. 

Electric  Arcs,  by  Clement  D.  Child,  Ph.D.  Published  in  1913 
by  D.  Van  Nostrand  Company.  194  pages,  illustrated. 
Price  $2.00. 

Electric   Car  Maintenance,  by  Walter  Jackson.     Published  in 

1914  by  McGraw-Hill  Book  Company.  274  pages,  illus- 
trated.   Price  $2.00. 

Electric  Cooking,  Heating  and  Cleaning,  by  Maud  Lancaster. 

Published   ijn  1914  by  D.  Van   Nostrand  Company.  330 

pages,   illustrated.     Price  $1.50. 
"Electrical  Machinery" — Principles,  Operation  and  Management, 

by  Terrell  Croft.    Just  published  by  the  McGraw-Hill  Book 

Co.     31«  pages,  ilk^trated.     Price  $2.00. 
"Electrical  Meters,"  by  Cyril  M.  Jansky,  B.S.,  B.A.  Second 

edition  just  published  by  McGraw-Hill  Book  Company.  416 

pages,  illustrated.    Price  $3.00. 
Electric  Railway,  by  A.   Morris  Buck,   M.   E.     Published  in 

1915  by  McGraw-Hill  Book  Company,  Inc.  390  pages, 
illustrated.    Price  $3.00. 

Electric  Railway  Engineering,  by  C.  Francis  Harding,  E.  E. 
Second  Edition.  Published  in  1916  by  McGraw-Hill  Book 
Company.    416  pages,  illustrated.     Price  $3.00. 

Electrical  Instruments  in  Theory  and  Practice,  by  Murdoch  and 
Oschwald.  Published  in  1915  by  Whittaker  &  Company, 
366  pages,  illustrated.     Price  $2.50. 

Electrical  Injuries,  by  C.  A.  Laufifer,  M.D.,  pubjished  in  1912 
by  John  Wiley  &  Sons.    77  pages.    Price  50  cents. 

'Electrical  Measurements  in  Practice,''  by  F.  Malcolm  Farmer. 
First  edi*iori.  Just  published  bv  McGraw-Hill  Book  Com- 
'pany.    359  pages,  illustrated.     Price  $4.00. 

Electrical  Measurements,  by  O.  J.  Bushnell  and  A.  G.  Turn- 
bull.  Published  in  1914  by  American  Technical  Society. 
164  pages,  illustrated.     Price  $1.00. 

Electro-Dynamics,  by  Charles  Ashley  Carus-Wilson.  Published 
.  in  1S9.''  by  Longmans,  Green  &  Company.  298  pages. 
Price  50c. 

Elementary  Principles  of  Illumination  and  Artificial  Lighting, 
by  Arthur  Blok,  A.M.I.E.E.  Published  in  1914  by  Scott, 
Greenwood  &  Son.    2.35  pages,  illustrated.    Price  $1.00. 

Elementary  Graphic  Statics,  by  John  T.  Wight.  Published  in 
1913  by  Whittaker  &  Company.  226  pages,  illustrated. 
Price  75c. 

Elementary   Magnetism   and   Electricity,   by   Cyril   M.  Jansky, 

B.  S.     Published  in  1914  by  McGraw-Hill  Book  Company. 

212  pages,  illustrated.     Price  $1.50. 
Engineers*  Manual,-  by  Ralph  G.  Hudson.     Just  published  by 

John  Wiley  &  Sons.    315  pages,  illustrated.    Price  $2.00. 
E.Namples  in  Alternating-Currents,  (Vol.  1),  by  F.  E.  Austin, 

B.S.  Published  in  1915.-  223  pages,  illustrated.  Price  .$2.00. 
Examples  in  "Battery  Engineering,"  by  Professor  F.  E.  Austin, 

E.E.    Just  published.    90  pages,  illustrated.    Price  $1.25. 
Examples   in  Magnetism   for   Students   of   Physics   and  Engi 

neering,  by  Prof.  F.  E.  Austin,  B.  S.    Published  in  1916 

Price  $1.00. 

First  Aid  in  Case  of  Electrical  Shock,  by  Dr.  Tohn  Woodman. 
Published  in  1908  by  the  New  York  Edison  Company. 
Illustrated.    Price  50  cents. 


Handbook  of  Machine  Shop  Electricity,  by  C.  E.  Clewell.  Pub- 
lished in  1916  by  McGraw-Hill  Book  Company.  461  pages, 
illustrated.     Price  $3.00. 

How  to  Make  High-Pressure  Transformers,  by  Professor  F. 
E.  Austin.  Second  edition,  just  published.  48  pages,  illus- 
trated, price  65c. 

Practical  Electric  Illumination,  by  Terrell  Croft,  First  edition, 
published  by  the  McGraw-Hill  Book  Co.  225  pages,  illus- 
M-.i^ed.     Price  $2.00. 

Practical  Mathematics  for  the  Engineer  and  Electrician,  by 
Elmer  E.  Burns  and  Joseph  G.  Branch.  Second  edition. 
Published  by  the  Joseph  G.  Branch  Publishing  Company 
in  1914.     143  pages,  illustrated.     Price  $1.00. 

Principles  of  Direct  Current  Machines,  by  Alexander  S.  Langs- 
dorf,  M.  M.  E.  Published  in  1915  by  McGraw-Hill  Book 
Company.    404  pages,  illustrated.     Price  $3.00. 

Principles  of  Alternating  Current  Machinery,  by  Ralph  R. 
Lawrence.  Published  in  1916  by  McGraw-Hill  Book  Com- 
pany.   614  pages,  illustrated.     Price^  $4.50. 

Principles  of  Electrical  Design — D.'C.  and  A.C.  Generators,  by 
A'fred  Still.  Published  in  1916  by  McGraw-Hill  Book  Co. 
365  pages,  illustrated.    Price  $3.00. 

"Public  Utility  Rates."  A  discussion  of  the  Principles^  and 
Practice  underlying  charges  for  _  Water,  Gas,  Electricity, 
Communication  and  Transportation  Services,  by  Harry 
Barker,  B.S.  First  edition,  just  published  by  the  McGraw- 
Hill  pook  Company.    387  pages.     Price  $4.00_. 

Pumps  and  Pumping,  by  M.  Powis  Bale.  Published  in  1912 
by  Crosby,  Lockwood  &  Son.     120  pages.     Price  $1.50. 

Radiodynamics — The  Wireless  Control  of  Torpedoes  and  Other 
Mechanisms,  by  B.  F.  Miessner.  Published  in  1916  by  D. 
Van  Nostrand  Company.  206  pages,  112  illustrations. 
Price  $2.00. 

Radio-Telegraphist's  Guide  and  Log-Book,  by  W.  H.  Marchant. 
Piihlishod  in  1912  by  Whittaker  &  Company.  Illustrated, 
Price  75  cents. 

Radiation,  Light  and  Illumination,  by  Steinmetz.  Published  in 
1909  by  McGraw-Hill  Book  Company.  304  pages,  illus- 
trated.    Price  $2.50. 

Railway  Maintenance  Engineering,  by  Wm.  H.  Sellew.  Pub- 
lished in  1915,  by  D.  Van  Nostrand  Co.  .360  pages,  194 
illustrations  and  6  folding  plates.     Price  $2.50. 

Standard  Wiring,  1917  Edition,  23rd  Year.  The  National 
Authority  on  Wiring  and  Construction.  By  H.  C.  Cushing, 
Jr.    Leather  cover,  pocket  size.    Price  $1.00  postpaid. 

Steam  Power  Plants — Their  Design  and  Construction,  by  Henry 
C.  Meyer.  Published  by  McGraw-Hill  Book  Company  in 
1903.    158  pages,  illustrated.    Price  50c. 

Steam  Turbines,  by  Robert  M.  Neilson.  Published  in  1903  by 
Longmans,  Green  &  Company.  294  pages,  illustrated. 
Price  $1.00. 

Steam  Turbines,  by  Kennedy.  Published  in  1910  by  Whittaker 
&  Company.     100  pages,  illustrated.     Price  $1.00. 

Telegraphy — A  Detailed  Exposition  of  the  Telegraph  System  of 
the  British  Post- Office,  by  T.  E.  Herbert,  A.M.  Inst.  E.E. 
Third  edition.  Published  in  1916  by  Whittaker  &  Company. 
985  pages,  630  illustrations.    Price  $2.00. 

Telegraphy,  by  ."^ir  W.  H.  P'-eece,  K.C.R.,  and  Sir  J.  Sivewvight, 
M.A.  Published  in  1905  by  Longmans,  Green  &  Company. 
504  pages.     Price  $1.00. 

Test  Methods  of  Steam  Power  Plants — A  Reference  Book  for 
the  Use  of  Power  Station  Engineers,  Superintendents  and 
Chemists,  by  Edward  H.  Tenney,  B.A.  M.E.  Published 
in  1915  by  D.  Van  Nostrand  Company.  224  pages,  85 
illustrations.     Price  $2.50. 

The  Electrical  Contractor ;  Principles  of  Cost-Keeping  and  Es- 
timating, hy  I  ouis  W.  Moxey,  Tr.  Published  in  1916  by 
McGraw-Hill  Book  Company.  86  pages,  illustrated.  Price 
$1.50. 

The  Dynamo  (2  volumes),  by  Hawkins  &  Wallis.  Published  in 
1909  by  Whittaker  &  Company.    Price  $4.00. 

The  School  of  Practical  felectricity  (Electrician's  Course  in  2 
volumes).  Volume  1.  Published  by  Electroforce  Publish- 
ing Company,  Milwaukee,  Wis.  410  pages,  illustrated. 
Price  $4.50. 

The  Practical  Railway  Spiral,  by  L.  C.  Jordan,  C.E.  Published 
in  1913  by  Van  Nostrand  Company.    155  pages.    Price  75c. 

Tramway  Track  Construction  and  Maintenance,  by  R.  Bicker- 
stafife  Holt.  Published  in  1915  bv  The  Tramway  and  Rail- 
way World.     249  pages,  illustrated.     Price  $3.00. 

Transmission  Line  Crossings,  by  Frank  F.  Fowle.  Published 
in  1909  by  D.  Van  Nostrand  Company.  69  pages,  illus- 
trated.   Price  $1.00. 

Treatise  on  Thermodynamics,  by  Dr.  Max  Planck.  Published 
in  1903.    272  pages.    Price  $1.00. 

Wray's  Manual  of  Car  Lighting.  Published  in  1915  by  Wray 
Publishing  Company.    340  pages,  illustrated.    Price  $1.50. 
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Canada  Wire  &  Cable  Co.,  L  imited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 


Sales  Offices  and  Branch  Warehouses: 
501  Merchants  Bank  Building.  MONTREAL 

592  Notre.  Dame  Avenue,  WINNIPEG 
Northwestern  Engineering  and  Supply  Co.,  Ltd.,  CALGARY 

Prompt  shipment*  from  Factory  or  nearest  Warehouse 


MICABOND 

The  Standard  Mica  Insulation 


V  Rings 

Cloth 

Paper 

Washers 

Tubes 

Heater 

Plates 
Flexible 

Plates 
Washers 

Mica 

Insulation 

for  Moulding 

and 
Commutator 
Segments 


THERE  is  a  special  Mica- 
bond    insulation  pre- 
pared  for   every  electrical 
condition. 

M:cabond  insulations  possess 
unusual  wearing  qualities  and 
are  reasonable  in  price. 

Send  us  your  BjP's 
or  samples  and  let 
us  figure  your  motor 
requirements. 

Chicago  Mica  Co. 

VALPARAISO,  Ind. 

Address  Dept.  D, 


Make  Stronger  Splices 

Stop  wire  losses  thru  acid  fluxes.  Make  stronger, 
safer  splices  with 


4  forms :  stick,  paste,  salts 
and  liquid. 


3  times  stronger  than  acid — 
can't  start  corrosion. 

Sample  for  your  Dealer's  name. 

Houston  &  Co.,  Limited 

Cumberland  BIk.,  Winnipeg 
22  College  St.,  Toronto 
1825  Scarth  St.,  Regina. 


"In  the  Soderman's  game  since  '03." 


SPAULDING'S 

Hard  Fibre    WILL    DO  MORE   than  Insulate. 

SPAULDING'S  HARD  FIBRE 

will  outwear  the  part  on  which  it  is  used,  will  in- 
stall easily'  will  be  adaptable  and  economical  — 
BECAUSE— SPAULDING'S  HARD  FIBRE  is 
hard,  strong,  pliable  and  yet  tenacious,  can  be 
machined  as  neatly  and  easily  as  steel,  can  be 
sawed,  drilled,  punched,  threaded,  stamped,  etc. 

AND  SPAULDING'S  HARD  FIBRE  WILL  NOT  BREAK 


We  manufacture  HARD  FIBRE  in  sheets,  rods,  tubes  and 
special  shapes,  and  our  location  gives  us  easy  access  to  Canada. 

J.  SPAULDING  &  SONS  CO.,  Tonawanda,  N.Y. 


449  Broome  St., 
NEW  YORK  CITY 


166  No.  Clinton  St. 
CHICAGO,  ILL. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern  Aluminum  Co. 

1305.6  Traders  Bank  Bldg.  Limited 
Toronto,  Ont. 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarks  H.  Dlitchcll 
Perciual  H-  milcbdl  ' 

Consulting  and  Snptrvlsioa 
Engineers 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial,  and  Municipal  Eng'ineering. 

Trader*  Bank  Buildings,  Toronto 


Charles  F.  Gray,  a.i.e.e.,  a.m.i.e.e. 

Consulting  Electrical  Engineer 

Suite  1101  Union  Trust  Bids.,  WINNIPEG 

Cable  Address  Telephone 
"Consultation"  Main  9174 


R«  S*  KELSCHy 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gas 

Plans,  Specifications,  Estimates, 
Tests,  Reports  and  Supervision. 
625   Coristine   BIdg.,   MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Tests,  Reports,  Arbitrations 
Supervision  of  Lightinff  and  Power  Plants 

Telephone  Main  6737  605  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  I'atent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  6817        326  W. Craig  St.,  Montreal 


DBUSSTORI  FITTINGS 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Ligjit,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL       STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street.  Montreal 


J.  G.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 

Associates :       A.  L.  Mudge,        A.  L.  Mieville 

Steam  and  Hycjro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  BIdg.  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Enaineer  and 
Registered  Attorney 

Expert  in  Patents,  Trade  Marks.  Designs, 
Copyrigrhts  and  Infringrements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engineering 
STARBLDG.,  ISKingSl.W.,  TORONTO 


STANLEY  LIOHTFOOT 

RtG  O  PAIENT  SOLICITOR  AND  ATTORNEV 

LUMSDEN   BLDG.("Jy^''^^£'*')  TORONTO. 

N6W  BOOHLET  OF  COMPLETE  INFORMATION  FfltC 

M.NT.ON    TM.fi    PAPER)  M.  3713 


Electrical  Testing 

Laboratories 

"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 
In'spection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmitsion  Towels  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  L'mited 

INSPECTING  ENGINEERS 

Inspection  at  point  o£  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849 

BRADSTREET'S 

Ofifices  Throughout  the  Civilized 
World. 
Executive  Office  : 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  efifort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  ofifices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufacturing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and .  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 
Offices  in  Canada:  Halifax,  N.S. ;  Hamil- 
ton, Ont. ;  London,  Ont. ;  Montreal,  Que.  ; 
Ottawa,  Ont. ;  Quebec,  Que.;  St.  John,  N.B. ; 
Toronto,  Ont. ;  VancouveiV,  B.C. ;  Victoria, 
B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. ;  Ed- 
monton, Alta. 

THOS.  C.  IRVING, 
Gen,  Man.  Western  Canada,  Toronto. 
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EVERYTHING  IN 

Pole  Line 
Hardware 

and 

Electric  Railway 
Materials 

I 

Acme  Stamping  &  Tool  Works 

Limited 

Hamilton    -  Ontario 
Affiliated  with  Hubbard  &  Co.,  Pittsburg,  Pa. 


Milling 
Cutters 

Taps  Dies 
Reamers  Drills 

A  Line  that  is  Made  in  Canada 
Guaranteed  and  Sold  on  Merit. 

Pratt  &  Whitney  Co.  of  Canada,  L  imited 

Dundas,  Ont.' 

Montreal  Winnipeg  Vancouver 

723  Drummond  BIdg.  1205  McArthur  Bldg.  609  Bank  of  Ottawa  Bldg. 


to   ;iiiy   oilier   in^lriimciils   ik'si.ijncil  for  the  same  service. 

A.C.  or  !).(.'.  SwitclilioanI  or  I'ortaljle  Insirumeins 
for  ever}'  field  of  I  mlicaliir^  l-,lect rit ;i I  Measurement.  In 
.>vi"itii;g  for  cataloy>  aii.l  iMilletiiis,  please  sperify  the 
I'lelil  that  interests  you. 


WESTON    ELECTRICAL    INSTRUMENT  CO., 
23  Weston  Ave.,  Newark,  N.J. 

TORONTO— A.  II.  Winter  lovner.  i.t.I.,  1(1(1  Welling- 
ton St.  W.  MOXTRE.Vi.,  WIXXtPEt;  and  \'  \  X 
COUVER — Xorthern   Electric  Company,  Ltd. 


,".-1 


THE    ELEC'l-RICAL  NEWS 


ncccnibtT  1.  1917 


CLASSIFIED  INDEX  TO  ADVERTISEMENTS 
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ALTERNATORS 

Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

British  Aluminium  Company 
Northern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  Westinghouse  Company 

Ferranti  Electrical  Company  of,  Canada 

Hatheway  &  Knott,  Inc. 

loyner,  Limited,  A.  H.  Winter 

Northern  Electric  Company 

Wagner  Electric  Mfg.  Company  of  Canada 

Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 

Benjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company,  Harvey 
National  Metal  Molding  Company 

AUTO  STARTERS 

.\dams-Bagnall    Electric  Company 

BATTERIES 

Canadian   General    Electric  Company 
Canadian   Hart   Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


Jordan  Bros.  Inc. 


BLOCKS 


BOILERS  ' 

Waterous  Engine  Works  Company 

BOLTS  .  ^ 

McGill  Manufacturing  Company 

BONDS  (Rail) 

Electric  Railway  Improvement  Company 
Ohio  Brass  Company 

BOXES 

Canadian  Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Joyner,  Limited,  A.  H.  Winter 
Pringle,  R.  E.  T.,  Ltd. 

BRAKES 

Sundh  Electric  Company 

BUS  BAR  SUPPORTS 
Joyner,  Limited,  A.  H.  Winter 
Moloney  Electric  Company  of  Canada 

BUSHINGS 

Electrical  Fittings  Company 
National  Metal  Molding  Company 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company 
Canada  Wire  &  Cable  Company  ' 
n.  &  W.  Fuse  Company 
Northern  Electric  Company 
Phillips  Electrical  Works,  Eugene  F. 
Standard   Underground  Cable  Company  of  Can- 
.Tla,  Limited. 

CABLE  ACCESSORIES 

Xorthern  Electric  Company 

Standard   Underground  Cable  Company  of  Can- 
ada, Limited. 
Sfocl  City  Electric  Company 


CARBONS 

Canadian   Westinghouse  Company 

CAR  EQUIPMENT 

Ohio  Brass  Company 

CENTRIFUGAL  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

CHAIN  (Driving) 

Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker- Wheeler  Company 
Lincoln   Electric   Company   of  Canada 
Pringle,  R.  E.  T. 

CHRISTMAS  TREE  OUTFITS 

Northern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian  General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company  of  Canada 
Northern    Electric  Companny 
.Sundh   Electric  Company 

COILS 

Cleveland  Armature  Works  , 
D.  &  W.  Fuse  Company 

COMPOUNDS 

McLennan  &  Company,  K. 

Redmanol  Chemical  Products  Company 

COMMERCIAL  AGENCY 

Bradsfreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

CONDENSETRS 

Boving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

British  Aluminium  Company 
National  Metal   Molding  Company 
Northern  Alumi'num  Company 

CONDUITS 

American  Conduit  Company 
Conduits  Company 
National  Metal  Molding  Company 
Northern   Electric  Company 

CONDULETS 

Crouse-Hinds   Company   of  Canada 

CONVERTING  MACHINERY 

Canadian  Vickers  Limited 

Ferranti  Electrical  Company  of  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Electric  Fittings  &  Foundry  Company 
Hathevvfay  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONTROLLERS 

Canadian  Crocker- Wheeler  Company 
Canadian  General   Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
Sundh   Electric  Company 

CONNECTORS 

Dossert  &  Company 

COOKING  DEVICES 

Canadian   General  Electric  Company 
Canadian    Westinghouse  Company 
National   Electric  Heating  Company 
Northern  Electric  Company 
Spitiniann   Agencies,  Registered 

CORDS 

.N'orthern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 
F.erlin  Mills  Company 
Northern  Electric  Company 


CRUDE  OIL  ENGINES 
Boving  Hydraulic  &  Engineering  Company 

CURRENT  CONTROLLERS 

South  Bend  Current  Control  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago  Fuse  Manufacturing  Company 
D.  &  W.   Fuse  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 

DETECTORS  (Voltage) 

G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

-  G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,  Limited,  G.  M. 

See  Directory  of  Engineers. 

ELECTRIC  HEATERS 

National  'Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson  Glass  Company 

ELECTRIC  RANGES 

National    Electric    Heating  Company 
Northern   Electric  Company 
Standard  Electric  Stove  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 
Waterous  Engine  Works  Company 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 

FIXTURES 
Benjamin  Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 

Northern  Electric  Company  * 
Tallman  Brass  &  Metal  Company 

FIXTURE  CHAIN 

McKinnon  Chain  Company 

FLASHLIGHTS 

Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

Hatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FUSES 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
Daura,  A.  F. 

Detroit  Fuse  &  Manufacturing  Company 

D.   &  W.   Fuse  Company 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

HTlieway  *  Knott,  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

^Continued  on  page  SOi) 
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REFLEX 

Spark  Plugs 

The  REFLEX  Line  of 
Spark  Plugs  is  a  trade 
winner.  They  are 
made  right — stay  clean 
and  keep  the  car  on 
the  ,  go.  A  Gold  Bond 
guarantee  against  de- 
fective material  and 
workmanship  is  given 
with  each  plug. 

Every  customer  satisfied  —  profits 
sure — a  good  line  to  handle  for  win- 
ning the  good-will  of  motorists  and 
users  of  engines. 

Get  the  "Reflex"  Agency. 

Write  for  full  particulars. 

Great  West  Electric  Co.,  Limited 

61 -63-65  Albert  St.,  Winnipeg,  Man. 


THE  BRITISH 
ALUMINIUM 
CO.  LIMITED 

PRODUCERS  OF 
ALUMINIUM 
IN  ALL  COMMER- 
CIAL  FORMS 

CANADIAN   HEAD  OFFICE: 

60  FRONT  ST.  WEST 
TORONTO,  CANADA 


J 


"iffi)""  Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
-the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^t,  Pittsburgh,  Pa. 


The  ring  oiling  bearings  with  which 


Repulsion  Start  Induction 

SINGLE  PHASE  MOTORS 


are  equipped  make 
possible  successful 
lubrication  for 
every  installation. 

Machine  cut  oil 
grooves  uniformly 
distribute  the  oil 
over  the  entire 
length  of  the  phos- 
phor bronze  bear- 
ings. 

1/10  to  40  h.p. 


Illustrating  a  2  H.  P.  Motor 


25  to  140  Cycles 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  256 
Jones  &  Moore  Electric  Co..  Ltd.,  294  Adelaide  St.  W.,  Toronto 

Great  West  Electric  Co^  Ltd..  Winnipeg 
Rudel-Belnap  Machinery  Co.,  Ltd.,  Can.  Express  Bldg.,  Montreal 
Rankin  &  Cherrill,  55  Hastings  St.  W.,  Vancouver,  B.C. 
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FUSE  Boxes 

D.  &  W.  Fuse  Company 
Nortliern  Electric  Company 

GENERATORS 

Canadian  Crocker-Wlieeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Canadian  Vickers,  Limited 
Electrical  JIaintenance  &  Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
Lancashire   Dynamo  &  Motor  Coinpany 
Lincoln  Electric  Company  of  Canada 
Thomson  Company,   Limited.  Fred 
Toronto   &   Hamilton  Electric  Company 

GLASSWARE 

Jefferson  Glass  Company 

GUARDS  (Lamp) 
McGill  Manufacturing  Company 

HANGERS 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited. 

HEATING  DEVICES 

Canadian  General  Electric  Company 
Canadian  Vickers,  Limited 
Canadian    Westingtiouse  Company 
Hathaway  &  Knott,  Inc. 
Majestic  Electric  Company 
National   Electric    Heating  Company 
NTorthern   Electric  Company 
Spielmann   Agencies,  Registered 

HYDRAULIC  MACHINERY 

Roving  Hydraulic   &  Engineering  Company 

HYDRO  EXTRACTORS 

Jones  &  Glassco 

ILLUMINATING  GLASSWARE 

Jefferson   Glass  Company 

INSPECTION  ENGINEERS 

Allen  Inspection  Company 

Canadian  Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Chicago  Mica  Company 
Redmanol  Chemical  Products  Co. 
Spaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd.  i 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westinghouse    Company  • 
Ilatheway  &  Knott,  Inc. 
Weston   Electrical   Instrument  Company 

INSTRUMENTS— RECORDING 
Canadian  General  Electric  Company 
Northern  Electric  Company 

INSULATION 

Redmanol   Chemical  Products  Company 

INSULATORS 

Canadian  Porcelain  Coinpany 

Canadian   Westinghouse  Coinpany 

Hatheway  &  Knott,  Inc. 

Illinois    Electric   Porcelain  Company 

Moloney   Electric   Company   of  Canada 

Mica   Company   of  Canada 

Northern  Electric  Coinpany 

Ohio  I'rass  Company  ' 

INSULATING  CLOTH 

Packard  Electric  Company 

IRONS  (Electric) 
Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Majestic  Electric  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 

LAMP  BULBS  (Electrical) 

ffn  ^oti  Company 

LAMPS 

I  .iniirjiaii   Gi  ncial  Electric  Company 
Electrical    Maintenance   &   Repairs  Company 
High   Efficiency   Lamp  Company 
Lincoln  Electric  Company  of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Starr  Son       Company,  Jnhn 


LANTERNS  (Electric) 
Duncan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

Canadian  General  Electric  Company 
Electric   Service   Supplies  Company 
Moloney  Electric   Company  of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian   General  Electric  Company 
Copt,  T.  J. 

Northern  Electric  Company 

Ohio   Brass  Company 

Pringle,  R.  E.  T. 

Steel  Company  of  Canada,  Limited 

Steel  City  Electric  Company 

LIGHTING  STANDARDS 

.\dams-Eagnall  Electric  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 
Sundh   Electric  Company 

MEASURING  INSTRUMENTS 

Leeds  Northrup  Company 
Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West  Electric  Company 
Northern  Electric  Companj' 
Packard  Electric  Company 
Rose  &  O'Hearn 

MICA 

Chicago  Mica  Company 
Kent  Bros. 

Mica  Company  of  Canada 

MOTORS 

Canadian  Croclter- Wheeler  Company 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Canadian  Vickers 

Century  Electric  Company 

Electrical  Engineering  Company 

Electrical  Maintenance  &  Repairs  Company 

Ferranti  Electrical  Company  of  Canada 

Great  West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Company 

Northern  Electric  Company 

Petrie,   Limited,  H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

Thomson   Company,   Limited,  Fred 

Toronto  &  Hamilton  Electric  Company 

Wagner  Electric   Mfg.   Company   of  Canada 

NICKEL 

International   Nickel  Company 

OFFICE  FURNITURE 

Canadian  Office  &  School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

Benjamin    Electric    Manufacturing  Company 
Devoe  Electric  Switch  Company 
Northern   Electric  Company 

PAINTS 

Spielmann  Agencies  Regd. 

PAINTS  &  COMPOUNDS 

G.   &  W.   Electric   Specialty  Company 
.McGill   Mainifacturing  Company 
.Spielmann   Agencies,  Registered. 
Standard  Underground  Cable  Co.  of  Canada 


PHOTOMETRICAL  TESTING 

Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 

Dennison,  H.  J.  S. 
Fetherstonhaugh  &  Hammond 
Ridout  &  Maybee 
I 

PINS  (Insulator  and  High  Voltage) 
.'\cme  Stamping  &  Tool  Works,  Limited 
Ohio  Brass  Company 

PIPE  LINES 

Boving  Hydraulic  &  Engineering  Company 

PLUGS 

Benjamin   Electric   Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Berlin  Mills  Company 
Lindsley  Bros.  Company 
Northern   Electric  Company 

POLE  LINE  CONSTRUCTION 

Archbold   Brady  Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 

Hubbell  Company,  Harvey 

Northern   Electric  Company 

.Steel  Company  of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Hatheway  &  Knott,  Inc. 
Illinois   Electric   Porcelain   Company  , 
Ohio  Brass  Company 

POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,  Limited,  A.  H.  Winter 
Northern  Electric  Company 

Standard  Underground  Cable  Company  of  Can- 
ada, Limited.  • 

POWER  PLANT  EQUIPMENT 

Boving   Hydraulic   &    Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin   Electric   Manufacturing  Company 
Hubbell  Company,  Harvey 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Sundh  Electric  Company 

REMOTE  CONTROL  SWITCHES 

Electrical  Maintenance  &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 

Electrical  Maintenance  &  Repairs  Company 

Thomson  Company,  Fred 

RHEOSTATS 

Canadian    Westinghouse  Company 
Sundh   Electric  Company 

RODS 

International   Nickel  Company 

ROSETTES 

Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin   Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
Cutter  Company,  Geo. 
Duncan  Electric  Company 
Monarch  Electric  Company 
National   Metal  Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 

(Continued  on  Page  .S8) 
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Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT- 


Transformers 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
neers, we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


HPDMANOL 

^^^^^^         '  The  material  of  a  thousand  uses  " 

THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22ncl  Street,  CHICAGO 


AMERICAN"  BITUMINIZED 

FIBER  CONDUIT 

can  be  laid  in  trench  either  with  or 
without  concrete.  Minimum  absorption 
— maximum  puncture  test.  7  foot 
lengths  mean  faster  laying. 

^-in  walls  and  ^-in. 
socket  joints.  Sealing 
compound  furnished 
with  each  shipment. 
Skilled  labor  unneces- 
sary. 


AMERICAN 
CONDUIT 
COMPANY 


EAST  CHICAGO, 
IND.  U.S.A. 

140  NASSAU  STREET, 
NEW  YORK 


Write  for  Literature. 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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SOLDERING  FLUXES 

Allen  Company,  L.  B. 
Houston  &  Company 

SPECIAL   HEATING  APPLIANCES 

Xational  Electric  Heating  Company 

STANDARD  CELLS 

Weston  Electrical  Instrument  Company 

STORAGE  BATTERIES 

Canadian   Hart   Accumulator  Company 
Northern  Electric  Company 

STREET  LIGHTING  FIXTURES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Joyner,  Limited,  A.   H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SWITCHES 

Benjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookliam  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs.  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National   Metal   Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  John 
Sundh   Electric   Company  i 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical   Company  of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Company 
Northern  Electric  Company 

TOASTERS 

National  Electric  Heating  Company 
Northern  Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFQRMERS 

Killark  Electric  Manufacturing  Company 
Thordarson  Electric  Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti  Electrical  Coinpany  of  Canada 
Moloney  Electric  Company  of  Canada 
Northern  Electric  Company 
Packard  Electric  Company 
Rose  &  O'Hearn 

Thordarson   Electric  Manufacturing  Company 
Wagner  Electric  Mfg.  Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian  Bridge  Company 

TROLLEY  GUARDS 

Ohio  Brass  Company 


TUBING 

Northern  Aluminum  Company 

TURBINES 

Boving  Company  of  Canada 
Smith   Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,  LimitecJ,   G.  M. 
Northern  Electric  Company 

VACUUM  CLEANERS 

Houston  &  Company 
Pringle,  R.  E.  T.  , 

VARNISHES 

Spielmann  Agencies,  Regd. 

WASHING  MACHINES 

Connor  &  Son,  J.  H. 

WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 
Smith  Company,  S.  Morgan 

WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company 
Canada  Wire  &  Cable  Company  , 
^  D.  &  W.  Fuse  Company  ' 
International   Nickel  Company 
Northern  Electric  Company  ( 
Phillips  Electrical  Works,  Ltd.,  Eugene  F. 
Standard  Underground  Cable  Company  of  Can 

ada,  Limited. 
Starr  Son  &  Company,  John 

WIRING  DEVICES 

Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 


Spraco 
Cooling 
Pond 


condenser.s,  cold  storage,  refrigeration  and  ice  making  plants,  the  Spray 
method  of  cooling  the  water  is, the  most  economical  to  instal  and  maintain. 

The  illustration  shows  a  large  "SPRACO"  cooling  pond  on  the  roof  of  the 
Lake  Simcoe  Ice  Supply  Co.,  Toronto.  This  equipment  has  been  in  operation 
for  some  time,  and  performs  its  work  in  an  efificient  and  economical  manner. 

The  wide  experience  of  our  engineers  is  at  your  service.  Literature  on 
request.  , 

Spray  Engineering  Co.,  93  Federal  Street,  Boston 

Rudel-Belnap  Machinery  Co.,  Limited,  Montreal 
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Arc  Welding  is  More 
than  a  "Patching" 
Process 


Welding  has  been  so  widely 
featured  for  repair  and  patch- 
ing work  that  many  people 
never  think  of  it  as  a  manu- 
facturing process. 

As  a  matter  of  fact  Lincoln 
Arc  Welders  used  in  manufac- 
ture of  metal  products  are  fre- 
quently making  even  greater 
savings  than  in  repair  work. 

Lincoln  Arc  Welders 

are  especially  adapted  tu  fabricating  irun. 
steel,  and  other  metals — welding  seams, 
fastening  on  attachments  —  joining  of 
parts — in  fact,  any  work  of  this  nature  on 
which  speed  and  economy  count.  The 
heat  from  the  Lincoln  Arc  can  be  con- 
centrated on  a  small  surface,  giving  a 
clean  looking  job  and  preventing  the 
warping  or  buckling  usually  encountered 
in  gas  welding. 

The  operation  of  the  Lincoln  Welder  can 
be  learned  by  any  intelligent  workman  in 
two  or  three  days.  Once  broken  in,  he 
can  do  welding  jobs  at  lower  cost  than 
with  any  other  equipment  or  process 
This  we  prove  in  any  shop. 

Our  V/elding  -Engineer  will  gladly  in- 
spect a  plant  and  product  for  welding 
possibilities — at  no  cost  to  the  owner. 

Write  for  Welding  Bulletin 

Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Branch  Office 
MONTREAL 


THE 

MARK 


A 


OF 


QUALITY 


ELECTRICAL 

PORCELAIN 

Special  porcelain  of  all  kinds.    In  qual- 
ity and  design  you  will  find  our  porcelain 
split  knobs,  standard  knobs,  cleats,  tubes 
insulators,  etc.,  unsurpassed. 

Send  for  Catalog 

Illinois  Electric  Porcelain  Co. 

Macomb,  111.,  U  S.A. 
Toronto,  Canada,  307-308  Tyrrell  Building 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package      -       Quantity  250 

ASK    YOUR    JOBBER,    OR    WRITE  US 

The  Duncan  Electrical  Co.,  Limited 

1665  St.  James  St.     -     MONTREAL,  QUE. 
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Westinghouse 

Distributing  Transformers 


Because  of  high  insulation  strength  secured  by  the 
use  of  continuous  tubes  of  Micarta  (the  Westinghouse 
Method),  combined  with  rugged  mechanical  construction, 
Westinghouse  Distributing  Transformers  can  be  depended 
upon  for  the  greatest  electrical  reliability,  as  well  as 
mechanical  durability. 

Our  nearest  office  will  give  you  full  particulars 
regarding  the  Transformer  for   your  service 

Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 


Toronto  Montreal 


Ottawa 


Halifax      Ft.  William 


Traders  Bank     52  Victoria      Ahearn  &  Soper 
BJdg.  Sq.  Ltd. 


105  Hollis 
St. 


Telfer 
Bldg. 


Winnipeg 

158  Portage 
Ave.,  E. 


Edmonton  Calgary  Vancouver 

211  McLeod       Grain  Excliange     Bank  of  Ottawa 
Bldg.  Bldg.  Bldg. 
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A  Lost  Opportunity 

As  a  wiring  contractor,  how  many  times  have  you  turned  down  orders  to  repair  the 
Motors  or  dynamos  of  your  customers  and  let  them  send  their  work  to  the  maker? 

How  much  have  YOU  lost  in  prestige 


through  not  being  able  to  take  care  of 
your  customers'  business  ? 
How  much  have  YOU  lost  in  Profit  on 

this  business  P 

Get  the  habit  of  liandling  these  repairs.  Send  them 
to  a  Specialist  in  Repairs.  Don't  send  them  to  the 
maker.  Your  customer  can '  do  that,  and  he's  already 
sick  of  it.  The  service  is  too  slow.  He  wants  quick 
work  and  an  absolutely  reliable  job.  You  can  give  it 
to  him. 

Make  up  your  mind  now.  Say  "I'm  going  to  get  some- 
thing out  of  the  next  repair  job  in  this  town." 

You  have  the  work  of  taking  out  and  re-installing  the 
machine  (Profit).  Send  us  the  machine  or  part  with  a 
description  of  its  action  or  symptom.  We'll  rush  it 
through  for  you,  give  you  an  Al  job  and  you  come  in 
again  on  the  Trade  Discount  (More  Profit). 


Others  are  doing  it.    Why  not  you?    Write  about  it. 


The  Electrical  Maintenance  &  Repairs  Company,  Limited 


Phones: 
Adelaide  902 
Adelaide  903 


162  Adelaide  Street  West,  Toronto 

"  ALWAYS  ON  THE  JOB  " 


Nights  and  Holidays 

R.  B.  Rothwell,  Supt.,  Beach  1930 
G.T.  Dale,  Manager,  Beach  1723 


OXY-ACETYLENE  WELDING 

A  Maximum  of  Efficiency  at  a  Minimum  of  Cost 


Steel  Barrel  welded  by  Oxy-Acetylene  Process. 


All  the  essential  characteristics  that  lend  to  greatest  citiciency  are 
embodied  in  Oxy-Acetylene  Welding.  The  Process  is  siniplicitx' 
itself.  The  Welded  joint  is  of  practically  equal  strength  to  the 
Metal  adjacent,  ai)<olutely  airtight,  leakproof,  and  free  from  future 
trouble,  and  the  cost  of  the  article  produced  is  less  than  obtained 
by  the  old-fashioned  methods  hitherto  adopted. 

Undoubtedly  You  Can  Employ  the  Process 
to  Advantage  in  Your  Industry  !  ! 

Whether  you  wish  to  join  light  gauge  sheet  metal  or  reclaim  a 
broken  machine  jiuri  casting  weighing  tons,  the  Oxy-Acetylene 
Process  is  the  scihuidii.  The  more  you  enquire  into  its  possi1)ilities. 
the  more  vou  will  be  convinced  of  these  truths. 


Our  Experience  is  Yours  for  the  Asking 

Attach  this  ad.  to  your  letter  liead  and  mail  to  us.  We  are  the  Pioneers  of  the 
Process  %vith  world-wide  experience  covering  years.  A  slaff  of  esperts  are  at 
your  Service  to  instruct  your  representatives  in  the  Process,  to  ensure  its  suc- 
cessful application  to  your  Industry.  Investigation  incurs  no  obligation  on 
your  part. 

UAir  Liquide  Society 

Canadian  Factories:     TORONTO,    MONTREAL,  WINNIPEG. 
HALIFAX,  Under  Construction. 


till/ 
fill 


Engine  manifold  welded  by  O.sy-Acetylene  Process. 
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ELECTRIC  REPAIRS 


We  can  keep  you  running 
while  we  make  your  repairs 


Fred  Thomson  Co.,  Limited 

326-328-330  WEST  CRAIG  STREET 

MONTREAL 


G  &  W  DISTRIBUTION  BOXES 

are  easily  adapted  to  any  lay  out 

A  (j  &  W  Box  is  engineered  at  the  factory  to  fit  the  job  ;  this  permits  simple  installation  and  re- 
lieves you  of  engineering-  the  job  to  fit  a  l)ox. 


I'.iixes  arc  made  with  \-arious  types  of  clips  and  fittings.  Standard 
parts  are  assembled  to  suit  any  combination  of  cables  or  loads. 

Let  us  show  our  box  as  applied  to  your  conditions. 


G  &  W  ELECTRIC  SPECIALTY  CO. 


7440-52  So.  Chicago  Ave. 


CHICAGO,  U.S.A 


A.   H.  Winter  joyner,  Ltd.,  100  Wellington  St.  W..  Toronto. 
A.  H.  Winter  joyner,  Ltd.,  17  St.  John  Street,  Montreal. 
Bentz-Ricliardson    Co.,    Ltd.,    592    Notre    Dame    Ave.,  Winnipeg 
General   Supplies,   Limited,   Calgary  and  Edmonton. 


For  the  Ends  of  Cablos 


Generation,  Transmission  and  Application  of  Electricity 


<•  — '   — ^ .  ' 

(resistance  units) 


WITH      S/  I  T  R.  K  <>   U   S       XC    N  A  M  H  L      I  fS   3  U   \.  A.  T  I  O 


itreous  enamel  on  all 
Leonaixl  resisiBtices 
}  assurance  against 
liemical,electrical 
r  mecharLical 
epreciaiiori 
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ACCEPT  our  warmest 
Christmas  Greetings 
and  sincere  good  wishes  for 
prosperity  throughout  the 
coming  year. 

^  We  take  this  opportunity 
of  thanking  you  for  past 
favors,  and  sincerely  desire 
that  our  pleasant  relations 
with  you  shall  be  continued. 


Horthera  EkcMc  Compam 


MONTREAL 

HALIFAX 

OTTAWA 


LIMITED 

TORONTO 

LONDON 

WINNIPEG 


REGINA 

CALGARY 

VANCOUVER 


I  )(:ccnilici-    l.">.  I'.ii; 


T  H       E  L  E  C  T  R  J  C  A  I .    M  E  \A'  S 


You  Can  Sell  THIS 
While  You're  Wrapping- 
up  the  Last  Parcel 


Just  a  timely  comment  on  how  easily  the 
C-H  Seventy  Fifty  Switch  goes  with  the 
electrical  appliance — whatever  it  may  he 
— that  you've  just  sold — and  nine  times 
out  of  ten  you'll  add  one  to  your  sales 
slip. 


— An  article  that  just  natural- 
ly helono-s  with  almost  any 
electrical  appliance  you  sell. 

— that  has  only  to  be  seen  to 
be  appreciated. 

A"ou  don't  need  to  talk  an  hour, 
because  we  are  doing  most  of 
that  for  you  ;  our  advertising  is 
telling  your  customers  about 
the  Seventy  Fifty,  and  intimat- 
ing that  you  sell  it. 

Just  briefly  mention  how  you 
can  attach  it  to  the  cord  an}' 
place  it's  wanted,  so  it's  right 


under  the  operator's  thumb — 
no  reaching  to  overhead  sock- 
ets— no  walking  across  the 
r(-)om  to  push  the  button — no 
waste  of  current,  because  the 
C-H  Seventy  Fifty  is  so  handy 
it  just  can't  be  forgotten — 
while  you're  wrapping  up  the 
other  purchases,  and — along 
goes  a  C-H  Seventv  Fifty 
Switch  ! 

Write  us  to-day  for  full  par- 
ticulars. Our  Selling  Helps 
and  Counter  and  Window  Dis- 
plays will  aid  you. 


The  Benjamin  Electric  Mfg.  Co.  of  Canada,  Limited 

11-17  Charlotte  Street       -       TORONTO,  ONT. 


Manufacturers 
of  the 


Benjamin  "92" 
Two- Way  Plug 


TIM-:    h;  I.  lUT  U  U'A  1.  NF.WS 


The  only  parts  of  a  coil  you  have  to 
throw  away  are  the  identifying  red, 
white  and  blue  tie  ribbons.  Send  for 
FLEXTUBE  samples  and  descriptive 
Bulletin  No.  151. 

Your  use  of  FLEXTUBE,  or  examination 
of  a  sample  {sent  upon  request),  will 
verify  every  claim  we  make  for  it. 


National  Metal  Molding  S 

^  Ma n ufacture rs  of  C' 

Electrical  Conduits   6c  Fittings 
1118  Fulton  Building,  PITTSBURGH,  PA. 

Atlanta  Dallas  Los  Angeles  Salt  Lake  City 

Boston  Denver  New  York  San  Francisco 

Buffalo  Detroit  Philadelphia  Seattle 

Chicago  Portland  St.  Louis 

I'.ueiios  Aires  Havana  Manila  Paris 


Canadian  Distributors 
CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 

Head  Office,       ■       -  ■  TORONTO 

District   Sales  (Offices: 

Montreal                                     Winnipeg  Edmonton 

Halifax                                        Calgary  Nelson 

Ottawa                                         London  Vancouver 

Cobalt  South  Porcupine 


Double  Compounding     \iiK<\    Double  Value 


heccnilirr    I.V  I'.MT 


r  1 1  !•:     i/i-:c  'r  u  i  c  a  i.  .\'  I'.ws 
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Most  everything  is  improved  by  Simplicity. 
That's  why 

Norther  ft  Ekcfric 

DURADUCT 


Kea  fan.  Patent  Offi.< 


is  a  better  flexible  tubing.  Its  single,  inter- 
woven wall  eliminates  the  evils  inherent  in 
multiple  wall  types. 

All  reliable  dealers  sell  DURADUCT. 


Norther Ekctric  Company 

LIMITED 

Montreal  Toronto  Regina 

Halifax  London  Calgary 

Ottawa  Winnipeg  Vancouver 


THE  BLACK  DOTTED  LINE 

DURADUCT 


T  H  1-:    K.  I.    »   r  Ix  I  (  ■  \  I.    N  F.WS 
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Lincoln 

Arc  Welders 

on  the  Rock  Island 


23  Lincoln  Arc  Welders  are  in  service  at  the 
(liffer(^nt  shops  of  the  Rock  Island. 

These  Welders  are  mounted  on  a  four  wheel 
truck  and  can  be  taken  any  place  in  the  shop, 
and  plugged  in  on  any  power  socket,  where 
a  five  horse  power  motor  would  operate. 

'I"he  Lincoln  .\rc  Welder  can  always  be 
taken  to  the  place  where  the  locomotive  is 
standing  and  weMing  work  can  go  on  at  the 
same  time  with  other  repairs.  Instead  of 
moving  a  heavy  locomotive  to  a  special 
welding  station,  the  light  truck  can  be  taken 
anywhere  even  for  a  few  minutes'  Avelding 
work. 

In  addition  to'  this  advantage,  the  welders 
use  the  regular  current  distributing  system 
in  the  shop  and  no  special  low  tension  wire 
is  necessary.  This  saves  a  great  expense. 
Lxamination  of  the  Lincoln  Portable  Welder 
will  sliow  that  it  is  the  most  simple  in  con- 
struction and  operation  of  any  arc  welding- 
apparatus  manufactured,  still  it  will  do 
everything  that  any  outfit  will  do  and  will 
])erform  the  work  at  lower  cost. 

This  statement  w'e  prove  in  your  own 
shop.    Write  for  Our  Engineer. 


"Link  up  with  Lincoln" 


Lincoln  Electric  Co. 

of  Canada,  Limited 

Head  Office 
311-312  Kent  Building 

TORONTO 
Ontario 


Branch  Office 
MONTREAL 


SMITH  HYDRAULIC  TURBINES 


Accompanying 
cut  illustrates 
vertical  shaft 
scroll  case  unit 
furnished  to 
Northwestern 
Consolidated 
Mill.  Minne- 
apolis, Minn., 
developing  400 
H  P.,  450  Rev. 
under  45  ft. 
head. 


Built  in  sizes  and 
types  of  units  to 
meet  any  require- 
ments. Note  the 
design  and  general 
appearance  of  sta- 
bility in  accompany- 
ing illustra- 
tion. 


If  interested  in  Water  Power  Machinery  write 
Department  "N"  for  Bulletin 

S.  Morgan  Smith  Co.,  York,Pa. 

H.  B.  Van  Every,  Canadian  Representative,  405  Power  Bldg.,  Montreal 


Friends  of  the  Electrician 


''ANTI-SULPHURIC  ENAMEL 

Tlie  only  relialile  i>r(itectiim  against  the  action  of  acid  and 
chemical  fumes. 

*'FERRODOR 


Rnstpiool  elastic  paint.  .Superior  to  Graiiliilc  or  Red  Lead.  Ile- 
hes  all  climatic  conditions. 


'DRIOROV 


oil-proof  Enamel.  Dries  quickly  over  greasy  and  oily  surfaces. 
Xot  affected  by  lulnicatinp  or  Iransfornicr  oils. 

''ARMOUW 

I'"ii-e-resisling  paint,  or  colni-lcss  suhilion. 

''ARMACELV 

Possesses  the  highest  insnlalini;  qualities  of  any  varm'sli  on  the 
market. 


it 


OHMALINE' 


Iliack,  (|iiick  air-tlrying  insulating?  comptjsilion.  Also  supplied 
for  stovin^,  and  as  a  solid  iusulattns;  compound. 


''SHAYDOLITE'' 

for  coloring?  electric  lamps,  l^sed  in  the  Royal  Xavy.  Wealher- 
pioof.     Dries  rapidly. 

''ARMABRON'' 

r.itumcn  in  oteclive  paint,  elastic,  acid-resistiirg-,  weatliei  proof. 
Made  in  London,  England,  by 

GRIFFITHS  BROS.  &  COMPANY 

((  onti  actors  to  H.  M.  Imperial  and  Overseas  Governments) 

SPIELM ANN  AGENCIES,  (Regd.) 

Dealers  in  Electrical  Specialties 
Read  Bldg.,  St.  Alexander  St.  MONTREAL 
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Poly-Phase  Meters 


They  have  distinguishing  features  which  have 
gained  for  them  a  notable  reputation 
for  dependable  service. 

This,  no  doubt,  has  been  made,  possible  by  the  double  terminal  block  construction 
which  gives  greater  protection  on  over-loads.  In  addition  to  this,  however,  these 
meters  are  designed  with  plenty  of  room  for  the  connections — a  big  safety  feature  in 
lightning  storms  and  surge  conditions.  And  again,  the  three  line  wires  are  carried  di- 
rect through  the  meters  from  left  to  right.  Vou  Avill  readily  see  the  importance  of  such 
individual  features. 

These  Poly-Phase  Meters  Meters  are  used  on  the  lines  of  the  Hydro-Electric 
Power  Commission  of  Ontario.  • 

Will  you  put  them  to  the  test?     Write  for  Prices. 

Chamberlain  &  Hookham  Meter  Co.,  Ltd. 


243  College  Street,  TORONTO 


61  Albert  Street,  WINNIPEG 


We  have  a  large  stock  of  motors  up  to  100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  '*  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


350  H.  p.  Self  Starting  Synchronous  Motor  Driving  Colliery 
Ventilating  Fan. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire" machines, 
minimum  incon- 
venience from 
such  breakdowns. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 

Montreal  107-109  Duke  St.,  Toronto 


s 
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ALPHABETICAL    LIST   OF  ADVERTISERS 


Acme  StainpiiiL;  and  Tool  Works  .  .  -IG 

Allen  Company.  L.  B  

Allen  Inspection  Company   54 

American  Conduit  Company  

Heaubien.  De  Gaspe   -^-^ 

I5enjamin  Electric  Mig.  Co.  of  Can- 
ada, Ltd  

Berlin   Mills  ■  Company   

Boston  Insulated  Wire  and  Cable  Co.  -14 

Boving  Hydraulic  &  Engineering-  Co.  49 

Bradstreets   ^54 

Brandeis,  Charles   54 

British  .Aluminium  Company  

L'anada  Wire  and  Cable  Company  .  .  5:; 

Canadian  Bridge  Company   40 

Canadian  Crocker  Wheeler  Co  

Canadian  General  Electric  Co.  ...  14-15 
Canadian  Independent  Telephone  Co.  4'.) 
Canadian    Inspection    and  Testing- 
Laboratories    54 

Canadian  Office  and  School  Furniture 

Company   54 

Canadian  Porcelain  Company  ....  43 
Canadian  Westinghouse  Company  .. 

Century  Electric  Company    40 

C  hamberlain  &  Hookham  Meter  Co., 

Limited  ^   7 

Chicago  Mica  Company   

Cleveland  Armature  Works    38 

Conduits  Company,  Limited    9 

Cutter  Company   12 

Uaum.  A.  F   43 

Dennison,  H.  J.  S   54 

1).  &  \\..  Fuse  Conipau}-   

Detroit  Fuse  and  Manufacturing  Co.  51 

Devoe  Electric  Switch  Company  ...  45 

Dossert  &  Company   44 

Duncan  Electric  Cnnipany   47 

l'".conoiny  Fuse  and  Mfg.  Co   51 

h.lcc.  Maintenance  and  Repair  Co.  .  .  55 

J-'.lectric  Railway  Improvement  Co.  .  45 


Electric  Service  Supplies  Company .  . 

Electrical  Testing  Laboratories   ...  54 

Ewart  &  Jacob   54 

Ferranti  Electric  Company   43 

G.  &  \V.  Electric  Specialty  Co  

Gest,  G.  M.  Limited  

Gray,  Charles  F   54 

Great  West  Electric  Company   41 

Hatheway  &  Knott   39 

High  Efficiency  Electric  Lamp  Co...  40 

Houston  &  Co   53 

Illinois  Electric  Porcelain  Company. 

International  Nickel  Company  ....  53 

Jefferson  Glass  Company   55 

Jones  &  Glassco  

Jordan  Brothers    44 

Joyner,  Ltd.,  A.  H.  Winter  

Kelsch,  R.  S  ■  ■  54 

Kent  Brothers    47 

Kerry  &  Chace.  Ltd   54 

Kuhlman  Electric  Company   47 

L'Air  Liquide  Society   39 

Lancashire  Dynamo  and  Motof  Co.  7 

Leeds-Northrup  Company   8 

Lightfoot,  Stanley   54 

Lincoln  Electric  Company  of  Canada  0 

Lindsley  Brothers  Company   46 

Lowry,  E.  A   40 

Lyman  Tube  and  Supply  Company 

Malm  &  Company,  Theo   54 

Mica  Company  of  Canada.  Ltd  

Masco  Company   42 

McGill  Manufacturin.g-  Company  ...  44 

Mitchell.  Charles  H.  &  Percival  H.  .  54 

Moloney  Electric  Co.  of  Canada  ....  13 

National  Electric  Heating  Company  56 

National  Metal  Molding  Company  . .  4 

Nerlich  Companj'  

Northern  .Aluminum  Company   53 

Northern  Electric  Company   2-5 


Ohio  Brass  Company   41 

Packard  Electric  Company   16 

Petrie,  H.  W   40 

Phillips  Electrical  Works,  Eugene  F.  37 

Philadelphia  Electric  Company  ....  12 

Power  Equipment  Company  

Pratt  &  Whitney  "  

Pringle.  R.  E.  T   50 

Railway  &  Power  Engineering  Cor- 
poration  10 

Redmonal  Chemical  Products  Co.  ...  44 

Ridout  &  Maybee   40 

Robertson  Limited,  J.  M   54 

Robbins  &  Myers  Company   17 

Rose  &  O'Hearn   42 

Ross  &  Company,  R.  A   54 

Renfrew  Electric  Company  

Sammett,  M.  A   54 

Sachsenmaier  &  Co.,  George   41 

Sangamo  Electric  Mfg.  Co  

Smith  Company,  S.  Morgan  .......  0 

South  Bend  Current  Control  Co.  . .  52 

Spaulding  &  Sons  Company,  J  

Spielmann  Agencies  Regd   6 

Spray  Engineering  Company   13 

Standard  Underground  Cable  Com- 
pany of  Canada,  Limited    47 

Standard  Wiring  

Starr,  Son  &  Co.,  John   47 

Sundh  Electric  Company  

Steel  Company  of  Canada   11 

Tallman  Brass  and  Metal  Company  42 

Thompson,  Clarence   5i 

Thompson,  Fred  &  Co  

Thompson-Levering  Company  ....  46 

Thordarson  Manufacturing  Company  53 

Toronto  and  Hamilton  Electric  Co.  53 

Tubular  W^oven  Fabric  Company  ..  5 

Vickers  Limited   18 

Wagner  Electric  Manufacturing  Co. 

Ward  Leonard  Electric  Co   1 

Weston  Electrical  Instrument  Co.  ..  45 

White  Electrical  Company,  T.  C-  •  ■  18 


THE   "TYPE  S"   PORTABLE   WHEATSTONE  BRIDGE 

Useful  in  the  Shop  and  Laboratory  for  the  Measurement  of  Resistance. 
Adapted  for  Fault  Locations  in  Telegraph  and  Telephone  Lines  and  Cables. 

The  Type  S  Bridge  is  a  thoroughly  practical  instrument  for  shop  and  field  use.  Being 
complete  in  every  detail  it  is  ready  at  all  times  for  immediate  use.  It  is  easily  portable,  its 
weight  being  but  8  pounds.  The  precision  of  adjustment  of  its  coils  (Rfieostat  1/10  per  cent.. 
Ratio  1/20  per  cent.)  insures  acctuate  measurements.  The  galvanometer,  the  weakest  element 
of  such  an  instrument,  is  unusually  rugged,  ft  is  a  separate  element  and  may  be  removed 
for  examination  or  repair  by  taking  out  two  screws.  The  battery  is  of  the  ordinary  "flasli 
light"  type,  and  renewals  may  be  prociucd  practically  everywhere.  The  price  is  .$66.25  net. 
f.o.b.  Philadelphia,  boxed  for  shipment. 

Bulletin  No.  530  describes  this  instrument. 


THE  LEEDS  &  NORTHRUP  CO. 


4912  Stenton  Ave. 


Electrical  Measuring  Instrument* 


PHILADELPHIA,  PA. 
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Bishop  Strachan  School,  Toronto.     A  "GALVADUCT  "  Building. 


''GALVADUCT'' 


The  most  perfect  interior  construction  C(-)nduit  on 
the  market. 

Recognized  as  the  standard  of  high  quahty. 

Always  specify  Galvaduct  or  Loricated 

CONDUITS  COMPANY,  LIMITED 

TORONTO         -  MONTREAL 

"LORICATED"— A  high-class  interior  construc- 
tion conduit  of  the  enamelled  type,  proof  against  acid 
or  other  corrosive  agents. 

If  your  jobber  cannot  supply  you — write  us. 


''LORICATED'' 


King  Edward  School,  Edmonton.     A  "GALVADUCT"  Building. 
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Railway  &  Power 
Engineering  Corporation 

LIMITED 


WE  WOULD  LIKE  EVERY  ELECTRICAL 
MAN  to  become  acquainted  with  our  organization 
and  our  various  departments  of  service  in  connection  with 
the  equipping  of  Railway,  Light,  Power  and  hidustrial 
Plants. 

Through  our  connection  with  the  leading  manufac- 
turers we  are  m  an  excellent  position  to  secure  for  you  ^he 
best  equipment  and  supplies  in  all  the  above  lines. 

We  have  practical  engineers  and  salesmen  who  are 
thoroughly  qualified  to  demonstrate  the  value  and  use  of 
all  the  machinery,  etc.,  listed  in  our  various  departments. 

All  engineering  advice,  specifications,  etc.,  will  be 
furnished  without  extra  cost  to  our  customers. 

Lists  and  other  information  regarding  our  service  and 
equipment  will  be  furnished,  gladly.     Write  or  call. 


C.P.R.  Building     -     -  TORONTO 

Long  Distance  Phone       -       ADELAIDE  2675 


Deccmlier    I."),    I '.Mr 


'I'  1-1  |-,    I'-,  I.  !<:(•'!■  U  I  C  A  I.    N  l-.WS 
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LIST  OF  PRODUCTS 


(\  ...-.iff-' 


"Hamilton"  Pig  Iron 
Open  Hearth  Steel  Billets 
Steel  and  Iron  Bars 

Forgings 
Railway  Fastenings 
Pole  Line  Hardware 
Bolts,  Nuts  and  Washers 
Wrought  Pipe 
Screws,  Wire 

and 

Wire  Products 
of  every  description 


T'lJH? 

itiL 

STEEL  COMMNY 


RCANADA 


LIMITED 

HAMILTON  MONTREAL 


\  < 


1? 
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Decern  her   l.'),    1 1)1? 


''FRANKLIN''  Post  Insulators 

A  Type  for  every  Service 

INSTALL  THE  "FRANKLIN"  AND  FORGET  IT ! 


ELECTRICAL  DEVELOPMENT  AND  MACHINE  CO.,  PHILADELPHIA,  Pa. 

SELLING  AGENTS 

The  Philadelphia  Electric  Company  Supply  Department 
132  S.  Eleventh  Street  -  Philadelphia 


I-T-E  CIRCUIT  BREAKERS 


Rush  orders  mean  unexpected  breakdowns 
unless  guarded  against.  An  ounce  of  CIR- 
CUIT BREAKER  PREVENTION  will 
save  a  ton  of  trouble. 

I-T-E  CIRCUIT 
BREAKERS 

pay  for  themselves  frequently  before  you  pay 
us  for  them.     Prompt  deliveries. 

THE   CUTTER  COMPANY 

Traders  Bank  Building,  Toronto 

Main  Office  and  Factory  :  Philadelphia,  Pa. 


New  York,  50  Cluncli  St. 
Detroit,  Midi.,  Ford  Rldg. 
fridianapolis,  Tnd.,  Telephone  VAdn. 


Cliicago,    Monadnock  lilock. 
Pittsburgh,    Park  Building. 
.Vrinueapoh's,  Metropolitan  Life  Bldg 


Type  W 


I'XCLES  &  SMITH  COMPANY 
Los  Angeles  San  Francisco  Portland,  Ore. 
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Ford  uses  "Spraco'^  equipment 

Ford  Motor  Co.  efficiency  experts  install  additional  Spray 

Cooling  Ponds 


As  a  result  of  the  exceptionally 
good  results  obtained  from  their 
first  installation  of  Spraco  equip- 
ment the  Ford  Motor  Co.  of  De- 
troit have  put  in  additional  Spray 
Cooling  Systems  to  take  care  of 
their  increasing  demands. 

"Spraco"  is  the  most  efficient 
method  for  cooling  water  for  any 
purpose.  It  is  economical  to  in- 
stall and  maintain. 

Our  engineers  are  at  your  service. 

Rudel-Belnap  Machinery  Co, 
Ltd.,  Montreal 


Spray  Engineering  Co.,  93  Federal  St.,  Boston 


Tl-M".    I<:  I.  I'-CTK  [CA  i.  NKWS 
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Accessibility 


Type  1-14  Meter 
Cover  Removed 


An 
Important 
Advantage 

in 


^    C-G-E  Meters 


Type  1-14  Meter 
Back  Plate  Removed 


I  All  parts  of  Canadian  General  Electric  alternating  current  | 

j  watthour^  meters  are  readily  accessible.     For  full  load  and  | 

I  light  load  adjustments,  inspection  of  the  register,  disk  and  | 

I  magnets,  the  removal  of  the  meter  cover  only,  is  necessary.  | 

I  The  electrical  element  is  readily  inspected  or  removed  by  | 

I  taking  off  a  cover  plate  on  the  back  of  the  meter.     Placed  | 

I  over  the  terminals  is  a  cover  separate  from  the  meter  cover,  | 

I  permitting  access  to  the  terminal  compartment  and  sup-  | 

I  porting  screws.     This  can  be  accomphshed  without  access  | 

I  to  the  meter  proper.     The  meter's  construction  provides  | 

I  for  the  easy  removal  of  the  jewel  for  examination.  | 

I  The  AccRssiBiLiTv  of  C-G-E  alternating  current  watthour  | 

I  meters  is  a    feature  as  distinctive    as  their  recognized  | 

I  Accuracy.  I 

I  CANADIAN  GENERAL  ELECTRIC  CO.,  Limited  j 

I  Manufacturers  of  Electrical  Apparatus  and  Supplies  for  Railway,  | 

I  Light  and  Power  Purposes  ■ 

g  llc:id  omcc:  Toronto.    Sales  Offices:  Montreal,  Halifax,  Sydney,  Ottawa,  Cobalt,  South  Porcupine,  London,  Winnipeg,  Calgary,  Edmonton,  1 

s  Nelson  and  Vancouver.  g 

s  = 
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Quarter  Century  of  Progress. 


The  Canadian  General  Electric  Co., 
Limited,  was  organized  in  September,  1892 
-just  a  quarter  of  a  century  a^o. 
It  had  its  origin  in  a  syndicate  of  ten 
citizens  of  Toronto  formed  five  years 
previously  with  a  capital  of  S10,000  to 
inquire  into  the  feasibility  of  establishing, 
in  Toronto,  electric  lighl  and  power  by 
means  of  underground  wires. 

The  Company  has  now  a  paid-up 
capital  of  810,000,000.00,  a  surplus  of  over 
84,000,000.00,  and  assets  over  825,000,000.00. 

It  owns  10  manufacturing  establish- 
ments shown  above,  a  large  Head  Office 
and  7  Branch  Office  buildings,  and  has 
5,000  to  6,000  employees. 

The  Canadian  General  Electric  Co., 
Limited,    manufactures    Electrical  Ap- 


paratus and  Supplies  for  Railway,  Light 
and  Power  purposes. 

The  Canadian  Aliis-Chalmers,  Limited, 
a  subsidiary  company,  manufactures 
Locomotives,  Structural  Steel,  Cast- 
iron  Pipe  and  Power  Plant  Equipment, 
Mining,  Cruishing,  Hydraulic  and  Milling 
Machinery. 

By  reason  of  its  numerous  factories 
and  great  manufacturing  facilities,  the 
company  was  able  to  take  an  early  and 
leading  part  in  the  manufacture  of  Muni- 
tions of  War,  and  recently  obtained  from 
the  British  Government  an  order  for  4 
Steel  Steamships  of  3,500  tons  each. 

This,  briefly,  is  the  record  of  a  Quarter 
Century  of  Progress. 
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Made  in  Canada 

i 

The  Packard  Electric  Co.,  Ltd. 

Factory  at  ST.  CATHARINES,  ONT. 

General  Sales  Office,              N.  W.  Office  and  Warerooms, 

Traders  Bank  Bldg.  WINNIPEG 

TORONTO 

St.  Catharines  and  Winnipeg 
Tiie  Eastern  Electric  Company,  Limited,  St.  John,  N.  B. 
General  Supplies,  Limited,  Calgary,  Alta. 
Rudel-Belnap  Machinery  Co.,  Canadian  Express  Bldg. 
Montreal,  Que. 

By  Canadian  Labor 
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"Wc'H  Plan  on  using  Robbins  &  Myers 
Motors  throughout  this  installation 


The  plant  engineer  who  keeps  careful  records  of  the 
service  given  by  the  motors  he  mstalls  is  always  a  booster 
for  R.  &  M.  Motors.  To  him  their  year-in  and  year-out 
dependability  means  steady  production  and  low  mainten- 
ance cost.  He  knows  he  can  recommend  them  with  full 
assurance  that  they  will  confirm  his  good  judgment,  when 
in  service. 

While  the  engineer  may  not  sign  the  order,  his  recom- 
mendation is  a  very  important  factor  in  the  decision  of 
the  man  who  does.  His  co-operation  makes  it  easy  for 
the  motor  dealer  to  make  the  sale 


Robbins  &  Myers'  advertising  is  another  important  aid 
for  the  dealer  who  sells  R.'&  M.  Motors.  The  R.  &  M. 
Motor  is  the  one  motor  which  has  for  years  been  adver- 
tised consistently  to  the  general  pulilic  through  leading 
national  magazines.  It  is  the  one  motor  everyone  knows — 
the  man  who  has  not  yet  bought  a  motor  as  well  as  the 
experienced  motor  man. 

pveryone  knows  something  of  R.  &  M.  Quality  and 
the  R.  &  M.  guarantee  which  insures  every  user  satisfac- 
tory service — a  guarantee  which  protects  ])oth  the  user 
and  the  dealer. 


Bulletins,  Price  Lists  and  dealer  discounts  furnished  on  request. 

The  Robbins  &  Myers  Company,  Springfield,  Ohio 


New  York     Philadelphia     Boston     Cincinnati     Cleveland  Chicago 

CANADIAN  DISTRIBUTORS 


Buffalo     St.  Louis     San  Francisco 


The    Century    Electric  Co. 
Montreal 
La   Cie   Codere  &   Fils.  Inc. 
Sherbrooke 


Costello  &  Crowe  Dawson  &  Co.,  Ltd.             Eastern  Electric  Co. 

Ottawa                ,                 Montreal  St.  John 

Mechanics  Supply  Co.,  Ltd.  Great  West  Electric  Co.. 

Quebec  Winnipeg. 


John  Starr  &  Sons  Co.,  Ltd. 
Halifax 
Rogers    Electric    Co.,  Ltd. 
Toronto 


XVobbins  &  M^er$  Motors 
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GET  THE  GENUINE 

Look  for  the  Name 


WHITE'S  PORCELAIN  STRAIN  INSULATORS 


You  want  strain  insulators  that  are  strong  physically,  that 
stand  up  under  the  exceptional  conditions  of  the  heavy  storm ; 
that  hold  up  under  a  load  of  sleet ;  that  don't  crack  when  the 
thunder  rolls,  the  lightning  flashes,  and  the  wind  whistles. 

'I'his  is  the  kind  of  strains  T.  C.  White  Coinpany  is  mak- 
ing of  porcelain  in  a  variety  of  sizes  for  different  loads,  and 
several  designs  for  varying  conditions. 

It  will  pay  you  to  write  for  bulletin  which  shows  designs 
and  gives  the  complete  data  on  strain  and  electrical  tests. 

Write  today. 


Type  No.  (iOO 


T,  C.  White  Electrical  Supply  Co, 


1122  Pine  Street, 
,     ST.  LOUIS,  Mo. 


UccJiiiljcr  I."). 
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Canada  Needs  More  Power — 

Shall  Our  Power  be  Kept  in  Canada? 

It  would  be  difficult  to  over-estimate,  at  this  time  of 
national  stress  particularly,  the  importance  of  the  annual 
meeting  of  the  Canadian  Commission  of  Conservation,  held 
a  few  days  ago  in  Ottawa.  It  is  true  that  "production"  is  the 
all-important  word  in  our  vocabulary  to-day,  but  at  least 
we  must  recognize  that  conservation  is  the  "hand-maiden" 
of  production,  and  that  all  our  efforts  at  producing,  in  larger 
quantities,  such  supplies  as  are  most  required  in  this  war 
depend,  both  temporarily  and  ultimately,  upon  the  conserva- 
tion of  our  natural  resources.  For  example,-  we  cannot  pro- 
duce wheat  if  we  do  not  conserve  our  land;  or  lumber,  if 
we  do  not  conserve  our  forests;  or  power,  if  we  do  not 
preserve  for  the  use  of  the  Canadian  people  those  vast  natural 
resources  in  water  falls  with  which  Providence  in  His  all- 
seeing  wisdom  has  so  abundantly  provided  us. 

Inseparably  tied  up  with  production  is  that  other  factor 
on  which  it  is  absolutely  dependent — power.  What  can  we 
produce  without  power?  Time  was  when  the  farming  com- 
munity seemed  to  be  a  self-contained  unit,  but  now  with  his 
motors  for  various  purposes,  his  many  domestic  heating  appli- 
ances and  his  "mazdas"  the  farmer  of  Central  Canada  is 
almost  as  dependent  as  the  large  cities  on  the  energy  of  the 
Pennsylvania  and  adjacent  coal  fields  of  the  United  States 
and  the  waters  of  our  mighty  rivers.  And  what  of  these 
two  sources  of  supply — how  permanent,  how  inexhaustible 
are  they? 


First,  let  us  consider  coal.  To  begin  with  our  best 
quality  coal,  upon  which  so  many  of  our  communities  arc- 
now  dependent,  comes  from  outside  of  Canada;  and  to-day 
we  are  feeling  the  significance  of  this.  Even  in  many  places 
in  New  York  State  there  is  a  present  shortage,  and  with  the 
most  friendly  relations  existing  between  the  two  countries 
we  must  realize  the  justice  of  the  old  saying  that  charity 
Ijegins  at  home.  If  Ontario  is  now  pinched  for  fuel  what 
might  the  situation  become  if  the  United  States  found  it 
necessary  to  seriously  curtail  export  or  if  for  any  reason  the 
friendliness  of  the  United  States  were  denied  us  in  this  matter. 

That  seems  to  throw  us  back  on  our  own  resources,  there- 
fore— our  water  powers;  and  what  is  the  situation?  To-day 
Ontario  especially  is  crying  out  for  more  electric  power; 
established  industries  are  being  curtailed  in  their  supplies; 
the  load  is  being  jockeyed  at  the  peak  period  to  enable  the 
essentials  to  carry  on,  and  the  general  public  is  being  im- 
portuned to  economize  and  turn  off,  where  possible,  even  a 
light  or  two. 

It  is  thus  no  idle  statement  we  make  regarding  the  im- 
portance of  the  annual  meeting  of  the  Commission  of  Con- 
servation, for  they  are  studying  this  very  problem.  One  of 
the  most  interesting  and,  at  the  same  time,  most  important 
papers  presented  was  that  by  Mr.  Arthur  \'.  White,  M.E., 
consulting  engineer  to  the  Commission,  on  the  subject  of 
the  conservation  of  our  water  powers.  Time  and  again  in 
recent  years  the  attention  of  the  public  has  been  directed  by 
this  Commission,  chiefly  through  Mr.  White's  writings,  to 
the  imminence  of  a  condition  that  the  war  has  simply  hast- 
ened. Most  of  us  were  taught,  in  the  early  days,  th?t  the 
water  powers  of  Canada  existed  in  such  abundance  that  their 
value  was  questionable  and  their  conservation  unnecessary. 
How  foolish  and  narrow  this  viewpoint  was  we  are  now  real- 
izing, when  we  have  it  thrust  up'on  us  that  our  commercial 
stability  and  expansion  depends  upon  whether  we  can  get 
more  power. 

Mr.  White,  in  his  paper,  again  refers  to  the  seriousness 
of  the  coal  situation,  the  present  shortage  of  electric  power, 
the  possibilities  of  development  on  the  St.  Lawrence  River 
and  particularly  the  paramount  importance  of  conserving, 
for  use  in  Canada,  every  single  unit  that  belongs  to  us, 
either  for  direct  use  of  Canadian  citizens  or,  it  may  be,  for 
exchange  on  an  equitable  basis  for  coal  or  other  commodities 
which  may  be  indispensable  to  Canada  at  some  future  date. 

In  other  words,  shall  we  have  the  bank  account  or  shall 
we  hand  it  over  to  the  "other  fellow?" 

There  is  no  hysterics  about  it — just  a  fair  statement  of 
actual  facts.  These  facts,  printed  elsewhere  in  this  issue, 
should  be  read  and  digested  by  every  Canadian  citizen. 


Shall  We  Commit  Commercial  Suicide? 

It  is  most  unfortunate  that  at  a  time  when  a  common 
danger  should,  naturally,  unite  the  people  of  Canada,  so  that 
we  may  concentrate  all  our  forces  against  a  common  enemy, 
that  there  should  be  so  much  of  bitterness,  so  much  useless 
expenditure  of  physical  energy  of  which  we  and  our  allies 
possess  all  too  little  for  the  tremendous  work  in  hand.  The 
reports  of  present  Canadian  conditions  distributed  widely 
from  day  to  day  throughout  Germany,  as  undoubtedly  they 
are,  will  act  like  a  tonic  to  their  lagging  spirits  and  give 
them  fresh  heart,  just  as  conditions  in  Ireland  and  Russia 
have  done,  to  fight  on.  One  can  easily  imagine  with  what 
satisfaction  the  Kaiser  is  watching  our  campaign,  well  know- 
ing that  every  dissension  here  is  a  positive  gain  for  him. 

But  aside  "from  all  this,  the  people  of  Canada  should 
sit  down  quietly  and  consider  what  our  commercial  position 
would  be  if  Canada  should  decide  to  become  a  "neutral" — 
for  that,  in  effect,  is  what  a  defeat  of  the  Union  Government 
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would  mean.  What  would  England's  attitude  become?  What 
that  of  the  United  States?  Let  us  remember  that  the  orders 
which  have  given  Canada  the  greatest  commercial  activity  in 
her  history  came  from  the  Mother  Country;  would  they  come 
to  neutral  Canada?  Let  us  remember  that  we  are  dependent 
to-day  upon  the  United  States  for  raw  materials,  the  with- 
holding of  which  would  mean  widespread  industrial  depres- 
sion; and  judging  by  the  United  States'  attitude  toward 
other  neutrals,  would  they, not  be  withheld? 

Quite  aside  from  all  sentimental  arguments,  will  it  not 
))e  the  part  of  wisdom  for  us  to  consider  well,  before  Can- 
ada, as  a  nation,  decides  to  commit  commercial  suicide? 

Effect  on  Employees  of  Various  Hours  of 
Labor 

The  British  Ministry  of  Munitions  early  in  the  war 
appointed  a  Health  of  Munition  Workers'  Committee  to  in- 
vestigate, among  other  matters,  the  effect,  upon  both  the 
health  and  the  output  of  the  employee,  of  various  working 
conditions  and  various  lengths  of  working  days.  The  latest 
report  of  this  Committee  extends  over  a  period  of  more 
than  twelve  months  and  points  some  fairly  definite  con- 
clusions: 

"One  set  of  observations  relates  to  a  group  varying 
from  95  to  80  women  turning  aluminium  fuse  bodies.  Their 
average  hourly  output,  taken  as  100  for  the  month  before 
Christmas,  1915.  during  which  they  worked  an  average  of 
66.2  hours  a  week,  rose  ultimately  in  the  next  twelve  months 
to  158,  by  which  time  the  hours  of  work  had  fallen  to  45.6; 
there  was  therefore  an  increase  of  9  per  cent,  in  gross  weekly 
output  in  spite  of — or  perhaps  more  truly  because  of — work- 
ing 20.6  hours,  fewer  a' week.  The  work  was  done  on  cap- 
stan lathes  with  seven  tools.  A  group  of  40  women  on 
threadmilling  in  semi-au/omatic  machines,  starting  in  the 
pre-Christmas  period  with  a  week  of  64.9  hours,  increased 
the  hourly  output  after  11  months  to  133,  the.  hours  of  work 
falling  to  48.1;  so  that  the  gross  weekly  output  was  within 
1  per  cent,  of  the  November-December  output,  though  16.8 
hours  fewer  were  worked  in  the  week.  Another  group  of 
56  men  sized  fuse  bodies  by  screwing  them  through  a  die; 
and  the  dies  in  the  previous  operation  seem  to  have  been 
rather  worn,  or  the  work  left  rather  full  in  diameter,  as 
the  job,  when  Dr.  Vernon  inspected  it,  struck  him  as  heavy 
labor  imposing  a  great  strain  on  the  workers.  Here  the 
average  November-December  hours  were  58.2,  and  in  the 
following  December  the  hourly  output  had  risen  to  139 
against  a  reduction  of  hours  to  51.3,  the  gross  weekly  out- 
put thus  being  22  per  cent,  more  than  at  the  start  for  seven 
hours  a  week  less  work.  A  small  group  of  15  youths,  again, 
were  boring  top  caps  in  semi-automatic  machines,  and 
worked  72.5  hours  a  week  at  the  start,  falling  by  July-Sep- 
tember to  54.5  with  an  hourly  output  of  129;  their  gross 
weekly  output,  with  18  hours'  less  work,  was  3  per  cent, 
less  than  with  the  longer  hours." 

These  figures  appear  to  bear  out  the  contention  of  many 
Canadian  manufacturers  that,  except  over  a  very  limited 
period,  the  output  during  longer  hours  is  by  no  means  pro- 
portionate to  the  number  of-  hours  worked.  No  doubt  the 
conditions  under  which  employees  work  will  influence  the 
length  of  lime  over  which  they  can  maintain  maximum  effici- 
ency and  no  doubt  also  different  individuals  are  differently 
constituted.  In  the  main,  however,  these  figures  point  the 
conclusion  that  more  can  be  accomplished  working  at  high 
pressure  for  a  certain  shorter  period  than  by  any  other 
arrangement.  Just  where  to  draw  the  line  can  only  be 
determined  by  experiment,  and  will  vary  no  doubt  with  the 
various  pursuits,  ft  is  a  fruitful  field  for  a  research  of  the 
most  scicntifir  nature. 


Montreal  Aqueduct  Scheme  Shelved 

The  much-criticised  Montreal  aqueduct  scheme  may  be 
regarded  as  dead.  The  contract  with  the  Cook  Construction 
Company  is,  according  to  a  decision  of  the  Board  of  Con- 
trol, to  be  cancelled  and  the  claims  and  counterclaims  re- 
ferred to  arbitration.  It  will  be  recollected  that  the  chief 
part  of  the  criticism  was  directed  to  the  portion  of  the 
scheme  having  for  its  object  the  development  of  hydro- 
electric power  for  pumping  and  lighting  purposes.  Some  of 
the  most  eminent  engineers  in  Montreal  attacked  the  scheme 
in  very  strong  terms,  it  being  criticised  as  unlikely  to  pro- 
duce the  horse  power  claimed;  also  that  serious  operating 
trouble  due  to  ice  were  inevitable;  and  that  the  cost  per  elec- 
trical horse  power  would  be  very  excessive'.  It  was  recom- 
mended that  all  thought  of  completing  the  project  on  the 
lines  suggested  should  be  abandoned,  and  the  balance  of 
power  required  be  purchased  or  generated  by  steam  power. 
The  city  made  a  vigorous  reply  to  these  attacks,  claiming 
that  they  were  unfounded,  and  that  it  would  be  more  econ- 
omical to  complete  the  work  than  to  abandon  it,  after  having 
spent  so  much  money  on  the  scheme. 

As  a  result  of  the  criticisms,  the  Council  appointed  a 
Commission  consisting  of  Messrs.  H.  A.  Vautelet,  A.  St. 
Laurent  and  John  B.  McRae,  who  reported  in  favor  of  a 
modified  scheme,  giving  13,000  h.p.  for  pumping  purposes, 
which  would  also  involve  the  construction  of  a  steam  plant 
There  was,  said  the  report,  no  power  in  sight  to  enable  the 
city  to  take  over  its  own  lighting. 

At  the  arbitration  Mr.  W.  F.  Tye,  M.C.S.C.E.,  will  re- 
present the  Cook  Construction  Company;  Mr.  J.  M.  R.  Fair- 
bairn,  M.C.S.C.E.,  the  city,  and  Mr.  Aime  Geoffrien  will 
act  as  third  arbitrator.  The  city  have  agreed  to  waive  a 
claim  of  $900,000,  the  estimated  cost  to  complete  the  work 
if  the  company  abandoned  the  contract. 

The  reason  for  the  cancellation  of  the  contract  is  that 
financial  conditions,  due  to  the  war,  are  such  that  it  is  im- 
possible to  proceed  with  such  enterprises  for  a  year  or  two. 
Besides,  the  cost  of  labor  and  materials  has  so  advanced 
that  it  is  not  an  economical  proposition  to  go  on  with 
the  work. 

The  truth  is,  that  the  scheme  is  likely  to  prove  so  costly 
that  the  Board  of  Control  are  anxious  to  shelve  it,  par- 
ticularly in  view  of  the  tangle  of  Montreal's  finances  and  the 
heavy  claims  of  the  Cook  Construction  Company. 


Moose  Jaw's  Annual  Report 

The  administrative  commission  of  the  city  of  Moose 
Jaw,  Sask.,  consisting  of  W.  W.  Davidson,  Mayor,  and  Geo. 
D.  Mackie,  city  commissioner,  have  issued  a  report  for  the 
ten  months  ending  October  31,  1917.  A  condensed  state- 
ment of  the  revenues  and  expenditures  of  the  electrical  de- 
partment shows  a  total  revenue  of  $161,217,  and  a  total  ex- 
penditure of  $160,495,  leaving  a  balance  net  profit  of  0722. 
This  compares  with  a  profit  of  $4,853  in  1916.  The  decreased 
surplus  is  stated  to  be  almost  entirely  due  to  the  increased 
consumption  of  fuel  owing  to  the  generator  plant  being  in 
a  bad  state  of  repair.  The  reason  for  this  is  that  the  neces- 
sary repair  parts  have  not  been  obtainable  from  England,  but 
it  is  hoped  that  these  difficulties  will  be  remedied  at  an  early 
date.  The  increase  in  the  cost  of  labor  and  supplies  has 
also  had  some  efTect  in  reducing  the  surplus. 

"The  total  output  of  the  plant  was  5,013,590  kw.  hours,  as 
compared  with  4,295,070  kw.  hours  for  1916,  being  an  increase 
of  16.7  per  cent.  The  number  of  consumers  at  October  31 
was  3,930,  as  compared  with  3,612  in  1916,  an  increase  of 
318  or  8.8  per  cent.  It  is  a  gratifying  feature  of  the  opera- 
tion for  the  year  that  the  average  load  has  increased,  the 
average  being  687.2  kilowatts  as  against  587.6  kilowatts  for 
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THE  ONE  CHOICE 


By  Edgar  A.  Guest 


Taking  the  bad  with  the  good,  taking  the  good  with  the  bad, 
Clinging  to  faith  in  our  sorrow,  living  the  days  that  are  glad. 
Blindly  we  follow  the  pathways  mapped  out  for  all  mortals  to 
tread  — 

This  is  the  battle  called  living,  and  nobody  knows  what's  ahead. 

The  goal  of  our  strife  isn't  told  us,  we  know  not  what  waits  at 
the  end. 

Nor  the  length  of  the  journey  we're  making  nor  how  many  years 
we  shall  spend; 

As  soldiers  who  go  into  battle  aren't  told  of  its  purpose  or  plan. 
So  we  come  to  this  world  under  orders  to  take  up  the  labors  of 
man. 

We  are  here,  and  it's  not  of  our  choosing,  nor  the  ultimate  goal 
may  we  choose, 

We  shall  learn  from  the  Master  who  sent  us  the  final  result  of 
life's  cruise ; 

But  we  have  one  choice  that's  unhampered,  servants  we  are  and 
yet  free — 

We  may  choose  from  life's  good  and  its  evil,  we  may  say  what 
the  soul  is  to  be, 

« 

It  isn't  for  us  to  determine  how  long  we  shall  live,  but  how  well; 
The  purpose  of  life  and  its  struggle  is  something  no  mortal  can 
tell; 

We  can  choose  not  our  coming  or  passing ;  that  summons  the 

Master  must  give. 
But  each,  to  his  fancy  or  thinking,  may  pick  out  the  way  he 

shall  live. 


Copyiiglit,  1917,  by  Edgar  A.  Guest. 
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191G,  an  increase  of  1C.9  per  cent.  The  peak  load  this  year 
was  1,700  kilowatts,  which  gives  a  load  factor  or  proportion 
of  the  average  load  to  the  peak  load  of  40.4  per  cent.  The 
load  factor  for  1916  was  34.7  per  cent,  and  for  1915,  30.4  per 
cent.  The  average  cost  of  production  and  distribution  per 
kilowatt  hour  generated  was  3.206  cents,  as  against  '3.235 
cents  last  year;  and  the  revenue  received  per  kilowatt  hour 
generated  was  3.223  cents,  as  against  3.389  cents  for  1916. 
This  goes  to  show  that  the  increased  output  this  year  is 
mostly  due  to  the  day  load  which  is  used  for  power,  cooking, 
etc.,  and  which  forms  the  most  desirable  business  of  the 
plant.  The  cost  of  fuel  per  kilowatt  hour  generated  amount- 
ed to  1.142  cents,  as  compared  with  .924  cents  last  year. 

Street  Lighting 

"The  cost  of  street  lighting  was  $19,286.63.  as  compared 
with  $17,250.86  last  year.  This  increase  is  almost  entirely  due 
to  the  increased  cost  and  poorer  quality  of  the  arc  lamp 
supplies  as  the  manufacturers  of  these  supplies  were  evidently 
dependent  on  enemy  countries  for  their  supply  of  raw  ma- 
terials, and  were  compelled  to  adopt  expensive  substitutes. 
The  question  of  increasing  the  number  of  street  lamps  m 
the  city  has  been  before  the  council  from  time  to  time,  but 
owing  to  the  high  cost  of  installation  it  has  been  deemed  in- 
advisable at  the  present  time  to  increase  the  number  of 
these  lamps.  It  is  nearly  impossible  to  obtain  arc  lamps 
for  street  lighting  purposes,  and  the  council  have  at  pre- 
sent before  them  a  report  from  the  electrical  superintendent 
as  to  whether  it  would  not  be  advisable  to  abandon  the  pre- 
sent arc  lamp  system  of  street  lighting.  Although  it  is 
only  a  few  years  since  these  lamps  were  developed  they  have 
been  outclassed  for  efficiency  and  service  by  the  more  mod- 
ern nitrogen  filled  incandescent  lamp,  and  it  has  therefore 
been  considered  advisable  to  defer  the  purchase  of  any  lamps 
until  sufficient  funds  are  ^vailable  to  convert  the  present 
arc  lighting  system  into  the  more  modern,  efficient  and  satis- 
factory nitrogen  filled  incandescent  system." 


Illumination  at  the  Electric  Club 

The  attendance  at  the  midday  luncheon  of  the  Electric 
Club  of  Toronto  on  December  7,  contained  a  generous 
sprinkling  of  architects — the  occasion  being  a  talk  by  Mr. 
E.  N.  Hyde,  Montreal,  on  "Illumination."  Toronto  elec- 
trical men  are  always  happy  in  welcoming  Mr.  Hyde  and  on 
this  occasion  the  members  turned  out  "en  masse"  to  hear 
him.  Unusually  interesting  was  his  demonstration  of  the 
variable  illumination  ef?ects  procurable  by  changing  the  di- 
rection, intensity  and  color  of  the  light  incident  upon  an 
object.  For  the  purpose  of  obtaining  these  variations,  Mr. 
Hyde  had  brought  with  him  from  Montreal  a  quantity  of 
material  and  had  set  up  in  one  corner  of  the  room  a  small 
dark  room  equipped  with  lamps  in  different  positions,  color 
screens,  switching  interchanges,  resistances,  etc.  Demon- 
strations were  given  on  the  illumination  of  panels,  col- 
umns, art  screens,  etc.,  and,  one  particularly  convincing, 
with  a  live  model.  In  this  case  the  change  was  so  startling 
as  to  give  one  the  impression  of  entirely  different  indi- 
viduals. 

The  moral  Mr.  Hyde  drew  from  all  his  demonstrations 
was  that  by  a  more  intimate  co-operation  between  archi- 
tect and  illuminating  engineer,  many  of  the  present-day 
anomalies  which  pass  for  illumination  would  be  avoided. 
The  architect  must  first  be  brought  to  realize  the  possibilties 
of  increasing  the  effectiveness  of  his  work  by  lighting  it  bet- 
ter. He  must  in  turn  learn  to  look  to  the  illuminating  engi- 
neer for  co-operation,  and  finally,  the  engineer  must  be 
sufficiently  master  of  his   business  to  accomplish   the  de- 


sired result  efficiently  and  economically.  It  may  safely  be 
said  that  Mr.  Hyde's  talk  will  go  a  long  way  towards  bring- 
ing about  these  much  to  be  desired  conditions. 

The  luncheon  on  December  14  will  be  the  last  until 
after  the  Christmas  season.  Mr.  Z.  A.  Lash,  K.C.,  presi- 
dent Great  North  Western  Telegraph  Company,  will  speak 
on  "Courts  of  Law  and  Equity  in  Canada."  Mr.  E.  I. 
Jenking  is  occupying  the  chair  during  December. 


The  Laurier  View 

"We  do  not  see  how  the  Canadian  volunteers 
died  for  us  when  this  country  was  in  no  danger. 
Our  soldiers  died  for  England  and  for  France  and 

not  for  us  The  blood  of  our  soldiers  shed 

on  strange  soil  was  for  a  cause  foreign  to  our 
own,  and  consequently  will  bring  no  fruit  for 
Canada." — Le  Droit,  Ottawa. 

And  This  Also 

"Are  the  people  of  this  country  going  to  place 
at  the  head  of  affairs  a  man  (Borden)  who  will 
be  precipitated  into  such  a  position  as  this,  who 
will  take  from  the  treasury  of  this  country  and 
who  would  have  taken  enough  money  to  build 
two  Dreadnoughts  and  send  them  to  England  so 
that  they  could  spend  it  as  they  pleased?  And 
against  what  country?  He  was  ready  to  send 
money  to  build  warships  to  fight  Germany. 

"How  are  the  Germans  of  this  country  going 
to  stand  behind  him  when  he  is  supporting  a  man 
who  is  taking  that  stand  in  regard  to  the  de/ences 
of  the  Empire?" 

A,  large  number  of  the  delegates  were  of  Ger- 
man descent,  and  they  loudly  applauded. — Toronto 
Globe  (Liberal). 

This  is  the  report  of  a  speech  delivered  by 
Hon.  Mr.  King — Laurier's  representative — in  Ber- 
lin (now  Kitchener)  in  1911. 

THIS  SAME  KING  IS  TO-DAY  A  LAURIER 
CANDIDATE  IN  NORTH  YORK,  ONTARIO. 


Montreal  Electric  Luncheon  Club 

Mr.  H.  A.  Lordly,  provincial  secretary  of  the  Canadian 
Boy  Scouts,  was  the  speaker  at  the  Montreal  electrical  lunch- 
eon on  December  5.  In  a  very  clear  manner,  he  explained 
the  origin  of  the  movement,  and '  told  of  its  extension  to 
every  part  of  the  civilized  world,  and,  he  added,  Germany. 
The  movement  was  essentially  one  making  for  good  citizen- 
ship, had  passed  through  the  stages  of  ridicule  and  admira- 
tion, and  Was  now  in  that  of  world-wide  acceptance — an  ex- 
tension which  was  never  dreamed  of  by  Sir  Robert  Baden- 
Powell,  the  originator.  The  movement  was  neither  military 
nor  religious,  neither  was  it  an  attempt  to  turn  out  military 
scouts.  The  boys  had  to  pass  a  number  of  tests,  and  were 
able  to  obtain  proficiency  badges — the  total  was  53 — for 
elementary  knowledge  in  a  very  wide  series  of  subjects,  in- 
cluding electricity,  carpentry  and  other  trades,  cooking,  am- 
bulance work,  typing,  canoeing,  all  designed  to  make  mem- 
bers better  citizens  and  useful  to  the  community  as  well  as 
of  benefit  to  the  boys.  The  members  had  to  subscribe  to  ten 
laws,  the  most  important  being  the  pladge  of  honor.  The 
boys  were  able  to  obtain  war  service  badges,  and  in  Mont- 
real alone  they  had  put  in  29,700  hours  on  work  associated 
with  the  war.  Between  800  and  1,000  ex-members  had  gojie 
overseas.  There  were  mistaken  ideas  as  to  the  real  motives 
underlying  the  movement,  which  were  to  train  the  boys  into 
useful  members  of  the  community. 
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The  Navy  League  of  Canada 

"The  Navy  League  and  its  Relation  to  the  British  Navy" 
was  the  subject  of  an  address  by  Mr.  C.  W.  Trenholme, 
general  secretary  of  the  Navy  League  of  Canada,  at  the 
Montreal  electrical  luncheon  on  November  38.  Mr.  Tren- 
holme briefly  traced  the  chief  naval  events  since  the  begin- 
ning of  the  war,  pointing  out  how  the  participation  of  Great 
Britain  in  the  conflict  had  upset  Germany's  plan  for  a  sup- 
reme naval  attack  on  France  in  the  Mediterranean.  The 
action  of  the  British  Navy  had  compelled  Germany  to  keep 
her  fleet  in  hiding,  had  rid  the  seas  of  commercial  raiders, 
and  had  destroyed  Germany's  overseas  trade.  The  Navy 
had  also  protected  Canada's  coasts,  enabled  350,000  men  to 
be  carried  across  the  Atlantic  without  the  loss  of  a  man, 
kept  open  the  channels  for  Canadian  commerce,  allowed  this 
country  to  send  enormous  supplies  of  food  and  ammunitions, 
and  also  protected  our  sick  and  wounded  on  their  return  to 
Canada.  Another  result  of  the  efficiency  of  the  navy  was 
to  bring  prosperity  to  the  Dominion.  If  any  great  reverse 
were  to  happen  to  the  British  Navy  there  was  nothing  be- 
tween Canada  and  disaster.  Mr.  Trenholme  then  outlined 
the  objects  of  the  Canadian  Navy  League,  which  is  affiliated 
to  the  British  Navy  League.  The  main  object  is  to  see  that 
Great  Britain  holds  command  of  the  seas,  but  the  League 
also  secures  funds  for  the  benefit  of  the  sailors  of  both  the 
mercantile  and  naval  branches  of  the  service-. 

Prior  to  Mr.  Trenholme's  address,  Mrs.  G.  T.  Hodge 
spoke  briefly  on  behalf  of  the  Institution  for  the  Blind, 
Montreal. 


Electricity  Causes  Few  Accidents 

While  serious  accidents  to  linemen  of  public  utility  com- 
panies are  often  caused  by  electric  current,  it  has  recently 
been  found  from  an  analysis  of  nearly  6,000  accidents  among 
this  class  "of  employees  that  less  than  12  per  cent,  of  the 
total  num.ber  of  serious  accidents  is  caused  by  electricity, 
and  that  a  very  large  proportion  are  the  result  of  careless- 
ness. The  following  is  a  detailed  analysis  of  6,000  accidents 
occurring  to  linemen  only.  It  will  be  noted  that  nearly  20 
per  cent,  of  the  accidents  occurred  from  falling  bodies,  while 
accidents  due  to  electric  current  are  given  as  11.4  per  cent.: 

Per  cent. 


Striking  or  struck  by  material    18.8 

Electric  current   H-^ 

Wire,  glass,  sharp  edges    10.0 

Handling  tools    9-4 

Struck  by  falling  bodies   9.4 

Lifting  or  moving  material    9.4 

Falls  from  pole  ..'   '('•3 

Acid,  solder,  or  compounds    6.0 

Fall  from  elevation  (other  than  poles)    6.0 

Fall  on  level  over  material   ■   5.4 

Injured  by  spurs   4.0 

Fall  from  vehicle    2.0 

Run  down  by  vehicle    0.7 

Injured  by  animal    0.7 


Ontario  Hydro  Enlarging  Niagara  Plant 

The  Hydro-electric  Power  Commission  of  Ontario  are 
going  ahead  with  the  construction  of  a  new  pipe  line  at 
Niagara  Falls,  running  from  the  intake  to  the  generating 
station,  and  paralleling  those  now  in  operation.  It  is  ex- 
pected this  line  will  be  completed  by  July,  by  which  time 
also  it  is  the  intention  to  have  extra  turbine  and  generating 
equipment  to  the  extent  of  some  25,000  h.p.  ready  for  oper- 
ation. Whether  this  will  be  in  the  form  of  two  units  similar 
to  the  latest  additions  to  this  power  house,  or  whether  one 
large  unit  will  be  installed,  has  not  yet  been  determined. 


Looking  Backward 

The  following  interesting  letter  from  one  of  our  readers, 
in  response  to  our  request  for  an  expression  of  opinion  on 
the  business  outlook  of  the  near  future,  appears  to  us  to 
hit  the  nail  pretty  squarely  on  the  head.  After  all,  the  big 
thing  is  that  we  should  so  conduct  ourselves  to-day,  that  after 
the  war  is  over  and  we  all  have  time  to  sit  down  and  take 
an  inventory,  Canada  shall  feel  no  shame  and  no  regret 
at  the  course  she  has  followed: — 


Work  for  Blind  Soldiers 

The  Crocker-Wheeler  Company,  of  Ampere,  N.J.,  have 
recently  started  a  department  where  blind  people  are  utilized 
in  the  winding  of  wire  coils  for  armatures  and  similar  de- 
vices and  the  insulation  of  the  wires  by  wrapping  them  with 
tape.  This  department  has  been  in  operation  for  about^  two 
months,  and  there  are  now  twenty  blind  people  working 
there,  three  of  whom  are  women.  It  is  claimed  that  the 
blind  workers  are  quite  as  proficient  as  the  employees  who 
formerly  did  this  work  and  possibly  produce  better  results, 
in  that  their  sense  of  touch  has  been  very  highly  developed. 
The  company  feel  that  in  this  work  there  may  be  a  very 
considerable  opening  for  the  soldiers  who  return  from  the 
war  afflicted  in  this  way. 


"There  is  no  cloud  on  the  commercial  horizon 
at  present.  Of  course  the  future  state  of  business 
depends  largely  on  the  duration  of  the  war  and 
the  extent  of  our  participation  in  it.  If  we  do  our 
duty — and  I  think  we  will — we  shall  put  all  our 
resources  into  winning  the  war.  If  we  do  this 
it  might  mean  that  some  now  essential  industries 
would  have  to  be  re-equipped  to  take  care  of 
essentials. 

"I  make  the  prediction  that  we  will  all  be  in 
government  service  'ere  long,  either  serving  at 
the  front  or  at  home,  that  all  profits  will  be  cheer- 
fully eliminated  in  the  interest  of  the  state  and 
that  we  who  cannot  serve  overseas  will  be  serv- 
ing at  home  doing  the  thing  we  are  best  qualified 
for,  cutting  out  luxuries,  increasing  the  supply 
of,  and  saving  food  stuffs,  and  generally  equip- 
ping ourselves  to  be  worthy  of  a  place  in  the 
front  of  the  Empire  and  worthy  of  the  boys  who 
have  given  their  all  for  us. 

"In  keeping  the  home  fires  burning,  every 
patriotic  manufacturer  will  keep  his  business  in 
such  flexible  position  that  he  can  serve  the  gov- 
ernment in  such  requirements  as  they  may  need 
and  at  the  same  time  keep  his  regular  line  of 
business  organized  and  alive  so  that  immediately 
the  war  is  over  he  may  be  able  to  employ  the 
boys  who  return,  in  their  regular  occupation. 

"There  is  need  and  use  at  home  for  every  per- 
son who  is  able  to  work  to  take  the  places  of 
those  who  are  to  serve  in  the  present  draft,  and 
will  be  so  long  as  we  do  not  show  any  yellow 
streaks. 

"We  need  not  worry  at  present  about  business; 
all  of  our  concern  needs  to  be  whether  or  not 
the  nerve  of  Canada  is  going  to  match  the  nerve 
of  our  Allies.  If  it  does,  Canada  will  remain  on 
the  map  as  a  great  nation  in  the  building.  If 
it  does  not,  we  will  join  'No  Man's  Land.' " 
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The  Power  of  the  St.  Lawrence  Rapids 

Shall  we  use  it  ourselves  or  hand  it  over  to  foreign  interests?  Ontario 
"marks  time"  today  owing  to  power  shortage 

By  Arthur  V,  White,  M.E.* 


It  will  be  ten  years  next  May  since  the  conference  of 
governors  called  together-  by  the  President  of  the  United 
States  held  its  memorable  meeting  in  Washington,  and  as  a 
result  of  which  the  Commission  of  Conservation  of  Canada 
was  constituted. 

Policies  adopted  at  this  Washington  conferecice  and  sub- 
sequently carried  into  effect  have  markedly  affected  not  only 
the  United  States,' but  also  Canada,  and,  indeed,  the  world  at 
large.  It  was  so  clearly  demonstrated  that  several  of  the 
chief  natural  resources  of  the  United  States  were  within 
measurable  distance  of  exhaustion  that  prompt  action  by  the 
trustees  of  the  nation  was  imperative. 

Addressing  the  conference,  the  President  of  the  United 
States  said: 

"This  nation  began  with  the  belief  that  its  landed  pos- 
sessions were  illimitable  and  capable  of  supporting  all  the 
people  who  might  care  to  make  our  country  their  home;  but 
already  the  limit  of  unsettled  land  is  in  sight,  and,  indeed,  but 
little  land,  fitted  for  agriculture  now  remains  unoccupied  save 
what  can  be  reclaimed  by  irrigation  and  drainage.  .  .  .  We 
began  with  an  unapproachable  heritage  of  forests;  more  than 
half  of  the  timber  is  gone.  We  began  with  coal  fields  more 
extensive  than  those  of  any  other  nation  and  with  iron  ores 
regarded  as  inexhaustible,  and  many  experts  now  declare  that 
the  end  of  both  iron  and  coal  is  in  sight.  .  .  .  The  enor- 
mous stores  of  minerals,  oil,  and  gas  are  largely  gone.  .  .  . 
Our  natural  waterways  are  not  gone,  but  they  have  been  so 
injured  by  neglect  and  by  the  division  of  responsibility  and 
utter  lack  of  system  in  d&aling  with  them  that  there  is  less 
navigation  on  them  now  than  the're  was  fifty  years  ago.  Fin- 
ally, we  began  with  soils  .of  unexampled  fertility,  and  we  have 
so  impoverished  them  by  injudicious  use  and  by  failing  to 
check  erosion  that  their  crop-producing  power  is  diminishing 
instead  of  increasing.  In  a  word,  we  have  thoughtlessly,  and 
to  a  large  degree  unnecessarily,  diminished  the  resources  upon 
which  not  only  our  prosperity  but  the  prosperity  of  our  chil- 
dren and  our  children's  children  must  always  depend." 

The  Commission  of  Conservation  of  Canada  has  been 
endeavoring  to  have  the  natural  resources  of  the  country  de- 
veloped in  a  manner  which  will,  so  far  as  possible,  pass  them 
on  to  succeeding  generations  unabus*d  by  the  uses  to  which 
they  must  now  necessarily  be  applied.  In  this  connection 
special  attention  was  devoted  to  the  beneficial  use  and  con- 
servation of  Canada's  water  resources,  and  some  of  the  ear- 
liest activities  of  this  commission  consist  of  investigations 
respecting  the  character  and  extent  of  the  water-powers  of 
Canada.  In  presenting  the  results  of  their  research,  the  com- 
mission, from  time  to  time,  has  advised  respecting  such  sub- 
jects as  water-powers  development,  the  improvement  of  navi- 
gable rivers,  the  necessity  for  protecting  against  damage  by 
flood,  the  preservation  of  soils  against  erosion,  the  conserva- 
tion of  underground  waters,  as  well  as  upon  other  matters 
related  to  our  water  resources. 

Some  resources,  such  as  minerals — perhaps  more  espe- 
cially coal,  oil,  and  gas— if  used,  must,  in  time,  necessarily 
become  exhausted.  On  the  other  hand,  such  resources  as  the 
soil,  plant  growth,  waterways,  and  ground  waters,  may  De 
conserved;  and,  just  as  a  good  husbandman  passes  on  his 
farm  in  an  improved  condition  to  that  in  which  he  received  it, 
so  the  poVcics  advocated  by  this  commission  have  been 
directed  to  the  passing  on  to  succeeding  generations  in  an 
improved  condition  the  heritage  of  ihc  natural  resources  of 
thi";  c^rntrv. 
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St.  Lawrence  River  Powers 

We  are  now  briefly  to  consider,  chiefly  in  its  economic 
aspects,  one  of  Canada's  great  natural  assets — the  water  pos- 
sibilities of  the  St.  Lawrence  River. 

The  water-powers  of  this  river,  as  yet,  are  largely  within 
the  control  of  the  people.  There  is,  however,  a  shortage  ot 
hydro-electric  power  which  is  being  keenly  felt,  both  in  Can- 
ada and  the  United  States,  and  at  present  strong  efforts  arc 
being  made  by  private  interests  to  obtain  control  of  the  enor- 
mously advantageous  power  in;  or  adjacent  to,  the  interna- 
tional boundary. 

The  city  of  Montreal  and  vicinity  is,  for  a  time  at  least, 
well  supplied  with  electric  energy,  but,  comparatively  speak- 
ing, the  rates  are  high.  If  more  energy  were  available — as 
could  be  the  case — at  considerably  lower  rates,  electric  power 
and  light  would  be  much  more  extensively  used  both  in  fac- 
tory and  home. 

Power  Shortage  in  Eastern  Ontario 

There  has  been  great  shortage  of  power  for  supplying 
municipalities  in  Eastern  Ontario.  At  the  present  time  the 
Hydro-Electric  Power  Commission  of  Ontario  have  urgent 
requests  from  such  municipalities  as  Brockville,  Prescott, 
Winchester,  Chesterville,  Cornwall,  Mille  Roche,  Smith's 
Falls,  Perth,  Carleton  Place,  Kemptville,  and  Almonte,  for 
electric  power  to  take  care'  of  connected  loads  aggregating 
from  15,000  to  20,000  h.p.,  with  a  present  peak  load  of  not  less 
than  8,000  h.p. 

Although  Eastern  Ontario  has  not  been  so  extensive  a 
manufacturing  centre  as  Southwestern  Ontario,  nevertheless 
it  is  well  to  recall  that  in  the  fall  of  1910,  when  the  Hydro- 
Electric  Power  Commission  of  Ontario  commicnced  operating 
its  Niagara  system,  it  was  supplying  only  about  8,000  h.p.  On 
this  system  alone  it  is  now — in  the  fall  of  1917 — supplying 
more  than  100  municipalities,  taking  over  200,000  h.p.,  and,  in 
addition,  some  50,000  h.p..  is  supplied  in  the  Niagara  district 
to  munition  plants. 

The  power  shortage  in  Eastern  Ontario  of  late  has  be- 
come acute.  It  had  been  hoped  that  power  would  have  been 
available  from  the  large  development  at  the  Cedars  on  the 
St.  Lawrence  River,  but  this  power,  although  conveyed 
through  the  territory  of  the  municipalities  requiring  power, 
was  taken  en  bloc  to  the  works  of  the  Aluminum  Company 
of  America,  situated  at  Messina,  N.Y. 

From  time  to  time  it  has  been  suggested  that  some  of 
this,  power  might  be  brought  back  from  Messina  to  Canada 
for  supplying  the  needs  of  Canadian  municipalities.  This, 
however,  has  not  been  done,  but,  instead,  distributing  systems 
have  been  established  for  supplying,  from  Messina,  various 
municipalities  in  the  northern  part  of  the  State  of  New  York. 
Great  industrial  advantage  has  followed  the  utilization  in  the 
United  States  of  the  electrical  power  generated  in  Canada  at 
"The  Cedars,"  on  the  St.  Lawrence  River,  and  exported  to 
Messina,  N.Y. 

During  recent  hearings,  conducted  by  the  Committee  on 
Foreign  Affairs  of  the  United  States  House  of  Representa- 
tives at  Niagara  Falls.  N.Y.,  and  elsewhere,  one  point  which 
was  prominently  emphasized  by  representative  citizens  was 
that  the  United  States  could  not  afford  to  permit  industries 
to  go  outside  of  the  country  and  locate  in  other  countries 
where  cheap  power  was  being  offered;  and  it  was  emphasized 
that  industries  requiring  large  blocks  of  power  were  often 
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compelled  to  go  to  places  where  the  power  could  be  had. 
The  United  States  has  already  lost  industries  to  Norway  and 
to  Canada. 

There  is  very  strong  opposition,  especially  throughout 
Ontario,  to  any  policy  which  permits  the  exportation  of  Cana- 
dian electrical  energy  required  for  use  in  Canada.  The  Fed- 
eral Government  was  memorialized  upon  this  subject."  It  has 
been  urged  that  no  large  power  projects,  such,  for  example, 
as  those  on  the  international  portion  of  the  St.  Lawrence 
River  should  be  developed  without  reserving,  for  use  in  Can- 
ada, her  share  of  the  power;  and,  further,  that  such  power  as 
exists  wholly  in  Canada  should  be  reserved  against  the  day 
of  Canada's  need. 

If  power  is  developed,  as  is  proposed,  for  example,  at  the 
Coteau  Rapids,  it  is  much  more  important  that  it  be  available 
for  supplying  the  needs  of  such  municipalities  in  Quebec  and 
Ontario  as  would  naturally  be  served  from  such  power  than 
that  the  power  be  exploited  by  private  interests,  or  exported 
and  employed  to  build  up  industries  in  the  United  States. 

The  proposal  to  which  I  refer  is  that  of  the  Power  De- 
velopment Company,  Limited,  who  are  applying  for  the  rights 
of  power  development  at  the  Coteau  Rapids.*  The  Commis- 
sion of  Conservation  and  other  organizations  are  opposing 
the  project. 

Coal  Situation 

As  never  before,  the  public  interest  has  been  aroused  re- 
specting both  its  fuel  supply  and  its  increasing  dependence 
upon  hydro-electric  energy.  The  central  portion  of  Canada 
depends  for  its  coal  upon  the  United  States.  The  present 
war  conditions  are  going  to  drive  home  to  Canadians  as  never 
before  the  tremendous  gravity  of  their  position  with  respect 
to  fuel.  If  large  quantities  of  electric  energy  be  available  at 
sufficiently  cheap  rates,  it  will  doubtless  be  much  more  exten- 
sively employed  for  certain  heating  and  other  domestic  uses 
now  served  by  coal.  Precaution  must  be  taken,  however,  to 
ensure  absolutely  against  wasteful  uses. 

Specific  statements  respecting  the  coal  situation,  espe- 
cially in  its  broad  national  bearing,  are  published  in  my  ear- 
lier reports.  In  1910,  referring  to  this  subject,  I  used  the  fol- 
lowing words,  which  are  equally  true  to-day: 

"Certainly  the  people  of  Canada  are  in  better  circum- 
stances to  maintain  a  supply  of  heat  and  power  if  their  water- 
powers,  in-cluding  their  full  share  of  international  water- 
powers,  are  reserved  to  themselves  and  not  permitted  to  be 
exported  except  upon  terms  and  conditions  which  will  con- 
serve absolutely  the  present  and  future  interests  of  the  citi- 
zens of  Canada.  Not  only  would  the  water-powers  of  Canada 
provide,  to  a  certain  extent,  a  substitute  for  the  coal  supply 
of  the  United  States  as  a  means  of  furnishing  light  and  heat 
and  power,  but  control  of  these  water-powers  would  secure 
a  basis  upon  which  negotiations  for  coal  could  be  conducted 
in  a  possible  day  of  need.  Canada  would  be  in  a  position  to 
exchange,  if  need  be,  part  of  her  electric  energy  for  part  of 
the  coal  supply  of  the  United  States.  It  is  obvious,  however, 
that  if  the  United  States  interests  should  control  both  the 
coal  and  the  water-powers  the  situation  of  Canada  would  be- 
come exceedingly  grave. "t 

I  shall  not  here  enlarge  upon  the  coal  situation,  but  shall 
deal  more  particularly  with  the  power  situation  and  the  short- 
age of  hydro-electric  energy. 

Concentration  of  Control 

Most  of  the  water-powers  which  are  more  readily  capable 
of  economic  development  in  Canada,  as  well  as  in  the  United 
States,  either  have  already  been  developed  or  are  privately 
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controlled.  '  Concentration  of  ownership  is  a  noticeable  fea- 
ture of  this  control.  It  has  been  authoritatively  published 
that  in  the  United  States,  in  1913,  about  6,300,000  h.p.  was  con- 
trolled by  ten  groups  of  interests.  This  concentration  is  still 
going  on.  Owing  both  to  provincial  and  federal  legislation 
it  has  not  been  possible  for  interests  so  readily  to  obtain  con- 
trol of  water-powers  in  Canada.  Efiforts,  however,  are  con- 
tinually being  made  to  secure  the  rights  for  such  desirable 
water-powers  as  are  yet  vested  in  the  state.  The  ef¥orts  made 
by  the  powerful  financial  interests  behind  the  Long  Sault  De- 
velopment Company  to  obtain  control  of  the  almost  un- 
equalled power  rights  at  the  Long  Sault  Rapids,  on  the  St. 
Lawrence  River,  are  still  in  mind. 

The  public  cannot  be  too  well  informed  respecting  the 
extent  to  which  they  may  be  compelled  to  pay  tribute  to  those 
concentrating  hydro-electric  powers,  by  reason  of  the  control 
which  such  interests  have  over  the  distribution  and  supply  of 
electrical  energy.  Referring  to  this  concentration  of  control, 
Mr.  GifTord  Pinchot  has  stated: 

"And  whoever  dominates  power  dominates  all  industry. 
Have  you  ever  seen  a  few  drops  of  oil,  scattered  on  the  water, 
spreading  until  they  formed  a  continuous  film,  which  put  an 
end  at  once  to  all  agitation  of  the  surface.  The  time  for  us 
to  agitate  this  question  is  now,  before  the  separate  circles  of 
centralized  control  spread  into  the  uniform,  unbroken,  nation- 
wide covering  of  a  single  gigantic  trust.  There  will  be  little 
chance  for  mere  agitation  after  that.  No  man  at  all  familiar 
with  the  situation  can  doubt  that  the  time  for  effective  protest 
is  very  short.  If  we  do  not  use  it  to  protect  ourselves  now 
we  may  be  very  sure  that  the  trust  will  give  hereafter  small 
consideration  to  the  welfare  of  the  average  citizen  when  in 
conflict  with  its  own." 

Respecting  the  water-powers  of  the  United  States  and  the 
attempt  to  create  a  monopoly  of  same,  Mr.  Roosevelt,  when 
President  of  the  United  States,  in  accurate  prophetic  terms 
stated: 

"The  people  of  this  country  are  threatened  by  a  mono- 
poly far  more  powerful,  because  in  far  closer  touch  with  their 
domestic  and  industrial  life,  than  anything  known  to  our  ex- 
perience. A  single  generation  will  see  the  exhaustion  of  our 
natural  resources  of  oil  and  gas,  and  such  a  rise  in  the  price 
of  coal  as  will  make  the  price  of  electrically  transmitted 
water-power  a  controlling  factor  in  transportation,  in  manu- 
facturing, and  in  household  lighting  and  heating.  Our  water- 
power  alone,  if  fully  developed  and  wisely  used,  is  probably 
sufficient  for  our  present  transportation,  industrial,  municipal, 
and  domestic  needs.  Most  of  it  is  undeveloped,  and  is  still  in 
national  or  state  control.  To  give  away  without  conditions 
this,  one  of  the  greatest  of  our  resources,  would  be  an  act  of 
folly.  If  we  are  guilty  of  it.  our  children  will  be  forced  to  pay 
an  annual  return  upon  a  capitalization  based  upon  the  highest 
prices  which  'the  traffic  will  bear.'  They  will  find  themselves 
face  to  face  with  powerful  interests,  entrenched  behind  the 
doctrine  of  'vested  rights'  and  strengthened  by  every  defence 
which  money  can  buy  and  the  ingenuity  of  able  corporation 
lawyers  can  devise.  Long  before  that  time  they  may,  and 
very  probably  will,  have  become  a  consolidated  interest,  dic- 
tating the  terms  upon  which  the  citizen  can  conduct  his  busi- 
ness or  earn  his  livelihood,  and  not  amenable  to  the  whole- 
some check  of  local  opinion." 

This  prophecy  of  the  ex-President  is  daily  in  process  of 
fulfillment.  Canada  cannot  afford  to  have  her  St.  Lawrence 
River  powers  pass  into  the  hands  of  powerful  private  inter- 
ests. 

Inconveniences  of  Curtailed  Output  Reduced  By  Contract 
Stipulations 

There  has  been  a  marked  general  tendency  to  exaggerate 
the  quantities  of  water-power  which  may  be  developed.  For 
tentative  estimate  of  the  power  of  the  St.  Lawrence  we  shall 
assume  that  practically  the  full  low  water  flow  of  the  river 
would  be  available  for  power  development. 

If  large  power  development  should  take  place  in  the  St. 
Lawrence  River,  considerable  quantities  of  the  electrical 
energy  would,  for  a  time  at  least,  probably  be  utilized  by 
electro-chemical  industries.    The  tendency  of  vendors  of  elec- 
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trical  energy,  in  contracts  with  such  large  power-users  as  the 
electro-chemical  industries  is  to  stipulate  that  such  customers 
must  curtail  consumption  at  times  when  there  is  depletion  in 
the  generated  supply  owing  to  unavoidable  causes.  By  means 
of  such  contract  arrangements  the  requirements  of  munici- 
palities and  of  industries  requiring  smaller  amounts  of  power 
continuously  may  be  safeguarded. 

Possible  Power  Sites 

On  the  St.  Lawrence  River,  below  Lake  Ontario,  the  first 
site  where  a  power  devefopment  could  be  made  is  in  the 
vicinity  of  Morrisburg.  With  a  dam  near  the  foot  of  Ogden 
Island,  a  head  could  be  obtained  of  about  11  feet,  or  if  a  por- 
tion of  the  Galop  Rapid  were  included,  possibly  an  effective 
head  of  about  15  feet  could  be  obtained.  If  utilization  of  the 
Galop  Rapid  be  contemplated,  then  the  question  of  regulating 
works  to  control  the  level  of  Lake  Ontario  becomes  an  im- 
portant factor.  In  fact,  for  power  developments  on  the  St. 
Lawrence  the  regimen  of  flow  from,  and  storage  in,  each  and 
all  of  the  Great  Lakes  must  be  taken  into  consideration. 

The  next  possible  development  is  that  at  the  Long  Sault 
Rapids,  where  a  head  of  about  35  feet,  may  be  created.  The 
head  which  may  profitably  be  developed  at  this  point  has,  by 
some  engineers,  been  estimated  at  less  than  35  feet;  others 
estimate  that  it  might  be  increased  to  about  40  feet. 

Descending  the  river,  we  have  next,  in  a  stretch  of  about 
14  miles  between  Lake  St.  Francis  and  Lake  St.  Louis,  three 
series  of  rapids — the  Coteau,  the  Cedars,  and  the  Split  Rock 
and  Cascades.  At  the  Cedars  the  Cedars  Rapids  Manufac- 
turing and  Power  Company  have  constructed  a  large  power 
plant,  to  which  additions  are  now  being  made,  and  which, 
ultimately,  will  utilize,  by  diversion,  56,000  second-feet. 

The  Cedars  Rapids  Company  utilize  a  head  of  about  32 
feet,  developed  by  means  of  a  diversion  canal  some  two  miles 
long.  The  power-house  at  the  foot  of  the  canal  is  designed 
for  an  ultimate  developmgrnt  of  180,000  h.p.  At  present  units 
aggregating  some  100,000  h.p..  are  installed.  Extensions  for 
two  additional  units  are  now  being  made.  This  company  is 
exporting  to  the  United  States  over  65,000  h.p.,  which  is 
used  in  the  plant  of  the  Aluminum  Company  of  Ainerica  at 
Messina,  New  York  State. 

Coming  next  to  the  Lachine  Rapids,  below  Lake  St. 
Louis,  we  have  a  head  of  about  30  feet  in  four  and  one-half 
miles.  Here  about  17,000  h.p.  have  already  been  developed. 
The  "total  undeveloped  possibilities  of  the  river  at  this  point 
may  be  estimated  at  about  400,000  h.p. 

What  65,000  h.p.  Could  Do 

Few  people  have  any  conception  of  what  the  65,000  h.p. 
now  being  exported  to  the  United  States  by  the  Cedars  Com- 
pany would  mean  if  widely  distributed  to  customers  of  light 
and  power,  such  as  are  found  in  our  cities  and  towns.  For 
instance,  the  Toronto  Hydro-Electric  Commission,  supplying 
both  light  and  power  to  over  40,000  customers,  up  to  the  end 
of  1916  met  requirements  with  a  little  less  than  50,000  h.p. 
The  rates  for  light  and  power  in  Toronto  are  low,  much 
lower,  ior  example,  than  in  Montreal.  Including  the  require- 
ments of  the  Toronto  Street  Railway,  Toronto  Electric  Light 
Company,  and  the  Toronto  Hydro-Electric  Commission,  there 
is  now  required  for  light  and  power  in  the  municipality  of 
Toronto  about  120,000  h.p.. 

It  may  be  said,  therefore,  that  the  65,000  h.p.  exported  to 
the  State  of  New  York  from  the  Cedars  could  supply,  at 
cheap  rates,  all  the  light  and  power  required  by  a  representa- 
tive manufacturing  city  of  300,000  or  more  inhabitants,  or 
would  supply  light  and  power  to  upwards  of  35  average 
manufacturing  cities  of  10,000  inhabitants  each;  or  it  would 
take  care  of  one-third  of  the  present  operations  of  the  On- 
tario Hydro-Electric  Commission  in  its  Niagara  system, 
which  supplies  over  100  municipalities  and  over  100,000  cus^ 
tomers. 


When  the  benefits  resulting  from  power  thus  widely  dis- 
tributed are  contrasted  with  the  localized  benefits  from  the 
same  power  utilized  in  bulk,  as  in  the  electro-chemical  in- 
dustries, it  will  be  perceived  how  much  more  the  former  than 
the  latter  contributes  to  the  upbuilding  of  communities  and 
the  growth  of  the  country  at  large. 

Is  it  surprising  that  the  former  United  States  Secretary 
of  War,  Hon.  Henry  L.  Stimson,  stated,  respecting  Niagara 
power,  that: 

"The  investigation  [re  power  at  Niagara  Falls]  which  has 
been  made  by  the  engineers  indicates  that  Canada,  if  we  do 
not  take  it,  will  use  the  entire  amount  that  the  treaty  permits 
in  a  very  brief  time,  .  .  .  and  it  would  result  in  giving  to 
Canada,  very  possibly,  a  large  number  of  industries  which 
otherwise  would  be  established  on  this  side  of  the  falls." 

In  a  report  to  the  chief  of  engineers.  United  States  army, 
Lieut. -Col.  J.  C.  Sanford  states: 

"If  advantage  of  power  generated  in  Canada  cannot  be 
had  on  the  American  side,'  manufacturers  will  be  attracted  to 
Canada  by  this  cheap  power,  and  the  industries  of  this  coun- 
try [the  United  States]  will  suffer  accordingly.  The  effect  of 
present  restrictions  on  the  importation  of  power  is  becoming 
noticeable.  .  .  .  Manufacturers  at  present  contracting  tor 
additional  Niagara  power  must  locate,  and  are  locating,  in 
Canada." 

The  sub-committee  on  Niagara  Falls  power,  appointed  by 
the  United  States  House  of  Representatives  Committee  on 
Foreign  Affairs,  states  that  it  had  been  urged  for  its  atten- 
tion: 

"That  the  Canadian  companies  were  rapidly  increasing 
their  sales  and  would  very  soon  take  the  full  amount  of  water 
they  were  entitled  to  and  the  United  States  ought  to  get  what 
power  it  was  able  to  now." 

And  they  add: 

"If  the  advancement  in  the  development  of  power  on  the 
Canadian  side  increases  for  another  year  or  so — and  it  is  not 
apparent  to  the  committee  that  it  will  not — then  the  commit- 
tee concluded  that  it  was  proper  to  take  as  large  an  amount 
as  it  could  get  for  consumption  in  the  villages,  cities,  factories, 
and  homes  along  our  border." 

Now,  if,  after  giving  full  and  just  consideration,  in  its 
international  aspect,  to  the  vital  subject  of  Canada's  coal 
supply,  it  is  found  that  the  electrical  energy  generated  in 
Canada  can  be  retained  for  use  in  Canada,  then  highly  bene- 
ficial results  will  be  achieved  which  are  unobtainable  if  the 
electricity  is  exported  to  the  United  States. 

Summary  of  Power  Sites 

In  summarizing  the  St.  Lawrence  water-powers,  we  may 
estimate  the  low-water  power  of  the  portion  of  the  St.  Law- 
rence River  which  is  traversed  by  the  international  boun- 
dary, at  about  800,000  h..p.,  of  which  Canada  is  entitled  to 
one-half,  or  400,000  h.p. 

The  amount  of  power  which  lies  wholly  within  Canada 
would  be  about  1,400,000  h.p.  This,  with  its  share  of  power 
along  the  international  boundary,  makes  an  estimated  total 
for  Canada  of  1,800,000  low-waiter  continuous  horse-power. 

It  may  representatively  be  detailed  as  follows:* 

Water-Power  on  the  St.  Lawrence  River 

(Tentative  schedule.) 


Maximum 

Maximum 

.\verage 

head 

estimated 

estimated 

available,  low-water  24-lii-. 

24-hr.  low-watei 

Site. 

Feet. 

horse-power. 

h.p.  (say). 

1. 

Monisburg-Rapids  Flat 

  15 

2.30,000 

200,000 

  40 

650,000 

575,000 

  17 

260,000 

250,000 

4. 

  .S2 

.525,000 

500,000 

5. 

.Split  Rock  and  Cascades 

Rapid  18 

2so,ono 

250,000 

6. 

Lachine  Rapid   



450,000 

."575,000 

Total   

2,:395,000 

2,150,000 

*Tn  this  table  some  allowances  hav;e  been  made  for  efficiency  and  other 
factors,  in  order  to  have  the  estimates  fairly  representative  of  the  possible 
quantities  which  might  be  expected  under  representative  low-water  flow 
conditions. 

tUnder  development  for  about  one-third  of  the  low-water  flow  of  the 
river.  Consideration  would  be  given  to  the  possibility  of  combining  .Sites 
.Nos.  3,  4  and  5;  also  of  increasing  No.  6. 
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Owing  to  the  fact  that  vendors  of  power  are  able  to  ad- 
just their  deliveries,  it  is  frequently  possible  to  sell  power 
which,  during  other  hours,  is  used  by  another  consumer. 
Thus,  by  way  of  example,  the  Hydro-Electric  Power  Com- 
mission of  Ontario,  by  taking  into  consideration  what  is 
technically  known  as  the  "diversity  load  factor,"  can,  1  under- 
stand, supply  contract  requirements  of  330,000  h.p.,  with  a 
power  capacity  of  250,000  h.p.;  therefore,  assuming  such  a 
basis  for  the  St.  Lawrence  River  powers,  Canada's  1,800,000 
h.p.  would  take  care  of  a  power  demand  of  some  2,400,000 
horse-power. 

The  Ice  Menace 

In  passing,  permit  me  just  to  state  that  power  develop- 
ment on  the  St.  Lawrence  River  cannot  properly  be  con- 
sidered apart  from  the  subject  of  the  ice  menace.  In  the 
special  report  dealing  with  the  Long  Sault  power  projecf^, 
attention  is  drawn  to  the  great  menace  which  exists  in  the 
ice  conditions  manifested  in  the  St.  Lawrence  River. 

Too  great  caution  cannot  be  exercised  before  attempting 
to  harness  natural  forces  of  such  magnitude  as  exist  in  the 
flow  of  the  St.  Lawrence  River — a  too  radical  disturbance  of 
the  balance  which  Nature  seeks  to  maintain  may  evoke  dis- 
aster. These  aspects  of  the  problem  of  power  development 
in  the  St.  Lawrenceare  here  emphasized,  because  they  involve 
the  weighing  of  basic  physical  factors  of  paramount  import- 
ance. 

Toronto  Hydro-Electric  Commission 

In  concluding,  I  shall  briefly  refer  to  one  or  two  phases 
of  the  present  power  shortage  and  the  rapidly  increasing  de- 
mand for  electric  energy. 

The  Toronto  Hydro-Electric  Commission,  which  obtains 
power  through  the  Hydro-Electric  Power  Commission  of  On- 
tario, and  distributes  light  and  power  to  Toronto,  commenced 
operations  on  June  1,  1911,  with  about  400  customers.  At 
the  present'  time — November,  1917 — there  are  over  50,000  cus- 
tomers. To  take  care  of  this  business  has  necessitated  an 
outlay  on  the  part  of  the  municipality  of  Toronto  of  about 
$8,000,000.  The  operations  of  the  commission,  taking  care 
of  the  1917  December  load,  will,  it  is  expected,  require 
about  75,000  h.p.  At  the  present  time  only  about  50,000  h.p. 
is  available.  The  Toronto  commission  is  exerting  every  effort 
to  compress  its  load  and  to  hold  back  even  the  natural  in- 
crease in  the  requirements  of  its  present  customers.  It  can 
take  on  no  new  customers,  and  of  late  has  been  issuing  spe- 
cial appeals  to  present  customers  "to  use  as  little  current  as 
possible  until  further  notice,  particularly  from  4.30  to  6  in 
the  afternoon  on  Mondays,  Tuesdays,  Wednesdays,  Thurs- 
days, and  Fridays,  and  so  help  to  avoid  a  possible  shortage 
for  munition  plants  and  other  essential  industries.  The 
commission  states  that: 

"Every  economy,  however  small,  will  help  to  achieve  the 
result  aimed  at.  If  each  of  the  50,000  Hydro  customers  in 
Toronto  uses  even  one  or  two  lights  less  during  these  hours 
it  will  mean  a  greater  reduction  than  though  the  whole  of  the 
street  lights  in  Toronto  were  turned  of¥." 

There  is  no  doubt  that  a  great  deal  of  power  and  light 
are  needlessly  wasted.  There  was  a  time — and  not  very  long 
ago — when  the  vendors  of  electrical  energy  were  offering 
special  inducements  to  encourage  consumption,  and  custom- 
ers were  invited  to  use  new  electric  devices  as  rapidly  as  such 
could  be  invented.  The  public  has  responded  to  these  invi- 
tations, and  now — assuming  that  there  is  not  a  set-back  to 
industrial  activity — Ontario  is  faced  with  a  power  shortage 
which,  until  relieved,  must  constitute  a  serious  check  to  her 
industrial  growth. 

*See  report  "Long  Sault  Rapids,  St.  Lawrence  River — An  Enquiry 
Into  the  Constitutional  and  Other  .Aspects  of  the  Project  to  Develop  Power 
Therefrom,"  by  Artliur  V.  White,  Commission  of  Conservation,  Ottawa, 
1913. 


Power  for  War  Munitions 

The  Hydro-Electric  Power  Commission  of  Ontario  a: 
present  requires  for  munitions  an  additional  140,000  h.p.  This, 
however,  they  are  not  able  to  supply.  Including  the  contract 
with  the  British  Forgings,  Limited,  the  commission  at  present 
is  under  contract  to  supply  about  95,000  h..p. 

The  average  individual  has  little  idea  of  how  diverse  and 
extensive  are  the  demands  upon  manufacturers  for  materials 
of  war.  A  recent  photograph  shows  a  French  soldier  at  his 
post  with  such  individual  equipment  as  rifle,  grenade-throw- 
ing gun,  pistol,  package  of  powder  to  be  used  against  gas,  a 
basket  of  hand-grenades,  bag  of  sand,  pickaxe,  gun-grenades, 
signal  lantern,  alarm  bell  for  gas  attacks,  small  reel  of  barbed 
wire,  rocket  scoop,  corrugated  iron  hatch-grate,  shovel,  wire- 
scissors,  course  broom,  periscope,  gun-carrier  with  periscope, 
and  a^ gabion. 

The  Hydro-Electric  Power  Commission  of  Ontario  at 
such  centres  as  Niagara  Falls,  Welland,  Toronto,  Hamilton, 
Dundas,  London,  St.  Catharines,  Brantford,  Kitchener,  St. 
Thomas,  Stratford,  Guelph,  Gait,  Sarnia,  Woodstock,  Paris, 
Preston,  Walkerville,  Wallaceburg,  Seaforth,  etc.,  is  supply- 
ing power  for  manufacturing  munitions  of  war,  such  as  ab- 
rasives, aeroplanes,  aluminum,  beds,  blankets,  boots,  brass 
sockets,  brushes,  camp  ranges,  carbide,  castings,  chemicals, 
clothing,  cloth  wire,  cutlery,  flour,  fuses,  harness,  kit  packs, 
primers,  provisions,  rifles,  shells,  shell  parts,  shell  boxes, 
shell-making  machinery,  special  lanterns,  special  steel  plugs, 
special  tools,  wagons,  etc. 

The  uses  to  which  electrical  energy  in  large  quantities  is 
applied  in  the  electro-chemical  industries  are  well  described 
by  a  statement  recently  made  15y  Mr.  F.  J.  Tone,  of  the  Car- 
borundum Company,  Niagara  Falls,  N.Y.    He  says: 

"The  part  set  for  Niagara  industries  in  the  war  program 
is  a  large  one.  They  must  supply  the  bulk  of  the  ferro-alloys, 
the  all-essential  of  the  steel  industry.  Ferrochrome  is  wanted 
for  armor  plate  and  projectiles.  The  army  must  have  chlorine 
for  gas  shells,  camp  sanitation,  water  purification,  and  for  the 
Dakin  solution.  Explosive  makers  want  caustic  soda,  potas- 
sium chlorate,  and  chloro-benzol.  Dirigibles  require  silicon 
for  generating  hydrogen.  Destroyers  want  phosphorus  for 
smoke  screens.  Abrasives,  cyanides,  aluminum,  electrodes, 
and  many  other  products  are  urgently  needed  in  the  war 
game.  The  Aircraft  Production  Board  had  decided  on  the 
design  of  the  standardized  United  States  aeroplane  motor. 
It  will  require  quantities  of  ferrochrome  for  chrome  steel 
crank  shafts,  chrome  steel  connecting  rods,  and  all  parts  sub- 
jected to  the  enormous  strains  of  a  mechanism  weighing  less 
than  two  pounds  per  horse-power.  Quantities  of  aluminum 
will  go  into  crankcases  and  pistons.  The  modern  grinding 
wheel  alone  makes  possible  the  finishing  to  limits  of  a  frac- 
tion of  a  thousandth  of  an  inch  all  parts  of  the  aeroplane 
engine,  and  thus  the  artificial  abrasives  of  Niagara  become  the 
key  to  interchangeability." 

Munition  Requirements 

The  munition  plants  being  served  with  power  by  the 
municipalities  and  the  commission  from  the  Niagara  system, 
in  August,  were  taking  a  total  of  over  78,000  h.p.  with  firm 
contracts  amounting  to  94,600  h.p.  Some  of  this  power  can- 
not be  supplied  without  cutting  off  other  customers.  Addi- 
tional present  demands  from  the  Union  Carbide  Compan)'. 
the  Electro  Metals  Company,  and  other  munition  manufac- 
turers, total  over  45,000  h.p.  The  Ontario  Power  Company, 
in  August,  for  munitions  and  war  materials,  was  supplying 
some  44,600  h.p.  This  makes  a  total  demand  upon  the  Hydro- 
Electric  Power  Commission  and  the  Ontario  Power  Com- 
pany for  munitions  of  over  186,000  h.p.  Of  this,  however, 
30,000  to  35,000  h.p.  may  be  considered  as  off-peak  power, 
thus  leaving  a  net  power  capacity  required  of  some  150.000 
to  155,000  h.p.  The  shortage  on  the  Niagara  system  for 
munitions  for  the  commission  and  the  municipalities,  con- 
sidered by  themselves,  may  be  placed  at  about  65,000  h.p. 

What  are  some  of  the  means  by  which  this  shortage  may 
be  supplied? 

1.  Increased  utilization   of  steam  power.     This,  at  the 


THE   ELECTRICAL  NEWS 


December  15,  1917 


present  time,  is  out  of  the  question  as  a  meanc  of  dealing 
vv.th  the  problem  as  a  whole. 

2  Supply.ng,  temporarily,  water  from  the  unappropriated 
surplus  to  permit  the  utilization  of  the  excess  capacity  ot  the 
plants  at  Niagara.   This,"  I  imderstand,  has  been  provided  for. 

3.  Curtailment  of  the  power  now  used  for  street  and 
other  lighting;  also  for  certain  power  purposes,  in  order  to 
liberate  more  power  for  manufacture  of  munitions. 

4  Utilizing  the  water  of  existing  plants  under  more  effi- 
cient conditions,  such  as  will  exist  in  connection  with  the  new 
Chippewa  project,  under  a  head  of  300  to  305  feet.  It  will, 
however,  be  approximately  three  years  befpre  relief  can  be 
obtained  by  such  means. 

5  Limitation  of  the  quantity  of  power  at  present  being 
exported  from  Canada  to  the  United  States.  Owing,  how- 
ever, to  manufacturers  of  war  munitions  in  the  United  States 
being,  it  is  claimed,  also  short  of  power,  the  limitation  of  ex- 
port'will  require  very  careful  consideration  in  its  international 
aspects. 

Details  Respecting  Exportation  of  Electricity 

Consideration  of  the  curtailment  of  the  export  of  electri- 
cal power  from  Niagara  requires  a  critical  examination  of  the 
underlying  factors.  Much  has  been  said  respecting  Ue  lessen- 
ing of  the  quantity  of  electric  power  being  exported  from 
Canada  to  the  United  Stats,  and  a  good  deal  of  misunder- 
standing has  arisen  in  this  connection.  The  chairman  of  the 
Ontario  Hydro-Electric  Commission  has  been  urging  the  re- 
tention in  Canada  of  a  sufficient  amount  of  Niagara  power  to 
assist  in  meeting  the  present  exigencies.  If  the  amount  re- 
tained be  such  as  will  equalize  the  quantities  actually  utilized 
in  each  country,  then  instead  of  returning  the  total  exported 
quantity  of  about  125,000  h.p.  there  would,  under  present  cir- 
cumstances of  development,  be  only  some  60,000  h.p.  return- 
able. The  figures  presented  below  indicate,  by  way  of  illus- 
tration, a  basis  upon  which  ^n  analysis  of  equity  in  advantages 
and  disadvantages  of  present  conditions  at  Niagara,  per  se, 
may  be  weighed: 

Provisional  Balancing  of  Power  Generated  at  Niagara  Falls 
on  Both  Sides  of  International  Boundary 

Ho'  se-nowei . 

Total  power  generated  at  Niagara  Falls  on  both  sides  of  boundary  6.53,500 

One-Iialf  of  total  amount  of  power  generated  is    3'>(i,750 

Amount  of  power  generated  on  United  States  side    265.000 

Amount  of  Niagara  power  used  in  the  United  States    .390,000 

Thus,  according  to  the  figures  above  presented,  the 
United  States  would  be  utilizing  some  60,000  h.p.  in  excess  of 
half  of  the  total  amount  generated,  and  the  retention  of  this 
in  Canada  would  make  the  quantities  used  in  both  countries 
equal. 

Canada  is  exporting  electric  energy  from  the  Province  of 
New  Brunswick  to  the  State  of  Maine;  from  the  Province  of 
Quebec  to  the  State  of  New  York;  from  the  Province  of  On- 
tario to  the  State  of  New  York  and  the  State  of  Minnesota, 
and  from  the  Province  of  British  Columbia  to  the  State  ot 
Washington. 

As  pointed  out  a  year  ago,  no  country  need  be  expected 
to"  send  out  of  its  borders  that  which  is  essential  to  its  own 
existence.  Having  in  mind  the  present  coal  situation,  it  is 
unnecessary  to  emphasize  the  vital  importance  to  Canada  of 
this  national  and  international  fuel  and  power  question. 
Canadians  should  appreciate  the  fact  that  the  United  States 
has  been  dealing  with  them  generously  in  the  present  dis- 
tressing coal  situation.  Portions  of  the  United  States  are  as 
badly  off  for  coal  as  portions  of  Canada.  Between  the  United 
States  and  Canada  there  is  exchange  of  many  natural  and 
manufactured  products,  and  the  problems  which  are  sure  to 
arise,  from  time  to  time,  in  connection  with  such  intcrchangt; 
can  be  satisfactorily  solved  and  the  whole  situation  reduced 
to  a  good  working  basis.  Canada,  however,  must  by  all 
means  conserve  against  the  day  of  her  own  need  such  re- 
sources as  are  available  for  liarter.    These  problems  call  for 


the  best  statesmanship  which  Canada  can  bring  to  bear  upon 
them.  Only  by  a  knowledge  of  all  facts  relating  to  the  sub- 
ject can  a  wise  administrative  policy  respecting  our  fuel  and 
power  problems  be  formulated  and  carried  out. 

Discussion 

Sir  John  Kennedy,  in  discussing  the  above  paper,  referred 
particularly  to  the  difficulties  of  development  on  the  St.  Law- 
rence, the  ice  troubles,  due  to  the  fact  that  the  river  flows 
from  the  warmer  to  the  colder  areas,  and  consequently  causes 
an  early  break-up  of  the  ice  and  resultant  high  water.  Sir 
John  suggested  the  establishment  of  an  international  commis- 
sion of  engineers  to  develop  a  scheme  for  the  utilization  of 
St.  Lawrence  powers  on  the  international  section,  on  comple- 
tion of  which  it  could  be  handed  over  to  a  body  similar  to  the 
International  Joint  Commission  for  administration.  On  the 
power  being-  developed,  if  Canada  did  not  require  all  her  share 
of  the  power,  it  could  be  exported,  but  only  upon  such  condi- 
tions as  would  be  satisfactory  to  Canada,  and  upon  short- 
term  leases  only. 

Mr.  R.  A.  Ross.  C.E.,  of  Montreal,  in  further  reference  to 
the  paper  by  Mr.  White,  corroborated  to  a  large  extent  the 
remarks  of  Sir  John  Kennedy.  Referring  to  the  utilization 
by  electro-chemical  works,  he  advocated  the  idea  of  a  general 
survey  of  the  water-power  resources,  and  the  allocation  of 
certain  powers  for  electro-chemical  industries  which  would 
not  likely  be  required  for  domestic  or  manufacturing  power, 
the  essential  of  a  successful  electro-chemical  plant  being  a 
large  amount  of  power  at  a  low  cost. 


Limiting  Electric  Sign  Displays 
Fuel  administrator  Garfield,  of  the  United  States,  has 
issued  an  order  limiting  electric  display  advertising  to  the 
hours  between  7.45  p.m.  and  11  p.m.  It  is  difficult  to  esti- 
mate the  amount  of  saving  in  coal  that  will  be  efTected  by 
this  measure,  but  in  New  York  it  has  been  calculated  that 
the  amount  of  electricity  used  to  illuminate  signs  is  equivalent 
to  only  six-tenths  of  one  per  cent,  of  the  company's  pro- 
duction, and  as  the  present  order  curtails  only  about  one- 
half  of  the  sale  of  electricity  for  this  purpose,  the  reduc- 
tion amounts  to  not  more  than  three-tenths  of  one  per- 
cent, of  the  total  business  of  the  company. 


New  Zealand  Town  Wants  Electric  Plant  Data 

The  town  clerk  of  Dannevirke,  New  Zealand,  has  made 
application  on  behalf  of  the  members  of  the  boiough  council 
for  full  particulars,  with  estimates,  of  the  most  suitable 
schemes  for  providing  an  electric  lighting  plant  capable  of 
supplying  a  place  of  about  6,000  inhabitants.  This  offers  an 
opening  for  American  electrical  machinery  and  supplies — lines 
that  in  the  past  have  been  coming  largely  from  Europe.  Com- 
munications should  be  addressed  to  "The  Town  Clerk,  Dan- 
nevirke, New  Zealand." — U.  S.  Commerce  Reports. 


It  is  obligatory  for  us  to  join  in  concentrated 
commercial  action  not  only  to  defeat  Germany  in 
the  "No  Man's  Land"  of  the  war-  but  in  order  to 
meet  Germany  after  the  war  on  equal  terms  on 
Every  Man's  Ground  of  international  industrial 
competition.  For  the  enemy,  even  while  in  the 
throes  of  the  terrible  war  he  has  forced  upon  all 
humanity,  is  preparing  as  carefully  for  a  future 
worldwide  trade  campaign  as  he  did  for  the  mili- 
tary onslaught  he  launched  on  an  unsuspecting 
world  in  August,  1914. — F.  H.  Sisson,  Vice-Presi- 
dent Guaranty  Trust  Co.,  New  York, 
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Five  Cents  Worth  of  Railway  Service  is  Today  Too 
Little  to  Satisfy  the  Ordinary  Citizen 

Why  should  a  street  car  fare  be  fixed  at  5  cents  the 
continent  over  when  the  price  of  a  kilowatt  hour  of  electric 
energy  ranges  all  the  way  from  1  cent  up  to  20  cents? 

Where  is  the  difference  between  an  electric  railway 
company  and  an  electric  light  company  that  makes  it  pos- 
sible to  fix  an  arbitrary  rate  in  the  one  case  and  leave  the 
field  wide  open  in  the  other? 

The  reason  a  kilowatt  hour  costs  more  in  one  city 
or  town  than  in  another  is,  in  a  general  way,  because  ,  it 
costs  more  to  produce  and  deliver  it.  This  fact  is  universally 
recognized.  Does,  then,  the  fact  that  the  street  railway  fare 
in  every  city  and  town  on  this  continent  is  fixed  at  five  cents 
mean  that  the  cost  of  a  ride  is  the  same  in  all  sections  of 
the  country?  Do  not  practically  the  same  variable  elements 
determine  the  cost  of  operation  in  both  the  railway  and 
the  lighting  plants?  Does  it  not  follow  that  the  cost  of 
giving  a  ride  also  varies  greatly? 

The  whole  matter,  plainly,  boils  down  to  this:  In  deal- 
ing with  the  central  station,  customers  trade  in  kw.h.  as 
the  units  and  pay  a  price  depending  on  the  cost  of  produc- 
tion; in  dealing  with  the  street  railvvay  they  buy  the  five 
cents  worth  and  take  just  so  much  as  that  amount  of  money 
will  purchase. 

There  is  probably  no  other  commodity  on  the  face  of- 
the  earth  that  is  sold  on  the  same  basis  as  the  street  railway 
fare,  which  is  pretty  fair  proof  that  the  plan  is  commerci- 
ally unsound.  Without  question,  the  cost  of  carrying  pas- 
sengers varies  tremendously  with.  local  conditions  and  also 
from  year  to  year.  If  the  price  is  fixed  the  service  must  be, 
of  necessity,  of  inferior  quality.  If,  on  the  other  hand, 
people  want  service  of  a  given  standard  quality — such,  for 
example,  as  could  be  given  for  five  cents  a  few  years  ago — 
they  must  naturally  expect  to  pay  more  than  five  cents  for  it. 

The  street  railway  systems  in  every  corner  of  this  con- 
tinent have  been  struggling  along  under  these  anomalous 
conditions,  trying  in  vain  to  make  both  ends  meet,  and  have 
now  reached  a  point  where  the  public  attitude  must  be  re- 
vised. Already  in  a  number  of  United  States  cities  the 
fare  has  been  increased.  Fare  changes  are  at  present  under 
consideration  in  Vancouver.  Other  Canadian  street  railway 
systems  are  annually  piling  up  deficits  and  few  are  making 
dividends.  As  an  example  of  what  may  happen  under  the 
most  favored  conditions  we  may  cite  Twin  City.  This  road 
has  long  been  recognized  as  one  of  the  best  maintained  and 
most  conservatively  managed  on  the  continent  and  yet  oper- 
ating expenses  for  the  first  10  months  of  this  year  are 
$491,258  greater  than  a  year  ago.  If  this  kind  of  thing  con- 
tinues how  many  of  our  electric  railways  will  be  in  exist- 
ence in  five  years? 

We  do  not  believe  there  is  any  other  solution  of  this 
condition  than  that  our  railway  fares  be  sold  on  the  same 
basis  as  all  other  commodities — that  the  cost  to  the  patron 
shall  be  based  on  the  cost,  to  the  company,  of  production. 
Any  other  basis  is  economically  unsound  and  will  only  con- 


tinue to  aggravate  and  accentuate  the  present  state  of  dis- 
satisfied patrons  and  financially  embarrassed  companies. 


Some  Interesting  Details  of  Special  Features  of  a 
Standard  "Safety"  Car 

The  successful  development  of  the  light-weight  safety 
street  railway  car  is  introducing  radical  changes  in  the  oper- 
ation of  street  railways,  resulting  in  large  economies  of 
operation  and  improved  service  to  the  public.  Among  the 
most  important  features  in  this  development  are  the  No.  258 
ball-bearing  motor  and  the  light-weight  K-63  controller, 
manufactured  by  the  Canadian  General  Electric  Company. 
Two  years  ago  the  lightest  modern  electrical  equipment  on 
the  market  weighed  approximately  4,500  pounds  per  car.  The 
light-weight  safety  car  of  to-day  has  an  electrical  equipment, 
consisting  of  two  motors  and  control,  weighing  only  2,400 
pounds.  A  ton  of  dead  weight  has  been  removed,  and  yet 
with  this  equipment  faster  schedules  are  being  maintained 
than  was  considered  possible  heretofore.  The  immediate 
advantages  of  this  reduction  in  'weight  are  obvious  with  re- 
gard to  such  matters,  as  lower  energy  consumption  and  de- 
creased track  maintenance.  For  instance,  to  haul  2',000  pounds 
excess  weight  40,000  miles  per  annum  costs:  For  power,  $50 
to  $70;  for  track  and  equipment  maintenance,  $15  to  $25.  But 
the  eventual  economies  resulting  from  the  use  of  light-weight 
cars  and  equipment  will  be  found  in  the  use  of  lighter  rails 
for  replacement  work,  less  copper  in  the  feeder  system, 
smaller  power  station  or  sub-station  capacity,  etc.,  a  hlg  re- 
duction in  overhead  costs  and  investment. 

The  No.  258  motor  has  a  one-hour  rating  of  25  h.p.,  and 
weighs  complete  with  gear,  pinion,  gear-case,  and  axle  bear- 
ings 885  pounds.  This  motor  has  the  greatest  capacity  for  its 
weight  of  any  railway  motor  ever  manufactured.  To  secure 
its  high  capacity  it  was  necessary  to  use  a  high  armature 
speed  which  draws  a  strong  current  of  air"  through  the  in- 
terior of  the  armature  and  across  the  fields.  To  eliminate 
excessive  bearing  wear,  with  consequent  shortening  of  gear- 
ing life,  ball  bearings  are  used  on  the  armature.  These  bear- 
ings keep  the  gear  and  pinion  in  perfect  alignment  and  mesh.' 
prevent  the  armature  from  dropping  on  the  poles,  and  cut 
down  lubrication  trouble  and  expense.  The  high  capncitv  of 
these  motors  in  proportion  to  their  weight  permits,  without' 
injury  to  the  motors,  the  highest  practicable  rate  of  accelera- 
tion— a  most  important  feature  on  frequent  stop  lines  and  in 
congested  streets,  resulting  in  faster  schedule  speed.  This 
attracts  traffic,  for  passengers  like  the  feeli'ng  of  hustle  and 
rapid  movement  which  they  obtain  in  these  cars.  Their  low 
weight  eliminates  much  of  the  repair  work  on  the  track,  and 
the  small  current  taken  reduces  wear  on  the  trolley  wire  and 
requires  less  feeder  copper. 

The  K-63  coatroller  is  another  marked  advance  in  the 
production  of  light-weight,  compact  equipment.  Two  of 
these  controllers  weigh  270  pounds.  Compare  this  with  the 
average  of  over  400  pounds  for  the  lightest  controllers  here- 
tofore. It  is  smaller  in  dimensions  and  has  a  wooden  cover. 
It  will  handle  equipments  up  to  two  40  li.p.  motors  on  COO 
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volts,  thus  giving  a  large  factor  of  safety  when  operating  two 
25  h  p.  motors  on  a  light-weight  car.  The  controller,  with 
its  light-weight  cylinder  and  smaller  fingers,  is  more  easily 
manipulated  than  the  controllers  ordinarily  used  on  city  cars, 
thus  relieving  the  operator  of  an  appreciable  amount  o.f 
fatigue.  Aside  from  this,  it  is  obvious  that  ihe  addition  of 
fare-handling  equipment  to  all  the  other  apparatus  on  the 
front  platform  makes  compactness  exceptionally  desirable, 
thereby  securing  a  high  rate  of  passenger  interchange  with- 
out jostling  or  possible  injury  to  patrons. 

By  interlocking  the  operation  of  the  control,  the  brakes, 
the  doors,  and- the  steps  of  a  car,  two  dominant  advantages 
are  obtained-^-first,  safety;  second,  faster  schedules.  Safety, 
because  the  impossibility  of  operating  the  car  except  as  per 
the  interlocking  scheme  prevents  the  operator  from  doing 
anything  but  the  safe'  thing.  Faster  schedules,  because  the 
combination  of  the  control  of  brakes,  doors,  and  steps  in  one 
and  the  same  brake  valve  reduces  to  a  minimum  the  number 
of  movements  the  operator  must  make. 

To-day  the  light-weight  safety  car  has  established  itself 
as  the  car  of  the  small  city.  To-morrovv  careful  analysis  of 
individual  and  overlapping  routes  in  large  cities  may  develop 
the  fact  that  many  lightly-travelled  lines,  or  even  heavy  lines 
capable  of  removal  from  congested  streets,  are  good  pros- 
pects for  this  latest  development  in  the  production  of  maxi- 
mum car  miles  at  minimum  cost. 


Improvements  in  Operating  Conditions  in  Vancouver— 
The  Jitney  Must  Go 

Some  months  ago  an  agreement  was  made  between  the 
British  Columbia  Electric  Railway  Company  and  the  city 
council  of  Vancouver  whereby  they  consented  to  arbitrate 
on  certain  questions  regarding  the  operation  of  the  electric 
railway  system,  both  sides  to  be  bound  by  the  findings  of 
the  arbitrators.  The  matter  -^as  placed  in  the  hands  of  Mr. 
Adam  Shortt  and  his  report  has  now  been  handed  in. 

The  interest  in  the  report  centers  around  the  jitneys. 
The  city  council  of  Vancouver  has  permitted  jitneys  to 
operate  freely  and,  as  a  result,  at  certain  seasons  of  the  year, 
there  has  been  as  many  as  350  working  in  opposition  to  the 
electric  railway  company's  system.  Owing  to  the  fact  that 
they  operate,  of  course,  only  in  those  sections  where  business 
is  most  .remunerative  and  so  deprive  the  railway  company 
of  a  very  considerable  percentage  of  their  short-haul  fares — 
necessarily  the  essential  part  of  every  railway  company's 
income — they  have  been  able  to  reduce  very  materially  the 
income  of  the  company,  so  that  it  has  now  become  impossible 
to  maintain  an  adequate  service  without  incurring  a  regular 
deficit. 

The  injustice  of  this  situation,  which  in  reality  is  no 
greater  in  Vancouver  than  in  many  other  cities  in  Canada 
and  the  United  States,  is  recognized  by  the  arbitrator,  who 
states  that  it  is  impossible  that  the  present  conditions  should 
continue.  It  is  understood  the  city  council  will  abide  by  the 
decision  and  that  the  railway  company  will  be  left  free,  after 
January  1,  from  any  opposition  to  those  rights  which  they 
have  so  long  been  denied. 

Having  in  mind  further  the  increased  cost  of  operation 
in  practically  every  direction  with  which  the  railway  com- 
pany has  to  contend,  certain  other  concessions  will  also  be 
made.  In  future  no  free  transfers  will  be  given  between 
the  city  and  interurban  cars.  The  company  will  be  allowed 
to  operate  one-man,  safety  cars  in  the  outlying  districts  and 
the  "skip-stop"  system  will  be  introduced  so  that  a  higher 
rate  of  speed  will  be  attainable,  particularly  on  interurban 
lines. 

Now  that  the  injustice  of  the  jitney  competition  has  l)een 
brought  so  prominently  to  the  attention  of  the  Canadian 
public  it  is  to  be  hoped  that  the  same  measure  of  redress 


will  be  gra'nted  companies  in  other  cities.  There  is  possibly 
no  railway  system  in  Canada  that  has  not  suffered  more  or 
less  by  this  illegal  competition  and  more  especially  in  the 
larger  cities  the  revenues  of  the  railway  companies  have 
been  so  diminished  as  not  only  to  jeopardize  the  income  of 
the  shareholders  who  may  depend  upon  their  investments  in 
these  securit-ies,  but  also  to  make  it  impossible  to  maintain 
the  service  at  a  standard  which  will  satisfy  the  travelling  pub- 
lic. It  is  not  to  be  expected  that  the  removal  of  the  jitney 
competition  will  remedy  all  the  ills  of  operating  electric 
railways,  but  it  will  at  least  go  part  of  the  way.  The  in- 
creased cost  of  everything  entering  into  the  operation  and 
maintenance  of  an  electric  railway  system  must  necessitate 
in  the  very  near  future  an  increase  in  the  cost  of  travelling 
to  the  public. 


Educating  the  Public 

The  Bay  State  Street  Railway  Company,  of  Boston,  is 
endeavoring  to  educate  the  public  to  understand  that  a  fixed 
five-cent  fare  is  now  inadequate  for  the  operation  and  main- 
tenance of  a  system  of  which  the  expenses  have  been  very 
greatly  increased  in  the  last  four  years.  As  an  example, 
they  are  using  car  posters,  one  of  which  shows,  at  the  top, 
a  very  large  but  very  thin  dog.  He  is  lying  on  his  back 
apparently  unable  to  rise.  His  master  is  offering  him  a  small 
portion  of  meat  labeled  "5  cents  worth  of  dog  meat,"  which 
the  animal  is  unable  to  eat.  Underneath  is  the  following 
legend: 

Oh,  see  the  dog! 

What  is  the  matter  with  the  dog? 
The  dog  is  dying. 
Why  is  the  dog  dying? 

Because  he  is  too  weak  to  eat  the  5-cents  worth  of  meat. 
You  see>  when  the  dog  was  a  pup  5-cents  worth  of  meat 
was  enough. 

But  when  the  pup  grew  to  be  a  big  dog,  the  man  still  gave 
him  only  5-cents  worth  of  meat  each  day. 

Now  the  dog  is  so  weak  he  is  going  to  die. 
Oh,  the  poor  dog! 

The  inference  is,  of  course,  as  will  be  evident  to  any  in- 
telligent patron  of  the  street  railway  company,  that  the  five- 
cent  fare,  which  may  have  been  sufficient  to  pay  expenses  in 
by-gone  years,  is  far  from  ejiougb  at  the  present  day  when  the 
cost  of  everything  entering  into  the  operation  and  mainten- 
tmce  of  a  street  railway,  has  very  much  increased. 


Detroit  Rates  Are  Up 

The  Detroit  United  Railways  Company  recently  an- 
nounced a  decision  to  cancel  its  low  fare  agreement  with 
the  city  and  immediately  inaugurated  a  straight  five  cent 
cash  fare,  which  is  being  charged  on  all  lines  not  being 
operated  under  the  "eight  tickets  for  a  quarter"  franchise. 
The  same  company  has  voiced  its  intention  of  placing  a 
number  of  "safety"  cars  in  operation,  with  a  view  to  ascer- 
taining their  fitness  in  Detroit. 


Electric  Welding 

Electrical  welding  apparatus  is  now  used  for  cutting,  join- 
ing, and  building  up  metals  in  the  manufacture  of  new  ma- 
chinery or  other  articles  and  in  the  repair  and  alteration  of 
old  ones.  Electric  welding  has  found  a  practical  application 
in  nearly  all  metal  working  industries,  from  the  manufacture 
of  small  sheet  metal  boxes,  small  and  complicated  metal  parts, 
such  as  those  used  in  watches,  to  the  building  of  great  steel 
steamships  and  the  structural  work  of  modern  skyscraper 
ljuildings  and  bridges.  Iron,  steel,  copper,  brass,  and  variou.s 
other  metals  and  alloys  may  be  welded  with  varying  degrees 
of  success  dependent  upon  the  properties  of  the  metals. 


Ueceniber  lu,  1017 


THE   ELECTRICAL  NEWS 


31 


Ottawa  Electric  Boosted  Victory  Bond  Campaign 

The  Ottawa  Electric  Company  were  particularly  active 
in  boosting  the  Victory  Loan  campaign,  as  is  shown  by  the 
photograph  reproduced  herewith  of  a  device  that  was  used 
on  the  "Plaza."    This  represents  a  fake  dynamo  which  was 


Boosting  the  Victory  Bond  voltage. 

kept  in  motion  by  a  small  motor  inside  the  base.  The  half 
circle  and  pointer  at  the  top  were  intended  to  represent  a 
volt  meter.  The  pointer,  which  was  kept  vibrating  all  the 
time,  indicated  from  day  to  day  the  total  amount  of  the 
Ottawa  subscriptions. 


Welding  Continuous  Joint  Plates 

Owing  to  the  high  price  of  copper  and  the  difficulties 
in  the  way  of  getting  deliveries  a  new  method  was  recently 
used  on  the  Sao  Paulo  Railway  lines  for  welding  continu- 
ous joint  plates  to  the  rails.  Mr.  F.  Ferras,  chief  engineer 
Track  and  Roadway  Department,  describes  it  in  the  Electric 
Railway  Journal  as  follows: 

After  a  year's  trial  in  old  and  new  track  work  this  has 
proved  an  effective  substitute  for  copper  bonding.  Of  course, 
it  is  only  used  in  paved  streets  where  rails  are  not  subject 
to  expansion  and  contraction.  Before  putting  the  joint  plates 
in  place  154-inch  holes  are  drilled  at  each  end,  as  shown 


Women  as  Railway  Employees 

The  Interborough  Rapid  Transit  Company  and  the  New 
York  Railways,  Nevv  York,  recently  announced  that  as  a  war 
measure  the  companies  would  receive  applications  from 
women  for  positions  as  station  employees  on  the  subway  and 
elevated  lines  and  as  conductors  on  the  surface  lines.  Prefer- 
ence will  be  given  to  dependent  women  relatives  of  employees 
now  in  the  army  and  navy,  and  the  pay  will  be  the  same  as 
for  men.  It  is  not  the  intention  of  the  company  to  replace 
men  now  employed  by  women,  but  only  to  fill  vacancies  as 
they  occur.  Applicants  must  be  between  31  and  45  years  ot 
age.  The  women  conductors  will  be  placed  on  the  pay-as- 
you-enter  cars  first. 


Personals 

Mr.  C.  C.  Weldon  has  been  appointed  superintendent  of 
the  International  -Transit  Company,  Sault  Ste.  Marie,  Ont.. 
succeeding  Mr.  J.  Summerhayes,  resigned. 

Mr.  Alan  Sullivan,  Secretary  Canadian  Electrical  Associa- 
tion, has  joined  the  Royal  Flying  Corps  in  the  capacity  of 
equipment  officer.    He  leaves  for  England  shortly. 

Mr.  A.  W.  Lament,  sales  engineer  of  the  Canadian  West- 
inghouse  Company,  Winnipeg,  has  been  elected  a  junior 
member  of  the  Canadian  Society  of  Civil  Engineers. 

Mr.  R.  Winter,  son  of  Mr.  \V.  H.  Winter,  plant  super- 
intendent of  the  Bell  Telephone  Company  and  chairman  of 
the  Montreal  Electrical  luncheon,  has  joined  the  Royal  Fly- 
ing Corps.    He  is  a  Science  graduate  of  McGill  University. 

-  Mr.  Charles  J.  Desbaillets,  manager  and  chief  engineer 
of  public  utilities,  city  of  Sherbrooke,  P.Q.,  has  been  elected 
an  associate  member  of  the  Canadian  Society  of  Civil  Engi- 
neers. He  was  formerly  construction  engineer  with  the 
Shawinigan  Water  &  Power  Company,  and  district  engineer. 
Province  of  Quebec  and  Maritime  Provinces,  of  the  Canadian 
\Vestinghouse  Company. 

Mr.  Ernest  Brown,  Professor  of  Applied  Mechanics  and 
Hydraulics,  McGill  University,  Montreal,  has  been  elected 
a  member  of  the  Canadian  Society  of  Civil  Engineers.  Prof. 
Brown  worked  as  assistant  to  Prof.  H.  S.  Heleshaw,  Eng- 
land, on  researches  in  stream  line  motion  as  applied  to  hyd- 
raulics and  electricity,  and  also  conducted  research  at  the 
Central  Technical  College,  London,  on  the  temperature  rise 
in  field  coils  of  dynamos. 
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A  substitute  for  copper  bonding. 

in  the  drawing.  The  joint  plates  are  then  put  on  and  the 
base  of  the  rail  under  the  holes  and  the  sides  of  the  holes 
are  carefully  cleaned  with  a  file  or  drill.  Then  by  the  use 
of  an  Indianapolis  welder  steel  is  melted  into  the  holes, 
thus  forming  a  weld  between  the  plates  and  the  rail.  The 
cost  of  the  joint  made  by  this  process  is  about  one-fifth 
the  cost  of  the  copper-bonded  joints  without  taking  into 
consideration  the  time  and  expense  of  placing  the  joint  plates 
temporarily  for  aligning  and  levelling  the  track  and  then  tak- 
ing them  of¥  again  to  install  the  copper  bond  inside  the 
joint  plates. 


Mr  W  C.  Hawkins,  mana«ing  director  Duminion  Power  &  Transmission 
Co.,  who  has  just  been  elected  president  Southern  Canada 
Power  Co. 


32 


THE   ELECTRICAL  NEWS 


December  15,  1917 


iiliilill'ilr 


Toronto  Electrical  Contractors  Celebrate  the  First 
Anniversary  of  Their  New  Association-  Remark- 
able Progress  During  the  Year-  Efificient 
Organization  Promises  Well  for 
the  Future 

The  "frazil"  about  which  President  Mclntyre  complained 
so  bitterly  at  the  last  meeting  of  the  Toronto  Electrical  Con- 
tractors' Association  as  blocking  the  turbines  of  his  organiza- 
tion, had  entirely  disappeared  on  the  evening  of  December 
6  and  the  dynamos — some  forty-five  of  them — hummed  busily 
in  perfect  synchronism  from  7.30  to  10.30  without  a  needle's 
quiver. 

Some  "forty-five"  is  correct,  too,  and  this  is  a  wonderful 
record  out  of  fifty-one  members.  Of  the  balance  one  n^ember 
was"  sick  and  the  rest  were  out  of  town.  If  a  man  must  go 
out  of  town,  of  course  he  must,  but  it  is  surely  most  incon- 
siderate of  any  member  contractor  to  be  sick  on  the  evening 
of  the  regular  .monthly  dinner.  Next  time,  however,  there 
will  be  no  absentees,  we  understand. 

The  reason  there  won't  be  any  absentees  is  the  efficient 
organization  the  Executive  lyve  set  in  operation,  combined 
with  the  graciously  insinuating  methods  of  the  president  in 
disposing  of  the  tickets  for  the  next  meeting.  It  is  not  enough 
that  each  man  should  buy  his  own  ticket,  but  so  enthusiastic 
have  the  members  become  that  it  is  now  established  as  a 
mark  of  special  honor  that  they  be  allowed  to  buy  tickets 
for  absentees — the  greater  number  of  tickets,  the  greater, 
honor,  Indeed,  so  eager  a  competition  developed  between 
two  or  three  of  the  keenest  enthusiasts  that  at  the  next 
meeting  "it  is  understood  the  president  intends  to  put  these 
extra  tickets  up  at  auction.  How  great  a  premium  they  will 
bring  remains  to  be  seen. 

City  Divided  into  Districts 

But  to  return  to  the  organization  of  which  we  spoke 
above.  The  Executive  have  divided  the  city  into  nine  dis- 
tricts and  each  district  has  a  chairman  whose  duty  it  is 
to  see  that  the  present  members  in  his  district  attend  meet- 
ings regularly  and  otherwise  comport  themselves  as  good 
electrical  contractor  citizens  ought,  and  also  be  constantly  on 
the  lookout  that  new  members  may  be  brought  into  the  fold. 
These  chairmen  are  as  follows,  and  inasmuch  as  to  these  gen- 
tlemen much  has  been  given  so  also  "much  shall  be  required": 

Beach,  Geo.  Dale;  Riverdale,  E.  F.  W.  Salisbury;  North 
Toronto,  W.  H.  Douglas;  North  Yonge,  Harry  Rohlader; 
College,  Martin  Nealon;  Parkdale,  G.  E.  Davenport;  Oak- 
wood,  E.  A.  Drury;  Junction,  E.  C.  Clarke;  three  downtown 
districts,  H.  Rooks,  H.  Hudson,  and  B.  L.  Clark 

A  number  of  interesting  questions  were  introduced  and 
discussed.  Among  other  helpful  items  was  the  distribution 
of  N.  E.  C.  A.  folders,  designed  to  contain  items  pertaining 
to  Association  matters;  also  a  printed  list  of  the  members 
of  the  Toronto  Association,  with  street  addresses  and  tele- 
phone numbers.  It  is  the  intention  of  the  Executive  to  pub- 
lish in  the  near  future  another  issue  of  the  "Association  News" 
nnrl  Mr  Mcfiiivrc  is  open  to  receive  further  advertisements, 


though  a  goodly  number  were  placed  during  the  evening, 
following  the  dinner,  and  applications  for  space  are  still 
coming  in.  The  secretary  reported  that  the  first  issue  had 
more  than  paid  expenses. 

The  "Officiating  Physician" 

A  most  successful  fneeting  was  brought  to  a  close  by  a 
short  but  stirring  address  by  Mr.  Frank  T.  Groome.  Mr. 
Groome,  as  -the  chairman  aptly  put  it,  had  been  the  "offi- 
ciating physician"  at  the  birth  of  the  Toronto  Electrical 
Contractors'  Association  just  a  year  ago,  when,  on  the  top 
storey  of  the  Royal  Bank  Building,  the  electrical  contractors 
of  Toronto  decided  that  co-operation  was  better  than  civil 
war.  Mr.  Groome  spoke  humorously  of  the  "high"  born  aspi- 
rations of  the  Association  and  congratulated  the  members  that 
they  had  lived  up  to  their  birthright  so  thoroughly  and  made 
so  great  strides  in  the  short  space  of  a  year. 

Mr.  Groome  touched  upon  a  number  of  points  of  special 
interest  to  contractors,  among  others  that  very  vexed  ques- 
tion of  "overhead."  He  'urged  the  necessity  of  proper  ac- 
counting— so  few  contractors  knew  where  they  really  were 
at,  so  few  were  able  to  say  what  their  profit  was,  where  they 
actually  made  it,  or  indeed  whether  they  were  making  any 
profit  at  all.  He  instanced  the  case  of  the  retailer  who  figured 
the  same  percentage  overhead  on  all  his  sales.  This  was 
wrong  because  some  items  are  difficult  to  dispose  of,  while 
others,  comparatively  speaking,  sell  on  sight  either  on  ac- 
count of  some  attractive  feature,  a  special  advertising  cam- 
paign, or  some  other  similar  consideration.  To  add  the 
same  percentage  of  overhead  to  all  these  items  was  not  only 
bad  bookkeeping  but  injustice  to  the  customer. 


Electrical  Contractor  Must  Keep  His  Contract — 
Should  Know  the  Rules 

In  the  Supreme  Court  of  Quebec  Mj".  Justice  J.  M.  Tel- 
lier  has  just  decided  an  interesting  question  of  law  which 
arose  in  relation  to  the  non-execution  of  a  contract.  Armand 
Vinet,  electrician,  on  October  30,  1915,  contracted  with  Vail- 
lancour.t  and  Bastien  to  put  electric  wiring  into  a  school 
building  that  was  under  construction  at  Ahuntsic.  The  con- 
tract price  was  $475,  and  one  of  the  conditions  of  the  agree- 
ment was  that  the  electrician  in  his  work  should .  conform 
with  the  rules  of  the  Canadian  Fire  Underwriters'  Associa- 
tion. These  rules  are  subject  to  change  every  two  years, 
and  after  Vinet  had  started  his  work  he  learned  that  certain 
changes  in  the  rules  had  been  made,  and  became  efifective  in 
January,  191G.  He  at  once  adapted  his  work  to  those  changes, 
but  finding  the  work  was  more  costly  than  under  the  old 
regulations  he  declined  to  finish  the  jo1)  unless  Vaillancourt 
and  Bastien  would  increase  the  price  they  had  agreed  to  pay 
him.  They  declined  to  do  this,  but  held  Vinet  to  his  contract. 
He  refused  to  continue  the  work,  and  sued  the  partners  for 
$4-28.90,  this  amount  representing  the  cost  of  the  work  he 
had  done  and  loss  of  profits  on  the  uncompleted  work. 

In  giving  judgment,   Mr.  Justice  Tellier  said  that  the 
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Canadian  Fire  Underwriters'  Association  was  accustomed  to 
change  its  rules  every  two  years.  The  plaintiff  was  aware  of 
this  custom  when  he  entered  into  the  contract  with  defend- 
ants. He  knew  at  the  moment  of  the  contract  that  the 
rules  to  which  he  had  to  conform  in  carrying  out  his  work 
were  variable;  he  knew  that  the  time  for  making  changes 
was  very  near,  the  then  existing  rules  being  nearly  two 
years  old.  He  had  afterwards,  with  a  goodwill  and  with- 
out objection,  accepted  the  conditions  imposed  by  the  new 
rules.  There  was  no  doubt  that  the  new  rules,  which  went 
into  effect  in  January,  1916,  were  applicable  to  the  plaintiff's 
work  executed  in  the  following  April,  and  he  apparently  dis- 
continued his  work  for  no  reason  other  than  that  the  new 
rules  necessitated  a  greater  expenditure  than  plaintiff  had 
looked  for  when  he  made  the  contract. 

In  the  circumstances,  however,  Justice  Tellier  said  the 
court  could  not  consider  that  plaintiff  had  fulfilled  his  obli- 
gations towards  the  defendants,  who  could  not  be  held  liable 
to  pay  him  for  work  he  had  not  done.  -The  plaintiff  there- 
fore was  in  default,  and  notwithstanding  the  fact  that  he  had 
been  given  proper  notice  to  continue  the  work  he  had  failed 
to  do  so  and  defendants  were  obliged  to  engage  others  to 
complete  the  undertaking  at  a  cost  to  them  of  $751.96,  which 
was  more  than  the  amount  claimed  by  plaintiff  and  more  than 
the  price  of  the  contract  with  plaintiff.  For  these  reasons 
the  court  dismissed  plaintiff's  action  with  costs. 


Theo.  Malm  &  Co. 

The  firm  of  Theo.  Malm  &  Co.  have  opened  offices  at  202 
C.P.R.  Building,  Toronto,  where  they  will  carry  on  a  con- 
sulting engineering  business  in  connection  with  railway,  light, 
power,  mining,  and  industrial  plants.  -The  managing  engineer 
of  the  company  is  Mr.  Theo.  Malm,  whose  wide  experience 
in  the  engineering  and  construction  field  should  be  a  suffi- 
cient guarantee  of  the  efficiency  of  the  service  this  company 
will  be  in  a  position  to  perform.  Following  his  graduation 
from  a  European  university,  Mr.  Malm  came  to  America  in 
1907,  and  during  the  succeeding  years  was  intimately  asso- 
ciated in  various  engineering  capacities  with  the  General  Elec- 
tric Company,  of  Schenectady;  the  Commonwealth  Edison 
Company,  Chicago;  H.  M.  Byllesby  &  Co.,  Chica:go;  Sargent 
&  Lundy,  consulting  engineers,  and  the  Stone  &  Webster  Cor- 
poration, probably  the  best-known  consulting  and  operating 
firm  in  the  United  States.  In  1912  Mr.  Malm  came  to  Winni- 
peg, where  he  was  closely  associated  with  the  construction 
and  initial  operation  of  the  Winnipeg  municipal  hydro-electric 
system.  From  Winnipeg  he  moved  on  to  Toronto,  where  his 
work  with  the  Toronto  Railway  Company,  the  Toronto  Elec- 
tric Light  Company,  and  also  with  the  London  Electric  Light 
Company  is  well  known.  Latterly  he  has  been  in  charge  of 
the  construction  and  operation  of  the  high  voltage  system  of 
the  Toronto  Suburban  Railway  Company  on  their  new  exten- 
sion from  Toronto  to  Guelph. 

Mr.  Malm  now  feels  that  his  varied  and  valuable  experi- 
ence fits  him  for  a  wider  field,  and,  in  the  formation  of  the 
consulting  engineering  organization,  Theo.  Malm  &  Co.,  he  is 
giving  expression  to  a  dream  of  many  years'  standing  to  enter 
business  on  his  own  account,  where  his  ability  will  have  tree 
expression.  Mr.  Malm  is  Russian-born,  and  anticipates  being 
of  assistance,  through  his  new  organization,  in  placing  his 
native  land  on  a  proper  engineering  basis,  not  only  by  supply- 
ing them  with  efficient  material,  but  also  in  overseeing  its 
proper  installation  and  initial  operation. 


R.  E.  T.  Pringle,  Limited,  have  opened  an  office  at  401 
New  Birks  Building,  Montreal,  where  they  carry  a  complete 
range  of  samples  and  a  full  line  of  materials.  This  ofifice 
is  in  charge  of  Mr.  J.  M.  Timberlake. 


An  Illuminating  Engineering  Department  as  a 
General  Business  Getter' 

The  practice  of  illuminating  engineering  in  the  central 
station  field  is  not  a  burden  on  the  overhead.  It  is  not  an 
expensive  service  which  the  smaller  company  may  feel  beyond 
its  reach.  It  is  a  selling  force  that  continuously  proves  itself 
profitable  in  many  ways.  The  following  extracts  are  quoted 
direct  from  letters  from  companies  who  are  convinced  that 
every  dollar  spent  in  this  activity  is  profitable: 

1.  "A  customer  who  was  building  a  new  factory  came 
to  us  for  advice  on  lighting.  We  planned  correct  illumina- 
tion for  several  departments  and  sold  and  installed  the  equip- 
ment, with  the  result  that  his  connected  load  was  consider- 
ably more  than  he  had  originally  planned.  The  results> 
however,  were  so  good  that  he  expressed  his  appreciation 
of  our  work  and  assured  us  that  the  results  more  than 
justified  the  increase." 

2.  "A  bank,  which  had  been  a  customer  of  ours,  spoke 
several  times  of  the  poor  condition  of  their  lighting  and 
always  feared  to  make  a  change  as  they  thought  it  would 
necessitate  increasing  their  bills.  A  thorough  study  was 
made  of  their  conditions  and  their  own  fixtures,  which  were 
of  excellent  construction,  were  remodeled  so  that  the  light- 
ing result  finally  obtained  with  indirect  illumination  was 
all  that  they  could  desire.  When  the  changes  were  complete 
it  was  found  that  their  current  consumption  was  slightly  less 
than  they  had  formerly  used  with  their  inefficient  equipment." 

3.  "Another  customer  in  a  store  had  often  complained 
of  the  service  which  we  were  giving  him,  stating  that  he  was 
sure  that  our  service  was  not  as  good  as  it  had  been  a  few 
years  previously,  because  he  could  not  obtain  as  much  light 
as  he  formerly  had  when  his  present  fixtures  were  first  in- 
stalled. We  found  upon  investigation  that  his  lighting  equip- 
ment was  dirty  and  practically  all  of  his  lamps  were  burn- 
ing long  after  their  useful  life.  We  sold  him  a  full  line  of 
new  lamps  and  gave  him  advice  regarding  cleaning  his  fix- 
tures, with  the  result  that  he  was  completely  satisfied." 

4.  "Recently  we  made  quite  a  notable  installation  of 
indirect  lighting  in  a  modern  reinforced  concrete  clothing- 
factory,  in  their  .sewing  machine  room.  'The  intensity  of 
illumination  in  the  room  was  quite  high,  being  about  8  or 
9  foot-candles.  Their  superintendent  has  stated  that  he  is 
sure  that  there  has  been  considerable  increase  in  the  work 
which  they  are  able  to  do  in  that  room  over  what  they 
could  have  done  in  their  old  factory  under  the  former  light- 
ing conditions.  At  the  same  time  mistakes  and  errors 
have  been  reduced  materially.  They  feel  that  part  of  this 
is  due  to  better  surroundings,  but  the  greater  part  of  the 
improvement  is  due  to  better  lighting  conditions." 

Such  definite  examples  could  be  quoted  without  num- 
ber, but  at  the  same  time  the  indirect  results  of  illuminating 
engineering  work  are  quite  as  far  reaching  and  important. 
One  company  mentions  having  improved  the  lighting  of  a 
church,  and  so  impressed  the  members  of  the  congregation 
that  two  factory  installations  resulted.  Another  cites  a  case 
where  after  the  lighting  of  a  large  factory  was  redesigned,  a 
number  of  the  employees  became  dissatisfied  with  the  light 
at  home,  and  called  upon  the  central  station  to  improve  it. 
It  is  this  feature  of  illuminating  engineering  work  that  has 
developed  the  careful  selection  of  lamps  and  reflectors,  and 
has  discovered  the  benefits  to  be  obtained  from  well  designed 
lighting.  It  has  steadily  raised  the  prevailing  standard  of 
illumination.  It  is  assisting  in  a  hundred  ways  the  profit- 
able progress  of  development.  It  is  a  stimulative  commercial 
force  that  helps  the  central  station  build  up  its  market. 
And  whether  the  salesman  calls  himself  "illuminating  engi- 
neer" or  "lighting  specialist,"  whether  there  be  one  man  or 
many  working  in  the  city,  the  effort  still  will  be  productive. 

*From  a  paper  by  Hogfue,  Law  and  Whitehouse,  before  I.E.S. 
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What  is  New  in  Electrical  Equipment 


High-Grade  Commutating  Pole  Generators  and  Motors 

A  line  of  commutating  pole,  direct  current  generators 
knd  motors,  which  are  known  under  the  trade  name  of  Type 
B  "High-Grade"  is  now  being  made  by  the  Eck  Dynamo 
&  Motor  Company,  Belleville,  NJ.  The  motors  are  made 
in  sizes  ranging  from  one-half  h.p.  to  five  h.p.,  at  1750  r.p.m. 
in  constant  spfeed  and  adjustable  speed,  open  and  semi-en- 
closed designs.  The  frame  construction  for  the  open  type 
machine  is  shown  in  the  accompanying  illustration.  The 
semi-enclosed  machines  are  fitted  with  cast  grated  removable 
covers  over  the  openings  in  the  commutator  and  brackets. 
Enclosed  machines  are  fitted  with  solid  cast  removable  covers 
over  the  openings  of  the  commutator  and  brackets.  The 


armature  of  these  machines  is  made  of  laminated  sheet  steel 
and  the  commutator  of  hard  drawn  copper  bars  thoroughly 
insulated  by  mica  segments  and  sleeves.  The  brushholders 
are  of  the  box  type  with  radial  feed.  Carbons  with  low 
friction  co-efficient  are  used  and  operate  on  a  low  current 
density.  The  bearings  are  of  the  ring  oil  type  made  of 
special  bronze  bearing  metal.  The  motors  are  wound  for 
standard  voltages  of  115,  230  and  550  volts  and  will  operate 
satisfactorily,  it  is  said,  but  with  some  variation  in  speeds 
and  temperature  rises  of  shunt  fields  when  running  on  small 
variations  of  these  voltages.  The  generators  are  made  as 
open  type  machines  in  sizes  from  .07  kw.  to  4  kw.  for  125 
and  250  volts.  The  Northern  Electric  Company,  Limited, 
are  exclusive  distributors  in  Canada  on  this  line. 


Sales  Plans  for  an  Electrical  Christmas 

A  special  holiday  number  of  the  "Monthly  Sales  Service'' 
has  been  issued  by  the  Society  for  Electrical  Development, 
featuring  sales  plans  and  advertising  for  an  electrical  Christ- 
mas. The  book  is  full  of  excellent  suggestions  regarding 
window  displays,  store  demonstrations,  Christmas  letters, 
Christmas  advertising,  and  so  on.  The  newspaper  advertising 
suggestions  are  especially  practicable,  and  cuts  for  their  re- 
production may  be  obtained  at  reasonable  cost  from  the 
society's  headquarters,  29  West  Thirty-ninth  Street,  New 
York. 

Much  of  this  Christmas  campaign  advertising  material  is 
furnished  to  both  members  and  non-members  of  the  society 
free  of  charge.  The  material  available  consists  of  window 
lithographs,  wreath  door  hangers,  window  and  store  cards, 
price  cards,  poster  stamps,  "suggestions"  folder,  "gifts  elec- 
tric," lantern  slides,  motion  pictures,  form  letter,  matrix,  offi- 
cial poster;  cuts,  official  poster;  matrix,  newspaper  ads;  cuts, 


newspaper  ads  (cuts  furnished  of  illustrations  only,  or  with 
reading  matter  included);  news  items. 


The  Mute-a-phone 

The  illustrations  herewith  show  a  secret  telephone  trans- 
mitter, manufactured  by  the  Pelouze  Manufacturing  Com- 
pany, Chicago,  and  called,  the  "mute-a-prone."  By  the  use 
of  this  invention  you  not  only  do  not  annoy  others  by  your 


conversation,  but  you  are  enabled  to  speak  in  such  a  low- 
tone  that  others  are  unable  to  hear  you.  It  thus  contributes 
very  materially  to  the  privacy  of  one's  business.  The  mute- 
a-phone  is  not  permanently  attached  to  the  telephone,  but 
may  be  instantly  applied  to  any  telephone  mouthpiece. 


Porcelain  Receptacles 

The  illustrations  j-epresent  a  new  line  of  porcelain  recep- 
tacles which  Harvey  Harvey  Hubbell,  Inc.,  are  just  placing  on 
the  market.  No.  9171  is  a  cleat  receptacle,  which  is  supported 
by  one  screw  through  the  centre  of  the  device.  No.  59275  is 
another  type  of  cleat  receptacle,  made  with  lugs  on  each  side, 
to  accommodate  wiring  raised  1  in.  from  the  surface.  No. 


No.  9171  No.  59275  "  No.  61988 


61988  is  a  receptacle  for  conduit  box  and  metal  sign  work. 
This  receptacle  is  constructed  with  five  notches  -in  the  base. 
Bending  one  projection  from  the  metal  plate  into  any  oi:e  of 
the  notches  will  guarantee  a  permanent  location  for  the  re- 
ceptacle after  its  installation.  Another  feature  of  this  device 
is  the  screw  ring,  which  will  permit  the  removal  of  the  shell 
without  disturbing  the  wiring.  All  of  these  are  rated  (HU) 
watts,  250  volts. 


The  Crouse-Hinds  "Boy" 

The  Crouse-Hinds  Company  of  Canada  have  issued  an 
attractive  calendar  for  1918,  one  sheet  for  each  month.  Each 
sheet  is  also  attractively  illustrated  by  an  item  of  Crouse- 
Hinds  equipment,  prominent  among  which  is  the  picture  of 
the  boy  contractor  now  recognized  throughout  the  continent 
as  one  of  the  most  valuable  and  unique  figures  in  trade  ad- 
vertising. A  little  slip  attached  to  the  catalogue  and  signed 
by  the  company,  reads,  "Please  give  our  boy  a  prominent 
place  in  your  office." 
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A  New  Shurlok 

Pass  &  Seymour  have  recently  placed  on  the  market  their 
Shiirlok  porcelain  socket.  The  advantage  of  this  socket  is 
that  it  provides  a  practical  means  of  locking  the  lamp  in  the 
socket  so  that  it  cannot  be  removed  without  the  use  of  the 
master  key.    The  Shurlok  screw  with  the  special  head  is 


 ^ 

carefully  designed  so  that,  it  cannot  become  lost  or  mis- 
placed. The  lamp  base  is  carefully  positioned  in  the  socket 
shell  by  especially  placed  ribs  or  corrugations  on  the  inside 
of  the  porcelain  shell  which  prevent  the  lamp  from  being 
forced  out  of  perfect  alignment  with  the  socket. 


The  Dowswell  "Seafoam" 

The  accompanying  illustration  shows  the  new  "Seafoam," 
Style  A,  electric  power  washer  and  wringer,  manufactured  by 
Dowswell,  Lees  &  Company,  Limited,  of  Hamilton.  This 
washer  is  equipped  with  h.p.  motor.  The  frame  is  all 
metal.    The  mechanism  which  drives  the  wringer  is  covered 


in  so  that  there  is  no  danger  to  the  operator.  This  wringer 
is  permanently  attached  to  the  washer  and  runs  automatic- 
ally in  either  direction,  independently  or  while  washing  is 
being  done.  The  operating  mechanism  is  very  simple  and  dur- 
able. This  machine  is  intended  to  supply  an  efficient  piece 
of  cquiijmcnt  at  a  moderate  price. 


Change  in  Staff  Personnel 

Mr.  Norman  B.  Hickox  has  been  appointed  sales  and 
advertising  manager  of  the  National  X-Ray  Reflector  Com- 
pany. Mr.  E,  H.  Cameron,  formerly  sales  manager,  has  sev- 
ered his  connection  with  the  comjiany  and  is  now  located  in 
Seattle.  Mr,  Hugh  D.  Butler,  formerly  manager  Chicago 
sales,  has  been  appointed  assistant  sales  manager.  Mr.  Guy 
\\.  Hastings,  formerly  assistant  manager  Chicago  sales,  has 
been  appointed  manager  Chicago  sales.  Mc.  George  D.  Bry- 
son  has  l;een  appointed  assistant  advertising  manager. 


The  Wagner  Electric  Manufacturing  Company,  of  St. 
Louis,  announces  the  opening  of  a  sales  office  at  129  Church 
Street,  New  Haven,  Conn.  This  office  is  in  charge  of  Mr.  C. 
M.  French,  formerly  representative  at  Springfield,  Mass. 


Adjustable  Lamp  Hanger 

A  writer  in  Power  describes  the  use  he  has  made  of  an 
old  window  shade  roller  to  fix  up  an  adjustable  lamp  hanger 
over  his  work  bench.  A  search  in  the  attic  of  most  homes 
would  discover  one  or  more  of  these  rollers,  and  as  the 


illustration  shows,  it  is  installed  easily  and  at  no  expense 
whatever  and  should  provide  a  very  satisfactory  adjust- 
ment. An  advantage  that  will  be  noticed  is  the  possibility 
of  moving  the  lamp  through  a  considerable  range  in  a 
horizontal  as  well  as  a  vertical  plane. 


Doing  Its  Bit  in  the  Trenches 

Mr.  G.  T.  Bell,  private  in  the  6th  Canadian  Field  Am- 
bulance, a  former  employee  of  the  Fred  Thomson  Company, 
Limited,  Montreal,  has  forwarded  to  Mr.  Clarence  Thom- 
son, a  member  of  the  firm,  a  cutting  of  the  latter's  profes- 
sional card  advertisement  from  a  copy  of  the  "Electrical 
News"  found  in  tlje  trenches.  Private  Bell,  in  a  covering 
letter,  says:  "Having  found  the  enclosed  cutting  in  an  old 
mud-covered  publication  (Electrical  News)  that  I  picked 
up  among  the  mud  on  our  present  theatre  of  operations, 
namely,  the  section  of  line  we  hold  on  the  Western  front — 
of  course,  by  "we"  I  mean  the  Canadians  as  a  whole,  not 
any  individual  unit — I  am  taking  the  liberty  of  forwarding  the 
same  to  you,  as  a  proof  of  the  wide  circulation  of  the  name 
of  Thomson.  Providing  it  were  possible  to  have  some'  of 
your  equipment  here  one  could  easily  show  the  public  of 
this  portion  of  the  universe  the  value  of  machinery  of  cor- 
rect design  and  manufacture,  particularly  in  so  far  as  a.c. 
is  concerned." 


Trade  Publications 

The  Exide  Battery — Handbook  R.B.,  fifth  edition,  describ- 
ing the  Exide  battery  for  automobile  starting,  lighting  and 
ignition  service,  manufactured  by  the  Electric  Storage  Battery 
Company  of  Philadelphia,  and  distributed  in  Canada  by  the 
Canadian  General  Electric  Company. 

C.  G.  E.  Publications.  Catalogue  No.  47901— Panel  boards 
and  cabinets — a  70-page,  splendidly  illustrated  liooklet,  de- 
scribing Sprague  panel  boards  and  cabinets  of  the  various 
types  manufactured.  Bulletin  No.  47471 — An  illustrated  de- 
scription of  type  FK  2.5  oil  circuit-breakers. 


•  The  Duncan  Electrical  Company.  Montreal,  are  distri- 
buting a  folder  illustrating  their  electrical  specialties;  also 
an  export  price  list  covering  the  various  specialties  ac- 
companies the  folder.  This  company  have  also  distributed 
leaflets  describing  their  new  style,  single  pole,  snap  switcii, 
and  their  new  electric  lantern  attachment,  "Verilite." 
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PHILUPS'  CABLES 

as  supplied  to  the  Toronto  Hydro  Electric  System 


A 


These  illustrations  show  cross  sections  in  the  original  size  of  cables  recently  supplied  to  the 
T.  H.  E.  System  and  reordered  by  them  for  further  extensions.  The  specifications  are  as  follows. — 
Conductors  composed  of  37  strands  each,  .082  in.  diameter.  Thickness  of  dielectric  on  each  conduc- 
tor, .210  in.  Thickness  in  belt,  .210  in.  Thickness  of  lead  sheath,  .160  in.  Overall  diameter,  2.61  in., 
250,000  CM.  Three  Conductor,  Paper  Insulated,  and  plain  Lead  Covered  Cable  for  13,200  volts.  We 
can  supply  you  with  wires  and  cables  of  any  size  for    Power,   Lighting,  Telephone,  Telegraph,  etc. 

Write  us  for  detailed  information. 

NOTE. — Specification  of  cable  in  left-hand  cut:  3/0  B.  and  S. 
Three  conductor.  Each  conductor  19  strands,  each  .094  in.  diam. 
Thickness  of  dielectric  on  each  conductor,  .21  in.  Thickness  of  dielec- 
tric on  belt,  .21  in.  Thickness  of  lead  sheath,  .15  in.  Overall  diameter, 
£.60. 

Speci.lcation  of  cable  in  right-hand  cut:  As  stated  in  copy. 

Eugene  F.  Phillips  Electrical  Works,  Ltd. 


Head  Office  and  Factory:  MONTREAL 


Branches :  Toronto 


Winnipeg 


Regina 


Calgary 


Vancouver 
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Current  News  and  Notes 


Chilliwack,  B.C. 

Mr.  B.  S.  Harton,  formerly  in  charge  of  the  B.  C.  E.  R. 
^ub-station  at  Matsqiii.  has  "been  transferred  to  Chilliwack. 
Halifax,  N.S. 

Theodoje  Burgess,  Inspector  for  the  Nova  Scotia  Tram- 
ways and  Power  Company.  Halifax,  N.S.,  was  killed  in  the 
recent  disaster. 

Hamilton,  Ont. 

The  Canadian  Westinghouse  Company,  Limited,  sub- 
scribed $400,000  to  the  Victory  Loan,  and  employees  raised 
the  total  to  nearly  $600,000. 

Moncton,  N.B. 

.An  electric  light  and  power  plant  designed  to  serve  the 
two  New  Brunswick  municipalities  of  Rexton  and  Richibucto, 
l)oth  in  the  Moncton  consular  district,  was  completed  recently. 
The  generating  station  is  operated  by  water  power  de- 
veloped from  a  dam  across  the  Kouchibouguac  River,  12 
miles  upstream  from  Richibucto.  This  dam  is  210  feet 
long  and  stands  28  feet  high  on  a  base  of  30  feet;  the  spill- 
way is  21  feet. 

Montreal,  Que. 

The  \\'estern  Canada  Power  Company  reports  October 
operating  revenues  .$40,775,  increase  17.2  per  cent.,  and  net 
earnings  $.'50,227,  increase  37.1  per  cent.,  compared  with  Oc- 
tober. 191G.  Net  earnings  for  twelve  months  ended  October 
31st  last  totalled  $338,378,  increase  34.1  per  cent,  over  pre- 
vious- year.  / 

The  Royalite  Electric  Company,  Montreal,  Que.,  have 
registered. 
^Jelson,  B.C. 

A  new  generator  is  now  being  installed  at  Nelson.  B.C., 
and  will  be  in  operation  at  an  early  date. 
New  Westminster,  B.C. 

The  B,  C.  E.  R.  Company  have  completed  an  extension 
of  their  power  line  in  South  Westminster,  B.C.,  from  the 
Hjorth  road  school  house  to  Murphy's  farm — a  distance  of 
nearly  one  mile — opening  up  an  i*nportant  section  well 
populated. 
Renfrew,  Ont. 

The  International  Molybdenum  Company,  Orillia,  Ont., 
arc  moving  their  plant  to  Renfrew,  Ont.  A  considerable 
quantity  of  power  will  he  required  which  will  be  furnished 
from  the  new  development  of  the  Calabogie  Light  and  Power 
Company. 

Ste.  Anne  de  Bellevue,  Que. 

The  Electric  Shop   (Mrs.  J.   E.   Burd),   Ste.   Anne  de 
I'tllevue,  Que.,  has  registered. 
Sydney,  N.S. 

The  Cape  Breton  Electric  Company,  Sydney,  N.S.,  E. 
L.  Milliken,  manager,  will  place  a  number  of  safety  cars  on 
their  lines  early  in  the  new  year.  These  cars  will  be  of  the 
Stone  and  Webster  standard  type. 

Thorold,  Ont. 

Thorold.  Ont.,  ratepayers  will  vote  on  the  question  of 
whether  or  not  the  town  will  enter  into  a  contract  with  the 
Hydro-electric  Power  Commission  for  a  supply  of  power 
as  an  auxiliary  to  that  supplied  by  the  town  plant. 
Toronto,  Ont. 

Gross  receipts  of  the  Toronto  Street  Railway  Company 
tliis  year  are  $267,13.5  in  excess  of  the  same  period  last  year. 


The  gros'S  receipts  for  November  alone  were  $537,505,  as 
compared  with  $489,987  in  November  last  year. 

The  board  of  control,  Toronto,  have  decided  to  submit 
the  question  of  purchasing  the  Toronto  Street  Railway,  at 
the  expiration  of  the  franchise,  to  a  vote  of  the  people  at  the 
coming  municipal  election. 
Wiarton,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario  are 
estimating  on  the  cost  of  an  electric  light  and  power  plan.t 
in  Wiarton,  Ont. 


Trade  Publications 

Holophane  Reflectors — Catalogue  No.  800  by  the  Can- 
adian General  Electric  Co.,  illustrating  and  describing,  in  a 
condensed  form,  Holophane  prismatic  reflectors  and  globes 
for  all  kinds  of  illumination. 

Curve  Drawing  Instruments — Bulletin  46021,  by  the  Can- 
adian General  Electric  Company,  illustrating  and  describing 
Types  CR  and  CR-2  curve-drawing  ammeters  and  voltmeters. 
This  bulletin  supersedes  No.  4706. 

Delco  Light — An  attractive  booklet  issued  by  the  Do- 
mestic Engineering  Company,  Dayton,  through  their  On- 
tario and  Quebec  distributors,  C.  H.  Rooke,  Limited,  173 
King  Street  East.  Toronto,  describing  the  isolated  plant 
manufactured  by  this  company. 

Motors  and  Generators — The  second  of  a  series  of  cata- 
logues of  industrial  motors  has  just  been  distributed  by  the 
Westinghouse  Electric  and  Manufacturing  Company,  of  East 
Pittsburgh,  Pa.  This  is  known  as  Catalogue  30,  and  covers 
the  company's  complete  line  of  direct  current  motors  and 
generators  for  industrial  service.  After  several  pages  giving 
general  information  regarding  the  ordering,  classification  and 
selection  of  direct  current  motors,  there  follows  complete 
description,  rating  and  dimensions  for  type  SK  commutating- 
pole  motors,  various  modifications  of  type  SK  elevator  mo- 
tors, reversing  planer  motor  equipment,  type  CD  motors, 
headstock  equipment  for  woodworking  plants,  type  SK  and 
CD  motor-generators  and  «.rc  welding  equipment.  Much  new 
information  is  given  especially  on  such  subjects  as  arc  weld- 
ing, headstock  equipment,  motion  picture  service  and  battery 
charging  service.  The  new  catalogue  is  identical  in  size 
and  will  fit  the  binder  for  the  company's  line  of  catalogues 
covering  supply  apparatus  and  small  motors. 


Electrical  Machinery  and  Repairs 


Armatures  Complete,    Armatures  Re- 
wound, Armature  Coils,  Armature 
Shafts,  Field  Coils 

Commutators  New,  Refilled  or  Assembled 

Cleveland  Armature  Works 

Cleveland,  Ohio 
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Marine  Boxes  and  Fittings 


We  are  now  prepared  to  furnish 
Special  Marine  Type  Fittings  for  Ship- 
building Work.  Please  accompany  all 
requests  for  prices  with  blueprints, 
sketches,  or  full  description. 

STEEL  CITY  ELECTRIC  CO. 

1209  Columbus  Ave.,  PITTSBURGH,  Pa. 


Killark"  Fuses 


Are  Dependable  and  Accurate 

All  Sizes — All  Styles — Indicating  if  you  want  them. 


IMMEDIATE  DELIVERIES 
at  a  price  that  means 
TRUE  ECONOMY 

Manufactured  by 

KILLARK  ELECTRIC  MFG.  COMPANY 


ST.  LOUIS,  Mo. 


Canadian  Sales  Agents 


HATHEWAY  &  KNOTT,  Inc 

Electrical  Merchandise  120  Liberty  Street,  New  York 

New  York  Headquarters  for  the  Canadian  Electrical  Trade 


The  Efficiency  and  Economy  of  Oxy- Acetylene  Welding 


E.\ainples  of  (Jxy-Acetylene  Woldinsf.     Copper  pipes,  all  welded. 


are  being"  more  clearly  demonstrated  every  day. 
In  practically  every  industry  all  over  the  world 
the  Oxy-Acetylene  Process  of  Welding-  is  be- 
ing adopted  as  the  most  efficient,  economical 
and  practical  method  of  joining  metals  for 
whatever  purpose  required. 

You  can  use  it  in  your 
industry : — 

For  Reclaiming  broken  machine  parts; 

Filling  up  Blow  Holes  in  Castings; 

Building  up  worn  out  parts; 

Reclaiming  broken  Castings; 

Welding  Switch  Boxes  instead  of  riveting; 

Welding  seams  in  Transformer  Cases, 
and  for  any  other  purpose  that  necessitates  the 
joining  of  two  pieces  of  metal. 

Saving  Time  and  Money  and 
An  Improvement  of  the 
Product 


This  is  of  importance  to  you,   write  to-day  for  particulars. 

information  given  —  no  obligation. 


Every 


PIONEERS   OF  THE 
PROCESS 

TORONTO 

16  Boler  St. 


L'AIR  LIQUIDE  SOCIETY 


MONTREAL 

Cor,  1st  Ave.  &  Ernest 


FACTORIES  THE  WORLD 
OVER 

WINNIPEG 

1297  Pine 
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FOR  SALE 


Publisher's  Notice 


Advertisemeius  under  "Sitiiiilioii  Wanted"  or  "Situation  Vacant"  aie  cliarged  at  two  cenis  a 
word  per  insertion,  minimum  cliargc  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  or  miscellaneous,  are  charged  at 
$2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  liands  by  tlie  10th  or  2.3rd  of  the  month  to  insure 
insertion  in  the  subsequent  issue. 


FOR  SALE 


Tlic  < 'oriioration  of  Slierbrooke  (las  &  Light 
1  )e]iarlnient  has  for  sale:  — 

Two  Canadian  General  Electric  Generators, 
water  wheel  type.  (>0  cycle,  225  r.p.m.,  025  K.V'..\.. 
type  ATI!— S2-625-225,  form  "S,"  2300  V.,  com- 
plete with  field  rlieostat. 

The.se  machines  are  in  perfect  condition,  IjoNeil 
up  and  crated,  ready  for  immediate  ~.hii)nitnt. 

For  iM'ice  and  particulars,  apply  to  tlie  Man- 
ager of  the  Gas  &  Liglit  Department,  C'or])oration 
of  Shcrl)rooke.  P.D.  24 


PETRIE'S  LIST 

of  New  and  Used 

MOTORS 


for    Immediate  Delivery 


LAMPS 

NITROGEN  and  TUNGSTEN 

Write  for  Lowest  Cash  Prices 

High  Efficiency  Lamp  Co. 

414  Yonge  Street    -    TORONTO.  ONT. 


Vo. 

n.p.  pii 

ast 

Cvc 

e  Volts 

.Spppd 

Maker 

1 

50 

25 

550 

S50 

Westg. 

1 

4(1 

.  25 

550 

710 

Westg. 

1 

20 

25 

2000 

900 

C.  G.  E. 

1 

7>2 
7/2 

-> 

25 

550 

1400 

Westg. 

1 

25 

550 

720 

Westg. 

1 

7/2 

25 

550 

750 

Packard 

;! 

rj 

25 

550 

1440 

Excelsior 

1 

till 

2(10 

850 

Westg. 

1 

.-! 

i 

2.5 

.5.50 

750 

C.  G.  E. 

1 

25 

550 

1400 

Excelsior 

1 

i 

25 

.5.50 

750 

C.  G.  E. 

1 

1 

25 

.550 

1450 

Excelsior 

1  1 

220 

14511 

Excelsior 

1 

1 

Oil 

no 

.■;4oo 

Diehl. 

IWt    f.l'i.  i 

ip.les 

.'(Jilt   lamps  \Mtl 

sockets 

:-;loKes. 

Write   Us  for  Prices 

H.  W.  PETRIE,  Limited 

Front  St.  West  -  Toronto,  Ont. 


Immediate  Delivery 

NEW  MOTORS 
10,  20,  30,  40  and  50  H.P. 
25  cycle,  550  volt,  3  phase 

Large  list  60  cycle  Motors, 

New  and  used.    All  types  and  sizes. 

100  K.V.A.  60  cycle,  550  volt, 
3  phase  C.G.E.  Generator 

Other  sizes  50  to  200  K.V.A.    550  and 
2,200  volt. 

New  and  used 

25  and  60  Cycle  Transformers 
4000  lbs.  No.  8  Bare  Copper 

at  less  than  market  price 

E.  A.  LOWRY 
209  King.  St.  -  GUELPH,  ONT. 


"The  National  Authority  on  Wiring  and  Construction^' 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  359,400  Sold 


By  H.  C.  Gushing  Jr. 


23rd  Year 


Fellow  American  Institute  Of  Electrical  Engineers;  formerly 
Electrical  Inspector Jor  Boston  Board  of  Fire  Underwriters 
and  Underwriters   Tariff" Association  of  New  York. 


23rd  Edition 


1917  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  sti'ictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  1917  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Electrical  News,      347  Adelaide  street  West,       Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced  "—E.  T.  BiBDSALL,  M.B.,  A.I.E.E. 


December   15,  1917 
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FOR  INTERURBAN 
SERVICE 

O-B  Catchers  are 
designed  primarily  for 
city  service. 

High  speed  service 
requires  the  O-B  Re- 
triever which  not  only 
catches  the  trolley  when 
it  jumps  but  pulls  it 
down  below  the  span 
wires. 


O-B  Trolley  Catchers 

Efficient,  Simple,  Rugged 


If  the  trolley  wheel  leaves  the  wire  the 
O-B  Trolley  Catcher  stops  it  quickly  and 
holds  it  securely.  Exclusive  O-B  construc- 
tion makes  it  impossible  for  the  pole  to 
"step  up." 

O-B   Catchers  are  simple,  they  require 
little  care.    All  the  parts  are  rugged.  The 
device  is   capable  of  successfully  enduring 
'  severe  service. 

Send  for  Description 

THE  OHIO  BRASS  CO. 

MANSFIELD,  OHIO 


REFLEX 

Spark  Plugs 

The  REFLEX  Line  of 
Spark  Plugs  is  a  trade 
winner.  They  are 
made  right — stay  clean 
and  keep  the  car  on 
the  go.  A  Gold  Bond 
guarantee  against  de- 
fective material  and 
workmanship  is  given 
with  each  plug. 

Every  customer  satisfied  —  profits 
sure — a  good  line  to  handle  for  win- 
ning the  good-will  of  mo<:orists  and 
users  of  engines. 

Get  the  "Reflex"  Agency. 

Write  for  full  particulars. 

Great  West  Electric  Co.,  Limited 

61-63-65  Albert  St.,  Winnipeg,  Man. 


Selections  from  Our  Stock  of 
Motors 


3  PHASE,  60  CYCLE  MOTORS 


pu.  11.  P.  ilake 


Oil.  II. P.  Make 


Volts 


G.E.NEW..  . 
Fbki.  M.   .  . 

G.E  

R&M  NEW. 

Wstgh  

■  G.E.NEW.  . 
R&M  NEW. 

Cr.Wh  

Fbks.M.    .  .  . 

(;.E  

(;.E  

G.E  

G.E  

(^.E  

G.E.NEW.  . 


110 
44U 
110 
22(1 
440 
220 
220 
220 
220 
110 
220 
220 
220 
220 
220 


Typ. 
KT 
B 

KT 

CS 
KT 


10 
10 
10 
15 
15 
20 
20 
2  20 
1  20 
100  20 
.■^S  25 
1  2.- 

4  :w 
1  :!.-, 


G.E.NEW.  .  220 

W^stsvh  220 

G.E  550 

•15  Cr.Wh..  220/440 
G.E.NEW.  .  220 
i;  G.E.NEW.  .  220 

G.E  550 

y,  G.E.NEW.  .  220 
G.E.NEW..  220 

Wstfi-h  220 

Cr.Wh.  .  ..550 
R&M  .  .  .  .  220 
Fbks.M.  220/440 
Cr.Wh..  220/440 
Trill  mpli  220/440 
Wstoh.  .  .  220 
Fbks.M.  .  .  220 
Fbks.M.  220/440 
Wa«ncr.  220/440 

G.E  220 

WafjnerNEW  220 
Ti-iimipli  220  '440 


.Speed 
ISOO 
1200 
1200 
1750 
1120 
l.SOO  ; 
1150  i 
1720 
1200 

iso(j 

900 
l.SOO 
000 
12110 
ISOO  j 
1200- 
NoO] 
1200  ' 
sm  '1735 
Kl'  1800 


Volts  Type 
.  220  KT 
.  220  Kl- 


I! 
(J 

K'r 

KT 
KT 
K'l- 
KT 
KT 
CCl 


1  :!5  C.E.  .  . 
1  .-15  G.E.  .. 
1    40  Wagiitr 

NEW.    220/440  BP 
1    40      Fbks.M.    .    .  220 
1    40      G.E.NEW.  .  220  K( ) 
1    .50      Triunipli  .    .  220 

1  .50      G.E.NEW.  .  220  KT 

2  .50  G.E.  NEW.  440  KT 
2    .50      G.E  220  KT 

1  50      (;.E.NEW.  .  22i>  KT 

2  75  G.E.NEW  220/440  K 
1  125      G.E.    .... .2200  L 

1  200      Wst£?b.  .   .  2200  CCr. 

1  20.-?      G.E.  Synch,  with 
direct  connected 
engine.    .  .2200 


3  PHASE,  25  CYCLE  MOTORS 


Speed 
fiOO 
000 

S50 
!)00 
1200 
720 
900 

•m 

720 
1200 
90(J 
fiOd 
580 


KT 
KT 
KT 
KT 
CCL 
O 

KBV 


CS 
B 

KBV 
BP 

M 


1200 
ISOO 
900 
ISOO 
1700 
ISOO 
1150 
1200 
1200 
900 
■  llftO 
1200 
1200 
1120 
900 
S50 
900 


1      5      G.E.    ...  220  KT 
1    121';  G.E.elev.type- 

high  torque  220  KTE 
1    15      Wstgh.    .    .  440  CS 

6  15      Allis-Ch.  ..220 

1  15      Fbks.M.  .   .  440  B 

7  20     Allis-Cli.    .  .  220 

2  20     G.E   440  K 

6    25     G.E   440  K 

1    50      Allis-Ch.  in- 

lei^mittent 
duty,  si.  rg. 
drum  control- 
ler  440 

1     .55      Wstgh.  si.  rg. 
:!0  cycles, 

complete.     .  140  S6fl 
1- -00  45  oO   G.E.  400       .500  ::!75  250 


750 

750 
730 
750 
750 
750 
750 
750 


500 


GEORGE  SACHSENMAIER  &  CO. 


Office  and  Salesrooms: 
Warehouses : 


141-43-45  N.  Third  Street. 
928-30-32  N.  Third  Street. 


PHILADELPHIA 
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T  H  E    E  L  E  C  T  R  J  C  A  L    N  E  \V  S 


Ueceniber   15,  1917 


We  thank  our  customers 
for  their  very  generous 
patronage  during  1917, 

Our  Wish  to  all, 
A  Very  Bright  and 
Prosperous  New  Year, 


Representative — 

Toronto— J.  A.  McKay,  108  Grace  Street. 
Agents — 

Montreal — Armour  Bros. — 122  Board  of  Trade  Building. 
Winnipeg — Reynolds  &  Co. — 406  Confederation  Life  Buildip^ 


Electric 
Heaters 

All  sizes  carried 
in  stock 


TRANSFORMERS 
METERS 


Panel  Boards, 

Safety  Service 
Boxes, 

Motor  Starters,  Pole  Line  Material,  Klein 
Tools,  Wires  and  Cables,  Enclosed 
and  Plug  Fuses. 

EVERYTHING  ELECTRICAL. 

Let  us  quote  you.    Our  Service  is  Prompt. 

ROSE  &  O'HEARN 

220  King  St.  W.  TORONTO 


Bastian 

Electric 

Glowing 

Quartz 

Fires 


ELECTRIC  HEAT 

FOR  EVERY  PURPOSE 

Majestic  Electric  Heaters,  Wall  and  Flush  Types. 
Despatch  Electric  Ovens  for  Bakers,  Millers, 
Enamellers  and  Laboratory  Purposes 

The  Masco  Company,  Ltd. 

91-93  Queen  St.  E.  TORONTO 

■JOBBERS  OF  STANDARD  ELECTRICAL  SUPPLIES." 


Renewable  Fuses 

FOR  ELECTRIC  LIGHT  AND  POWER 

Always  were  the  simplest  fuses  in  construction  on  the  market. 
The  new  Type  "B,"  Form  4,  has  been  reduced  to  the  fewest  parts — 
four  metal  parts  of  solid  brass,  a  fibre  shell  and  the  fuse  strip.  Caps 
are  removed  by  a  twist  of  the  wrist  and  as  easily  tightened,  holding 
the  fuse  strip  in  intimate  metal-to-metal  contact. 

Free  Samples  If  You  Write  Today 

A.  F.  DAUM,  ^t.  Pittsburgh,  Pa. 


f  >eceiiil)fr    15,  I'.tr; 


I'll  I',    I'-.  I.  I'.CT  R  I  CAL    NJ-:  VWS 
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CANADIAN  PORCELAIN  COMPANY  LTD. 

Hamilton      ■  Ontario 


Porcelain  Insulators 
Power  Line  and  Railway  Hardware 


LET  US  QUOTE  ON  YOUR  REQUIREMENTS 


TV 


rERRANTI 


 ^ 


METERS 

The  good  reputation  of  Ferranti 
Meters  is  World  Wide 

Every  Ferranti  Meter  is  assembled 
and  tested  at  Toronto  before  ship- 
ment. Every  part  is  the  product 
of  the  best  British  and  Canadian 
manufacture.  We  can  supply  meters 
for  all  purposes  and  for  any  load. 
Write  for  bulletins  and  information. 

Ferranti  Electrical  Company 

of  Canada,  Limited. 


7\ 


Single  Phase  Meter,  B.  T  ,  Clock  Dial 


90  Sherbourne  St.,  TORONTO. 


704  Unity  Bldg.,  MONTREAL.       Farmer's  Advocate  Bldg.,  WINNIPEG 


 ^  ^ 


R 

A 
N 

T 
I 


H 
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Till':    I'.  UaTRUAL  NEWS 


December   1."),  1!)17 


Rubber  Covered  Wires  and  Cables 

FOR  POWER,  LIGHT  AND  TELEPHONE  WORK 

Incandescent  Lamp  Cord,    Flexible  Switchboard  Cables,   Special  Cords  and 

Cables  for  all  kinds  of  Electrical  Work. 


Prompt  Shipments  from   Canadian  Factory. 

BOSTON  INSULATED  WIRE  &  CABLE  COMPANY 

Canadian  Office  and  Factory,        HAMILTON,  ONT. 


riie  material  of  a  thousand  uses  ' 


THE  ANHYDROUS  PHENOL  RESIN  COMPOUNDS 

They  excel  in 
Heat  Resistance — Dielectric  Strength — Mechanical 
Strength — Accuracy  of  Dimensions 
furnished  in 
sheets,  tubes,  rods,  granular,  molding  plastic, 
impregnating  liquids. 
Write  us  for  our  catalog. 

Redmanol  Chemical  Products  Co. 

676  West  22nd  Street,  CHICAGO 


DOSSERT  CONNECTORS 

I  lie  Superintendent  of  one  of  the  largest 
electrical  contracting  firms  writes  us: 

"'I  he  workmen  have  formed  the  habit  of 
using  Dossert  Connectors  for  all  kinds  of 
connections  and  consider  it  a  hardship  if 
they  are  called  upon  to  perform  the  tedious 
and  la!)orious  task  of  making  a  soldered 
joint  with  its  attendant  acid  fumes,  gaso- 
line torch  smoke  and  burned  fingers." 

Ask  the  man  who  makes  the  joint! 


DOSSERT  &  CO., 


242  We8t4l8t  St. 
NEW  YORK 


H.  B.  LOGAN,  Prksidknt 
IRVING  SMITH.  Canadian  Rep..  Unity  BIdg.,  MONTREAL 


Lamp  I  Guards 


Protect  your  electric  lamps 
from  theft  and  from  breaka.fjc 
at  one  and  the  same  time.  Our 
"Loxon"  Guards  give  you  this 
double  protection  at  a  single 
])rice.  They  are  popular  every- 
where. If  3-0U  are  handling- 
electrical  specialties,  write  for 
description  and  prices  of  the 
"Loxon"  Lamp  Guard  and  of 
our  many  profitable  specialties. 


McGill  Mfg.  Co. 

Valparaiso       -  Indiana 


The   Jordan   Commutator  Truing  Device 


Operates  withouL  removing 
armature.  No  Mhul  down  of 
motor  or  generator. 

No  larfje  cutH  from  commutat- 
or anri  no  unneceHsary  waste  of 
copper. 

No  draKging  of  copper  cauB- 
ing  Hhort  circuitK. 

No  portable  Hlide-rosl  with  the 
danger  of  the  tool  digKing  into 
the  commutator  and  numerous 
other  chanccH  of  danuiKc  to  the 
commutator  or  armature  which 
are  all  overcome  with  this  ma- 
chine. 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

ItoprcMeiited  hy  :  Frank  K.  Filer.  Winnipeg.  Oaii. 
Toronto  Rnpreientative : 
Canadft  Sa l«s  Company .  1 65  Church  Street,  T  oronto.  Canada 


The   Jordan   Tapon   for    Moulding  Work 

A  real  time  saver  which 
means    a  Money  Saver, 
making  the  best  class  of 
work . 
» 

It  is  not  necessary  to  have 
the  end.s  of  the  capping 
straight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

.Jordan  Tapons  may  be  secured  from  your  nearest  lOleclrical 
Supply  House. 


Dcccinlicr    I"..    I'.)  IT 


T  11  l'. 


ij'.cru  1  (  \  L  \  I-:  w's 


DEVOE 

Switches,  Switchboards, 
Panels  and  Steel  Boxes 

MADE-IN-CANADA 


Knockouts  are  eas- 
ily removed  —  no 
hammering  the  box 
out  of  shape — and 
painted  with  a 
special  compound 
and  air  dried.  The 
covers  lap  over  on 
all  four  sides,  mak- 
ing th  ese  boxes 
absolutely  rust 
proof. 

Hundreds  of  Con- 
tractors are  using 
them.    You'll  nev- 
er know  how  good  they  are  until  you  try  them, 
and  now's  the  time  to  do  it. 

We  are  equipped  to  build  special  switches  to  any 
specification.  As  specialists  in  this  line  we  are 
able  to  produce  all  kinds  of  switches  at  reasonable 
prices. 


*-  MONTREAL  o 


E  DEVOE    ELECTRIC    SWITCH  CO. 


Send  us  your  specifications  and  we  will  quote 
you  price. 

WRITE  FOR  OUR  NEW  CATALOG  NO.  7 

The  Devoe  Electric 
Switch  Company 

Office  and  Factory: 

414  Notre  Dame  St.  West 
MONTREAL 


Electrical 
Indicating 
Instruments 


are   .int|iui'irief|I\-  Mii)fri(ii- 
iii'lrnnKnts   'ic^ioiK-il  for  tiie  >aiiK'  ser\'ice. 
A.C.    or    l).C.    Switcliliiiard    or    Portable    I  iisi:rii!nenis 
ir  t\er\-  llelil  uf  1  inlicaliii.u  Kiectrical  Measnienient.  In 
.  liiiiii;    for    catalosj'    aivl    Imllelins.    please    specify  the 
r.lil  tliat  inte)-ests  \-ou. 
WESTON    ELECTRICAL    INSTRUMENT  CO., 
23  Weston  Ave..   Newark,  N.J. 
r(lK().\'l"()    -.\.    II.    Winltr    lovner.    l.ld.   KiO  Welling- 
ion  .St.  W.  )\TRr-:Ar.,  WI.X.XII'EC,  and  V\X- 

('l.)U\'ER--  Xortiiern    Electric   Company,  i.trl 


Portable  Welder 

The  Portable  Welder  is  a  new  device  for  in- 
stalling the  time  tested 

ERICO  WELDED  BONDS 

It  can  be  easily  lifted  from  the  track  by  two 
men.  There  are  no  rotating  parts  and  no  flame 
or  arc  strikes  bond  or  rail. 

Write  for  particulars 

The  Electric  Railway  Improvement 

Company 

CLEVELAND 
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EVERYTHING  IN 


Pole  Line 


Hardware 


and 


Electric  Railway 
Materials 

Acme  Stamping  &  Tool  Works 

Limited 

Hamilton    -  Ontario 
Affiliated  with  Hubbard  &  Co.,  Pittsburg,  Pa. 


Each  size  of 


Repulsion  Start  Induction 

SINGLE  PHASE  MOTORS 


is  rated  liber- 
ally and  cor- 
r  e  c  t 1 y  for 
constant  speed 
c  o  n  t  i  n  ii  o  ii  s 
service  in  ac- 
cordance with 
up-to-date  en- 
g  i  n  e  e  r  i  n  g 
practice. 


Illustratintr  ;i  40  h.p,  ]7.-()  r.p.m. 
fiO  cycle  motor. 


THEY    KEEP    A  RUNNING 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts.,  ST.  LOUIS,  Mo.,  U.S.A. 

Stock  carried  in  Canada  by:  '  28(1 

louts  gi  Mooie  I'.lfctiic  Co.,  Ltd.,  2'.H  Adelaide  .St.  W.,  Toronto 

Great  West  Electric  Co..  Ltd..  Winnipeg 
Kiidcl  Ilelnap  Macliineiy  (  o..   Lid.,  fan.  Express  Rldi,'.,  Montreal 
Kankin  Si  ClicrVill.  ,')5  Hastings  .St.  W..  Vancouver,  B.C. 


OUR 

British  Columbia  Cedar  Poles 

will  make  your  lines  longer-lived,  prettier  and 
cheaper  in  both  first  and  final  cost.  It 
puts  you  under  no  obligation  to 
secure  prices  and  full  in- 
formation from  our 
nearest  office. 

THE  LINDSLEY  BROTHERS  CO. 

NELSON,  B.C. 

General  Sales  Office  —  72  W.  Adams  St.,  Chicago,  111. 

Frank  E.  Filer,  Winnipeg 
Irving  Smith,  809  Unity  Building,  Montreal 


GALVANIZED  STEEL 

TOWERS  AND  POLES 


r 


The  modern  means 
of  supporting  over- 
head wires. 

Power 
Telephone 

and 

Trolley 
Lines 


We  shall  be  pleased 
to  furnish  designs 
and  estimates  upon 
request. 


standard  Tower  of  the  Hydro 
Electric  Power  Commission  of  Ontario 


The  Canadian  Bridge  Co.,  Limited 

Walkerville,  Ontario,  Canada 

Structural  Steel  of  all  Kinds 


DIRECT  READING  OHMMETERS 


Thompson-Levering  Co.,  Philadelphia,  Pa.,  U.S.A. 


December   lo,  1917 


'J '  M  J',    E  L  E  C  T  R  I  C:  .\  ] .    N  E  W  S 
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MICA 


KENT  BROTHERS 

Kingston,  Ont.,  Canada 

Miners,  Exporters  and  Dealers  in 

Canadian  Amber  Mica. 

Thumb   Trimmed,    Cut   to  Size, 

Splittings,    Discs,   Washers,  Etc. 

Write  us  for  prices  and  let  us  figure  on  your 
requirements. 


Transformers 

Built  to  order 


^  With  twenty-four  years' 
experience,  a  modern 
factory,  and  a  staff  of 
specially  skilled  engi- 
neers, we  are  equipped 
to  design  and  build 
transformers  for  special 
work. 

^  If  you  have  an  unusual 
transformer  problem 
call  on  us. 

Kuhlman  Electric  Co. 

Bay  City,  Mich. 


ROSETTES 


No.  1001 
Fuseless  Cleat 
One-Piece  Rosette 

AT  HALF  THE  COST 

A  Neat  Inexpensive  Wiring  Device 
which  does  the  work  of 
any  Cleat  Rosette 

Standard  Package       -       Quantity  250 

ASK    YOUR    JOBBER,    OR    WRITE  US 

The  Duncan  Electrical  Co.,  Limited 

1665  St,  James  St.     -     MONTREAL,  QUE. 


John  Starr  Son  &  Company,  Limited 

158  Granville  St.  HALIFAX,  N.S. 

LARGEST  WHOLESALE  DEALERS  IN 

Electrical  Supplies 

in  Maritime  Provinces 

LARGE     STOCKS     CARRIED     FOR     PROMPT  SHIPMENTS 
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THE    ELECTRICAL  NEWS 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers :-Eighth  page,  every  issue   three  head- 
ings; quarter  pag?,  six  headings;' half  page,  twelve  headings;  full  page,  twenty-four  headings.  


ALTERNATORS 

Canadian  General  Electric  Company 
Canadian  Westing'.iouse  Company 
I'erranti  Electrical  Company  of  Canada 
Lincoln  Electric  Company  of  Canada 
Wagner  Electric  Mfg.  Company  of  Canada 

ALUMINUM 

r.iitish  Aluminium  Company 
Xorthern  Aluminum  Company 
Spielmann  Agencies,  Registered 

AMMETERS  &  VOLTMETERS 

Canadian  Ceiieral  Electric  Company 

C  anadian  Westinghouse  Company 

Ferianti  Electrical  Company  of  Canada 

llatheway  &  Knott,  Inc. 

Toyner,  Limited,  A.  H.  Winter 

Nortliern  Electric  Company 

Wagner  Electric   Mfg.   Company  of  Canada 

Weston  Electrical  Instrument  Company 

ATTACHMENT  PLUGS 

Henjamin  Electric  Manufacturing  Companny 
Canadian    Westinghouse  Company 
Duncan  Electrical  Company 
Hubbell   Company.  Harvey 
National   Metal   Molding  Company 

AUTO  STARTERS 

Adams-Bagnall    Electric  Company 

BATTERIES 
Canadian    General    Electric  Company 
Canadian    Hart    .Accumulator  Company 
Hamilton  &  Toronto  Electric  Company 
llatheway  &  Knott,  Inc. 
Northern  Electric  Company 
Pringle*  R.   E.  T. 

BLOCKS 

Joidan  Bros.  Inc. 

BOILERS 

Waterous  Engine  Works  Company 

BOLTS 

McGill   Manufacturing  Company 

BONDS  (Rail) 

Canadian  General  Electric  Company 
Electric  Railway  Improvement  Company 
Ohio  Brass  Company 

BOXES 

Canadian   Westinghouse  Company 
Chicago  Fuse   Manufacturing  Company 
G.  &  W.  Electric  Specialty  Company 
llatheway  &  Knott,  Inc. 
National  Metal  Molding  Company 
Pringle,  R.  E.  T. 

Standard   Underground   Cable   Company   of  Can- 
ada. Limited. 

BRACKETS 
Acme  Stamping  &  Tool  Works,  Limited 
Canadian  General  Electric  Company 
"oyner.  Limited.   A.  H.  Winter 
Pringle,  R.  E.  T.,  Ltd. 

BRAKES 

Sundli   Electric  Company 

BUS  BAR  SUPPORTS 
Toyner,  Limited,  A.  H.  Winter 
Moloney  Electric  Company  of  Canada 

BUSHINGS 

Electrical   Fittings  Company 
National   Metal   Molding  Company 
Steel  City  Electric  Company 

CABLES 

Boston  Insulated  Wire  &  Cable  Company 
Canadian  General   Electric  Crimpaiiy 
Canada  Wire  &  Cable  Company 
I).   &  W.   Fuse  Company 
Northern  Electric  Company 
P]iillips  Electrical  Works,  Eugene  K, 
Standard   Underground   Cable   Company   of  Can 
ada,  Limited. 

CABLE  ACCESSORIES 
Northern  Electric  Company 

Standard   Underground   Cable   Company   of  Can 

ada.  Limited. 
Steel  City  Electric  Company 

CARBONS 

'  ;ih.idi.iii    Westinghouse  Company 


CAR  EQUIPMENT 

Ohio   Brass  Company 

CENTRIFUGAL  PUMPS 
Coving  Hydraulic   &  Engineering  Company 
Canadian    .Mlis-Chalmers  Company 

CHAIN  (Driving) 

Jones  &  Glassco 

CHARGING  OUTFITS 

Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Lincoln    Electric    Company    of  Canada 
Pringle,  R.   E.  T. 

CHRISTMAS  TREE  OUTFITS 

Nortliern    Electric  Company 

CIRCUIT  BREAKERS 

Canadian   General  Electric  Company 
Cutter  Electric  &  Manufacturing  Company 
Ferranti   Electrical   Company   of  Canada 
Northern    Electric  Companny 
Sundh   Electric  Company 

COILS 

Cleveland  Armature  Works  ' 
T).  &  W.  Fuse  Company 

COMPOUNDS 

;\IcLeniian  &  Comjiany.  K. 

Redmanol   Chemical   Products  Company 

COMMERCIAL  AGENCY 

Bradstreet  Company 

COMMUTATORS 

Cleveland  Armature  Works 

^  CONDENSERS 

r>oving  Hydraulic  &  Engineering  Company 
Canadian  Westinghouse  Company 

CONDUCTORS 

'  Britisli   Aluminium  Company 
National   Metal   Molding  Company 
Nortliern    Aluminum  Company 

CONDUITS 

■Xmerican  Conduit  Company 
Conduits  Company 
National   Metal   Molding  Company 
Northern   Electric  Company 

CONDULETS 

Crouse-Hinds    Company   of  Canada 

CONVERTING  MACHINERY 

Canadian   Vickers  Limited 

Ferranti  Electrical  Company  of  Canada 

Lincoln  Electric  Company  of  Canada 

CONDUIT  BOX  FITTINGS 

Electric  Fittings  &  Foundry  Company 
Hathewav  &  Knott,  Inc. 
Killark  Electric  Manufacturing  Company 
Northern  Electric  Company 

CONTROLLERS 

Canadian  Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Electrical  Maintenance  &  Repairs  Company 
.Sundh    Electric  Company 

CONNECTORS 

Dossert  &  Company 

COOKING  DEVICES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
National   Electric  Heating  Company 
Northern  Electric  Company 
.Spielmann   Agencies,  Registered 

CORDS 

Northern  Electric  Company 

Phillips  Electrical  Works,  Eugene  F. 

CROSS  ARMS 

Berlin  Mills  Company 
Northern  Electric  Company 

CRUDE  OIL  ENGINES 

lioviiiR  Hydraulic  &  Engineering  Company 


CURRENT  CONTROLLERS 

South  Bend  Current  Control  Company 

CUTOUTS 

Benjamin  Electric  Manufacturing  Company 
Chicago   Fuse   Manufacturing  Company 
1).   &  W.   Fuse  Company 
G.  &  W.  Electric  Specialty  Company 
llatheway  &  Knott,  Inc. 

DETECTORS  (Voltage) 
G.  &  W.  Electric  Specialty  Company 

DISCONNECTORS 

G.  &  W.  Electric  Specialty  Company 

DREDGING  PUMPS 

Boving  Hydraulic  &  Engineering  Company 

ELECTRICAL  ENGINEERS 

Gest,   Limited,  G.  M. 

See  nirectory  of  Engineers. 

ELECTRIC  HEATERS 

National  Electric  Heating  Company 

ELECTRIC  SHADES 

Jefferson   Glass  Company 

ELECTRIC  RANGES 

Canadian  General  Electric  Company 
National    Electric    Heating  Company 
Northern   Electric  Company 
Standard  Electric  Stove  Company 

ELECTRIC  RAILWAY  EQUIPMENT 

Canadian  General  Electric  Company 
Electric  Service  Supplies  Company 
Ohio  Brass  Company 

ELECTRICAL  TESTING 

Electrical  Testing  Laboratories,  Inc. 

ENGINES 

Boving  &  Company  of  Canada 
Canadian    .\llis-ChaImers  Com'pany 
Waterous  Engine  Works  Company 

FANS 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Century   Electric  Company 
Great  West  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 
Robbins  &  Myers 

FIBRE  (Hard) 

Siiaulding  &  Sons  Company,  J. 

FIBRE  (Vulcanized) 

Spaulding  &  Sons  Company,  T. 

FIRE  ALARM  EQUIPMENT 

Acme  Stamping  &  Tool  Works,  Limited 
Hatheway  &  Knot~l,  Inc. 
Northern  Electric  Company 

FIXTURES 

Benjamin    Electric   Manufacturing  Company 
Canadian  General  Electric  Company 
Jefferson  Glass  Company 
Northern  Electric  Company 
Tallman   Brass   &  Metal  Company 

FIXTURE  CHAIN 

McKinnon  Chain  Company 

FLASHLIGHTS 
Northern  Electric  Company 
Spielmann  Agencies  Registered 

FLEXIBLE  CONDUIT 

TTatheway  &  Knott,  Inc. 
Tubular  Woven  Fabric  Company 

FUSES 

Canadian  General  Electric  Company 
Canadian    Westinghouse  Company 
Chicago  Fuse  Manufacturing  Company 
naum_,  A.  F. 

Detroit  Fuse  &  Manufasturing  Company 

D.   &  W.   Fuse  Company 

Economy  Fuse  &  Manufacturing  Company 

G.  &  W.  Electric  Specialty  Company 

llatheway  Iv  Knott.  Inc. 

Moloney  Electric  Company  of  Canada 

Northern  Electric  Company 

(Continued  on  page  50) 
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THIS  TRADE  MARK 


Water 

Turbines 


Hydraulic 
Governors 


High 

Efficiency 
Pumps 


IS  YOUR  GUARANTEE 


Made  in  Canada 


Vertical 
Turbines 


shown  in  the  accompanying 
illustration  were  designed 
and  manufactured  by  us  for 
the  Hydro-Electric  Power 
Commission  of  Ontario. 
They  are  among  the  largest 
water  turbines  installed  in 
Canada  and  are  character- 
istic of  the  high  efficiency 
of  our  engineering  depart- 
ment. 

The  services  of  these  ex- 
perts are  at  your  disposal  to 
consult  on  any  of  your  en- 
gineering troubles. 


BOVING  HYDRAULIC  &  ENGINEERING  CO.,  LIMITED 

LINDSAY  -  ONTARIO 


LOSING  MEN 

It  is  easy  to  lose  track  of  a  man  in  a  plant  of  more  than  two  de- 
partments. Just  when  you  want  him  you  cannot  find  him.  Some- 
times important  matters  are  delayed  while  you  are  looking  for  the 
man  that  knows  the  details. 

FINDING  MEN 

in  a  plant  is  also  easy  after  you  have  installed  a  Presto-Call  System. 
The  Presto-Call  is  a  Signal  Service  that  we  make  in  three  sizes  to 
call  5  men,  lo  men  or  20  men.  It  is  easy  to  operate,  and  moderate 
in  price  ;  works  with  either  vibrating  or  single  stroke  bells,  or 
horns.    The  Presto-Call  pays  for  itself  in  a  few  months. 

Write  for  Booklet, 

Canadian  Independent  Telephone  Company 

263  Adelaide  St.  West       -       -  TORONTO 
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FUSE  BOXES 
1).   &:   W.   Fuse  Company 
Noithein  Electric  Company 

.GENERATORS 

C  anailian   Crocker- Wheeler  Con;pany 
Canadian  General   Electric  Company, 
Canadi,an   Westingliouse  Company 
Canadian  Vickers,  Limited 
Electrical  Maintenance  &  Repairs  Company 
Ferranti   Electrical   Company   of  Canada 
Lancashire   Dynamo   &   Motor  Company 
Lincoln  Electric  Company  of  Canada 
Thomson   Company,   Limited,  Fred 
Toronto   &   Hamilton   Electric  Company 

GLASSWARE 

JelTerson  Glass  Company 

GUARDS  (Lamp) 
>rcGilI  Manufacturing  Company 

HANGERS 

■  Standard  Underground   Cable   Company   of  Can 
ada,  Limited. 

HEATING  DEVICES 

Canadian   General  Electric  Company 
('anadian   \'ickers.  Limited 
Canadian    Westingliouse  Company 
Ilatheway  &  Knott,  Inc. 
.Majestic  Electric  Company 
National    Electric    Heating  Company 
N'orthern   Electric  Company 
Spielmanu    Agencies,  Registered 

HYDRAULIC  MACHINERY 

Koving  Hydraulic   &  Engineering  Company 

HYDRO  EXTRACTORS 

Tones  &  Glassco 

HYDRO  ELECTRIC  MACHINERY 

Canadian    Allis-Clialniers  Conijiany 

ILLUMINATING  GLASSWARE 

Icl'fcrson   Glass  Company 

INSPECTION  ENGINEERS 

.Mien   Inspection  Company 

Canadian   Inspection  and  Testing  Laboratories 

INSULATING  VARNISHES  AND 
MOULDING  COMPOUNDS 

Clticago  Mica  Company 
Kedmanol  Cliemical  Products  Co. 
Sjiaulding  &  Sons  Company,  J. 
Spielmann  Agencies,  Regd. 

INSTRUMENTS 

Canadian  General  Electric  Company 
Canadian    Westingliouse  Company 
Ilatheway  &  Knott,  Inc. 
Weston    Electrical    Instrument  Company 

INSTRUMENTS— RECORD'ING 
Canadian  General  Electric  Company 
N'orthern  Electric  Company 

INSULATION 

Kedmanol   Chemical   Products  Company 

INSULATION  (Hard  Fibre) 
Spanlding        ,^ons   Conijiany,  J. 

INSULATORS 
Canadian  Porcelain  Company 
Canadian   Westinghouse  Company 
Ilatheway  &  Knott,  Inc. 
Illinois   Electric    Porcelain  Company 
Moloney   Electric   Company   of  Canada 
Mica  Company  of  Canada 
N'orthern  Electric  C'ompany 
Ohio  I'rass  Company 

INSULATING  CLOTH 
Packard  Electric  Company 

IRONS  (Electric) 

Canadian   General   Electric  Company 
Canadian    Westinghouse  Company 
Majestic   Electric  Company 
National  Electric  Heating  Company 
Northern  Electric  Company 

LAMP  BULBS  (Electrical) 
JcfTerson   Glass  Company 

LAMPS 

Canadian  General  Electric  Company 

Electrical   Maintenance  ^   Repairs  Company 

Ilatheway  &  Knolt 

High   Efficiency   Lamp  Company 

Lincoln  Electric  Company  of  Canada 

Moloney  Electric  Company 

Vorthern  Electric  Company 

Starr  Son       Company,  John 


LANTERNS  (Electric) 

|)uacan  Electrical  Company 
Spielmann  Agencies,  Registered 

LIGHTNING  ARRESTERS 

t  anadian   General   Electric  Company 
Electric   Service   Supplies  Company 
.Moloney    Electric    Company   of  Canada 
Northern    Electric  Company 

LINE  MATERIAL 

Acme  Stamping  &  Tool  Works,  Limited 
Canadian    General    Electric  Company 
Cope,  T.  J. 

Northern  Electric  Company 
Ohio   Brass  Company  " 
Pringle,  R.  E.  T. 

.Steel  Company  of  Canada,  Limited 
Steel  City  Electric  Company 

LIGHTING  STANDARDS 

.\dams-Bagnall  Electric  Company 
Canadian   General  Electric  Company 
.loyner.  Limited,  A.  H.  Winter 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

LOCK  AERIAL  RINGS 

Acme  Stamping  &  Tool  Works,  Limited 

MAGNETS 

Canadian  Westinghouse  Company 
Suiidli    Electric  Company 

MEASURING  INSTRUMENTS 

Leeds   Northrup  Company 
.Northern  Electric  Company 
Thompson-Levering  Company 

METAL  MOLDINGS 

National   Metal   Molding  Company 
Pringle,  R.  E.  T. 

METERS 

Canadian   (jeneral   Electric  Company 
Chamberlain  &  Hookham  Meter  Company 
Ferranti  Electrical  Company  of  Canada 
Great  West   Electric  Company 
Northern  Electric  Company 
Packard  Electric  Company 
Rose  &  O'Hearn 

MICA 

Cliicago  Mica  Company 
Kent  Bros. 

Mica  Company  of  Canada 

MOTORS 

Canadian   Crocker-Wheeler  Company 

Canadian  General  Electric  Company 

Canadian   Westinghouse  Company 

Canadian  Vickers 

Century  Electric  Company 

Electrical  Engineering  Company 

Electrical  Maintenance  &  Repairs  Company 

Ferranti  Electrical  Company  of  Canada 

Great  West  Electric  Company 

Lancashire  Dynamo  &  Motor  Company 

Lincoln  Electric  Company 

Northern  Electric  Company 

Petrie,   Limited,   H.  W. 

Pringle,  R.  E.  T. 

Robbins  &  Myers 

Thomson  Company,   Limited,  Fred 

'Uoronto  &  Hamilton  Electric  Company 

Wagner  Electric   Mfg.   Company  of  Canada 

NICKEL 

Tiiternational   Nickel  Company 

OFFICE  FURNITURE 

Canadian  Office  &  . School  Furniture  Company 

OUTDOOR  SUB-STATIONS 

Moloney  Electric  Company  of  Canada 

OVERHEAD  MATERIAL 

Ohio  Brass  Company 

PANEL  BOARDS 

Ijenjamin    Electric    Manufacturing  Company 
Canadian   General   Electric  Company 
IJevoe  Electric  Swilch  Company 
Northern    Electric  Company 

PAINTS 

S]iielinann  Agencies  Regd. 

PAINTS  &  COMPOUNDS 

G.   &   W.   Electric  Specialty  Company 
McGill   Manufacturing  Company 
Spielmann   Agencies,  Registered. 
Standard  L'nderground  Cable  Co.  of  Canada 


PHOTOMETRICAL  TESTING 

Electric  Testing  Laboratories,  Inc. 

PATENT  SOLICITORS  &  ATTORNEYS 
J  )ciiiiison,  H.  j.  S. 
Fetherstonhaugh  &  Hammond 
Kidout  &  Maybee 

PINS  (Insulator  and  High- Voltage) 
;\cnie  Stamping  &  Tool  Works,  Limited 
Ohio   Brass  Company 

PIPE  LINES 

lloviiig  Hydraulic  &  Engineering  Company 

PLUGS 

r.enjamin    Electric    Manufacturing  Company 
Hatheway  &  Knott,  Inc. 
Pringle,  R.  E.  T. 

POLES 

Berlin  Mills  Company 
Lindsley  Bros.  Company 
Northern   Electric  Company 

POLE  LINE  CONSTRUCTION 

Arclibold    Brady  Company 

POLE  LINE  HARDWARE 

Acme  Stamping  &  Tool  Works,  Limited 

llubbell  Company,  Harvey 

Northern    Electric  Company 

Steel   Company   of  Canada,  Limited 

PORCELAIN 

Canadian   Porcelain  Company 
Ilatheway  &  Knott,  Inc. 
Illinois  Electric   Porcelain  Company 
Ohio   Brass  Company 

POTHEADS  &  SLEEVES 

G.  &  W.  Electric  Specialty  Company 
Joyner,   Limited,  A.  H.  Winter 
Northern  Electric  Company 

Standard   Underground   Cable   Company   of  Can- 
ada, Limited. 

POWER  PLANT  EQUIPMENT 

Boving   Hydraulic   &    Engineering  Company 

PUMPS  AND  PUMPING  MACHINERY 

Boving  &  Company  of  Canada 
Canadian   Allis-Chalmers  Company 

RECEPTACLES 

Canadian  General  Electric  Company 
Benjamin    Electric    Manufacturing  Company 
Hubbell  Company,  Harvey 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

REGULATORS 

Sundli  Electric  Company 

REMOTE  CONTROL  SWITCHES 

Electrical   Maintenance   &  Repairs  Company 

REPAIRS 

Electrical  Engineering  Company 

Electrical  Maintenance  &  Repairs  Company 

Thomson  Company,  Fred 

RHEOSTATS 

Canadian    Westinghouse  Company 
Sundh    Electric  Company 

RODS' 

International   Nickel  Company 

ROSETTES 

Benjamin  Electric  Manufacturing  Company 
Duncan  Electrical  Company 
National  Metal  Molding  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 

SOCKETS 

Benjamin    Electric   Manufacturing  Company 
Canadian   General   Electric  Company 
(-Utter  Company,  Geo. 
Duncan  Electric  Company 
Monarch  Electric  Company 
National   Metal   Molding  Company 
Nortliern  Electric  Company 
Starr  Son  &  Company,  John 

(Continued  on  Page  52) 
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Safety  is  the  Foundation 
of  Industrial  Harmony 

Protected  Workers  are  happy  workers 
—  their  labor  is  brightened  by  the 
element  of  security  brought  about  by 
the  application  of  safety  devices. 

Square  [oj  Steel  Enclosed  Switches  are 
a  powerful  factor  in  this  condition 
which  is  daily  growing  more  universal. 

Detroit  Fuse  &  Mfg.  Company 


Walkerville,  Ont. 


166  King  St.  West,  Toronto,  Ont. 


ELECTRICAL 
SAFETY 


Wealth  de- 
pends upon 
production — 
production 
depends  up- 
on efficiency 
— efficiency 
depends  up- 
on health — 
all  depend 
upon  safety 


m 


YOU  DON'T  THROW  AWAY 


Economy  Renewable  Cartridge  Fuses 

Simple  as  A  B  G.  Just  insert  a  new  fusible 
element  in  the  old  cartridge  and  this  Economy 
Fuse  justifies  its  name.  Good  as  ever.  No 
fuss  or  waiting.  Very  inexpensive.  80%  of 
your  blow  out  expense  saved  by  this  method. 
These  fuses  are  made  in  Ganada  and  are  ap- 
proved by  the  Ganadian  Fire  Underwriters' 
Association. 


Write  us  today  for  catalogue  20  and 
sample  fuse.     Sent  free  on  request. 


Economy  Fuse  &  Manufacturing  Company 


UNITY  BUILDING 


of  Canada,  Limited 


MONTREAL 
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SOLDERING  FLUXES 
Allen  Company,  L.  1!. 
Houston  &  Company 

SPECIAL  HEATING  APPLIANCES 
Xational  Electric  Heating  Company 

STANDARD  CELLS 

Weston    Eleclii'.-al    Inslnnnent  Company 

STORAGE  BATTERIES 

Canadian  General  Electric  Company 
Canadian    Hart    Accumnlator  Company 
Northern    Electric  Company 

STREET  LIGHTING  FIXTURES 
Benjamin  Electric  Mainilacturing  Company 
Carradian  General  Electric  Company 
Joyner,  J^imited,  A.   H.  Winter 
Northern  Electric  Company 
Pringle.  K.  E.  T. 

SWITCHES 

lienjamin  Electric  Manufacturing  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Chamberlain  &  Hookham  Meter  Company 
Devoe  Electric  Switch  Company 
Electrical  Maintenance  &  Repairs  Company 
G.  &  W.  Electric  Specialty  Company 
Hatheway  &  Knott,  Inc. 
Moloney  Electric  Company  of  Canada 
National   Metal   Molding  Company 
Northern  Electric  Company 
Starr  Son  &  Company,  Jolin 
Sundh   Electric  Company 

SWITCHBOARDS 

Canadian  General  Electric  Company 
Canadian   Westinghouse  Company 
Devoe  Electric  Switch  Company 
Ferranti   Electrical   Company   of  Canada 
Moloney  Electric  Company 
Northern  Electric  Company 
Pringle,  R.  E.  T. 


SWITCH  GEAR 

Ferranti  Electrical  Company  of  Canada 

TAPE 

Packard  Electric  Company 
Northern  Electric  Company 

TAPS 

Jordan  Bros.,  Inc. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES 

Canadian  Independent  Telephone  Company 
Northern  Electric  Company 

TOASTERS 

National   Electric  Heating  Company 
Nortliern  Electric  Company 

TOOLS 

Northern  Electric  Company 

Pratt  &  Whitney  Company  of  Canada 

TOY  TRANSFORMERS 

Killark  Electric  Manufacturing  Company 
Thordarson   Electric   Manufacturing  Company 

TRANSFORMERS 

Adams-Bagnall  Electric  Company 
Canadian    Crocker-Wheeler  Company 
Canadian  General  Electric  Company 
Canadian  Westinghouse  Company 
Ferranti   Electrical  Company  of  Canada 
-Aloloney  Electric  Company  of  Canada 
Northern  Electric  Company  / 
Packard  Electric  Company 
Rose   &  O'Hearn 

Thordarson  Electric   Manufacturing  Company 
Wagner   Electric  Mfg.   Company  of  Canada 

TRANSMISSION  TOWERS 

Canadian   Bridge  Company 

TROLLEY  GUARDS 

Ohio  Bi'ass  Company 

TUBING 

Northern   Aluminum  Company 


TURBINES 

Boving  Company  of  Canada 
Canadian  Allis-Chaimers  Company 
Smith   Company,  S.  Morgan 

UNDERGROUND  INSTALLATIONS 

Gest,   Limited,   G.  M. 
Northern   Electric  Company 

VACUUM  CLEANERS 

Houston  &  Company 
fringle,   R.   E.  T. 

VARNISHES 

Spielniann  Agencies,  Regd. 

WASHING  MACHINES 

Connor  &  Son,  J.  H. 

WATER   POWER  MACHINERY 

Boving  Hydraulic  &  Engineering  Company 
Smith  Company,  S.  Morgan 


Canadian 


WATER  WHEELS 

AUis- Chalmers  Company 


WELDING  EQUIPMENT 

Lincoln  Electric  Company  of  Canada 

WIRE 

Boston  Insulated  Wire  &  Cable  Company 

t'anada  Wire  &  Cable  Company 

n.  &  W.  Fuse  Company 

International   Nickel  Company 

Northern  Electric  Company 

Phillips  Electrical  Works,  Ltd.,  Eugene  F. 

.Standard   Underground   Cable   Company   of  Can 

ada.  Limited. 
Starr  Son  &  Company,  John 

WIRING  DEVICES 

Canadian  General  Electric  Company 
Hatheway  &  Knott,  Inc. 
Northern  Electric  Company 


R.C.O.C.  CONTROL  ^"57^^^; 

IMPORTANT  NEW  FEATURES  ADDED 


A  COMBINATION  LEVER  ATTACHMENT  permits  closing 
switches  by  hand  to  locate  burnt-out  lamps,  avoid  outages,  etc. 
The  load  may  be  put  out  of  service  where  White  Way  System's  are 
used  only  on  certain  nights.  Where  switches  are  put  out  of  step 
they  can  immediately  be  stepped  ahead.  Just  move  a  lever — that's 
all  there  is  to  do.    Complete  control  is  in  your  hands,  at  the  power 

house  and  at  each 
switch  if  required. 


A  NEW  2-IN-l  CASE  is  now  provided  for  the 
Pole  Type  and  Subway  R.C.O.C.  Switches. 
Where  manhole  space  is  limited  this  feature  is 
of  no  small  importance,  for  two  switches  in  this 
new  case  take  up  little  more  room  than  the 
single  switch  case,  conserving  space  and  weight 
on  pole  line  installation. 


HERE  IS  WHAT  JR.C.O.C.  CONTROL  ACCOMPLISHES:  At  the  Power 
House,  using  the  regular  series  street  circuit  for  the  control  wire,  the  oper- 
ator controls  series  White  Way  systems  having  combinations  of  all-night 
and  short-hour  lamps  on  the  same  circuit;  or  multiple  White  Way  Systems 
having  all-night  or  combination  all-night  and  short-hour  lamps  on  the  same 
circuit;  or  bridge,  alley,  sign,  pump-motor  circuits;  or  (a  most  important 
point)  pole  type  or  subway  Constant  Current  Transformers  controlling  loops 
of  series-circuits. .  Watchmen,  patrolmen,  time  switches  and  irregular  lamp 
hours  are  things  of  the  past  in  R.C.O.C.  installations. 


Write  us  to-day  regarding  your  control  problems 

SOUTH  BEND  CURRENT  CONTROL  CO. 

1 1 1  W.  Colfax  Ave.  SOUTH  BEND,  Ind. 
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Stop  F\TiNfl  W\m 


Why  feed  good  wire  t-o  an  acid  flux?  Use  a  safe  flux,  the 
kind  tliat's" equal  to  "50-50"  soder  and  pure  copper  wire. 
That's 

4    forms:  Stick, 
paste,  salts  and 
liquid. 


Sample  for  your 
Dealer's  Name. 

■Jlie   only   Hu.x   passed   by  Undeiwrllers. 

Houston  &  Co.,  Ltd.,^"'^fN'^rp''EG'""'' 

22  College  Street,  Toronto. 
1825  Scarth  Street,  Regina. 

"In  tiie  Soderman's  game  since  '9o." 


We  Offer   For  Sale 

the  following 

SECOND  HAND  60  CYCLE  MOTORS 

1—30  H.P.,    sni)  li.P.M.,         \'.,  2  I^hase  C.G.E. 

1—  20  H.P.,  850  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
3—10  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

2—  5  H.P.,  1120  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
2—  5  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 
1—  2  H.P.,  1720  R.P.M.,  220  V.,  2  Phase  Westinghouse,  CCL 

.r,  »;r  volt,  2  o i'  3  phasc,  Crocker  Wheeler, 

2  or  3  phase,  Westinghouse 

3  phase,  Westinghouse  CCL, 


any  volt, 
volt. 


2  H.P.,  1720  R.P.M. 
to  be  wound. 
3—  1  PL  P.,  1720  R.P.M 

CCL,  to  be  wound. 
2—10  H.P.,  1120  R.P.M.,  any 
with  Star  Delta  Switch. 

1—  20  H.P.,    850  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 

2—  10  H.P.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 
1—  5  H.P.,  1120  R.P.M.,  220  V.,  3  Phase  Westinghouse,  CCL 

1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  CCL,  re- 
wound. 

1 —  3  H.'P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse  C,  rewound. 
1—  5  H.P.,  1720  R.P.M.,  220  V.,  3  Phase  Westinghouse,  C 

25  CYCLE  MOTORS 


1—50  H.P.,  750  R.P.M..  550  V., 
1_60  H.P.,  750  R.P.M.,  550  V, 
1— 35^   K.W.  Motor  Generator, 
Phase,  25  Cycles. 


3  Phase,  Can.  Gen,  Elec,  Form  K, 
,  3  Phase,  Crocker  Wheeler. 
Westg.,  110  v.,  B.C.,  220  V.,  3 


TRANSFORMERS 

2—75  K.W.,  CGE,  H.G.,  60  cycles,  voltage  1040/2080-115/230. 

1 — io  K.W.,  Packard  R60,  60  cycles,  voltage  2200-220, 

1^0  K.W.,  Westg.  C,  60  cycles,  voltage  2200/1100-220/110. 
I— K.W.,  Packard  RIO,  60  cycles,  voltage  1100/2200-110/220. 

Write  for  prices  on  these  or  new  machinery. 

Toronto  &  Hamilton  Electric  Co. 

99-103  McNab  N.,  HAMILTON  limited 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 
for  all  purposes 

Electric  Railway  Trolley  Wire  and 
Feeder  Cable 


Sales  Offices  and  Branch  Warehouses: 
501   Merchants  Bank  Building,  MONTREAL 

592  Notre  Dame  Avenue,  WINNIPEG 
Noithwestern   Engineering  and  Supply   Co.,   Ltd.,  CALGARY 

Prompt  shipment*  from  Factory  or  nearest  Warehouse 


A  NICKEL 

Shot— High  and  low  carbon 
Ingots — Two  sizes,  25  lbs.,  50  lbs. 
ELECTROLYTIC  NICKEL-99.80% 

Prime  Metals  for  the  Manufacture  of  Nickel  Steel, 
German  Silver,  Anodes  and  all  remelting  pur- 
poses.   Our  Nickel  is  produced  as  Rods, 
Sheets,  Strip  Stock,  Wire  and  Tubes 

We  are  SOLE  PRODUCERS  of 
this   natural  stronger-than- 
"^•Ci  1 steel,  non-corrodible  alloy. 

Reg.  U.  S.  Pat.  Off. 

Manufactured  forms  are  Rods,  Flats,  Ca^ngs, 
Tubes,  Sheets,  Strip  Stock  and  Wire. 

SEND   INQUIRIES  DIRECT   TO  US 

The  International  Nickel  Co. 

43  Exchange  Place,  New  York 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

Ingot  Sheet  Wire  Rod  Tubing 

Northern   Aluminum  Co. 

1305-6  Traders  Bank  Bldg. 
Toronto,  Ont. 
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Electrical 
Mechanical 


Directory  of  Engineers 


Special 
Interests 


Cbarles  H.  mitcbcll 
Percival  H.  IDitcbell 

Consultina  and  Snpervisin* 
Cnglotcrs 

Hydraulic,  Steam  and  Electrical  Power  Plants, 
Industrial  and  Municipal  Engrineering. 

Trader*  Bank  Building,  Toronto 


Charles  F.  Gray,  a.i.e.e..  a.m.i.e.e. 

Consulting  Electrical  Engineer 
Suite  1101  Union  Trml  Bldg.,  WINNIPEG 


Cable  Address 
"Consultation" 


Telephone 
Main  9174 


R.  S.  KELSCH, 

CONSULTINC  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


THEO.    MALM    &  COMPANY 
engineers 

Electrical  —  Traction  —  Civil 
Structural  —  Mechanical 


Estimates,  ReiinniK. 
fions,  Valuation  "I 

aurl  liidli^l' 
new  YORK 
Times  Bldg. 


Design's,  Specihcp- 
ilway.  Power,  Light 
rrr)i)erties. 

TORONTO 
Can.  Pac.  RIy.  Bldg. 


J.  M.  Robertson,  Limited 

Consulting  Engineers 

Mechanical,  Electrical,  Hydraulic,  Steam,  Gai 

Plans.  Specifications,  Estimates, 
■  Tests,  Reports  and  Supervision. 
625    Coristine    Bklg.,'  MONTREAL,  Que. 


M.  A.  SAMMETT 
Consulting  Electrical  Engineer 

Te>t4,  Reports,  Arbitrations 
Supervision  of  Lighting  and  Power  Plants 

Telephone  Main  h^3^  51)5  McGill  Bldg. 

Montreal,  P.Q. 


B.Sc.  McGill.     A.  M.  Can.  Soc.  C.  E. 

Clarence  Thomson 

(Ex.  Examiner  Canadian  Talent  Office) 

ELECTRICAL  ENGINEER 
and  PATENT  ATTORNEY 

Tel.  Main  3817        326  W. Craig  St.,  Montreal 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications. 
4  PHILLIPS  PLACE  MONTREAL 


DeGASPE  BEAUBIEN 

Consulting  Engineer 

28  ROYAL  INSURANCE  BUILDING, 
MONTREAL 


R.  A.  ROSS   &  CO. 

Consulting  Engineers 

MECHANICAL        STEAM  ELECTRIC 
HYDRAULIC  EXAMINATIONS 
REPORTS  VALUATIONS 

80  St.  Francois  Xavier  Street,  Montreal 


J.  0.  G.  Kerry       W.  G.  Chace        N.  R.  Gibson 

KERRY  &  CHACE,  Limited 

ENGINEERS 


Associates : 


A.  L.  Mudge, 


A.  L.  Mieville 


Steam  and  Hydro-electric  Developments.  Steam 
and  Electric  Railways.   Irrigation  and  water  supply. 

TORONTO  and  WINNIPEG 


EWART  AND  JACOB 

ENGINEERS 

Mechanical  Electrical 
Industrial 

501  Excelsior  Life  Bldg.  TORONTO 


PATENTS 
HERBERT  J.  S.  DENNISON 

Mechanical  Engineer  and 
Reuigtered  Attorney 

Expert  in  Patents,  Trade  Marks,  Designs, 
Copyrigrhts  and  Infringrements.  20  Years'  Ex- 
perience in  Patents  and  Practical  Engrineering 
STAR  BLDG.,  18  King  St.  W..  TORONTO 


STANLEY  LIOHTFOOT 

REG'O  PATENT  SOLICITOR  AND  ATTORNEY 
LUMSDEN    BLDG.("J  yONGE  '  )  TORONTO. 


Electrical  Testing 

Laboratories 


"Electrical,  Photometrical  and  Physical 
Tests  and  Inspections". 


80th  Street  and  East  End  Avenue, 
New  York,  N.Y.,  U.S.A. 


ALLEN  INSPECTION  CO. 

INSPECTION  ENGINEERS 

Inspection  during  manufacture.  Tests  and 

Reports  before  shipping  of: 
Electric  Power  Apparatus,  Wires,  Cables, 
Insulators,  Transmission  To^eis  and 
Hardware,  Conduits,  etc. 
41  King  Wm.  St..  HAMILTON,  ONT. 


Canadian  Inspection  and  Testing 
Laboratories,  Limited 

INSPECTING  ENGINEERS 

Inspection  at  point  of  manufacture  of  Power 

Plant  Equipment,  Wire,  Cable,  etc. 
Head  Office  and  Main  Laboratories  :  Montreal 

Branch  Offices  and  Laboratories— Toronto, 
Winnipeg,  Edmonton,  Vancouver,  New  Glasgow 


ESTABLISHED  1849  ■ 

BRADSTREET'S 

Offices  Throughout  the  Civilized 
World. 
Executive  Oftice: 
Nos.  346  and  348  Broadway,  New  York  City, 
U.  S.  A. 

THE  BRADSTREET  COMPANY  gathers 
information  that  reflects  the  financial  condi- 
tion and  the  controlling  circumstances  of 
every  seeker  of  mercantile  credit.  Its  busi- 
ness may  be  defined  as  of  the  merchants,  by 
the  merchants,  for  the  merchants.  In  pro- 
curing, verifying  and  promulgating  informa- 
tion no  eflfort  is  spared,  and  no  reasonable 
expense  considered  too  great,  that  the  results 
may  justify  its  claim  as  an  authority  on  all 
matters  affecting  commercial  affairs  and  mer- 
cantile credit.  Its  offices  and  connections 
have  been  steadily  extended,  and  it  furnishes 
information  concerning  mercantile  persons 
throughout   the   civilized  world. 

Subscriptions  are  based  on  the  service  fur- 
nished and  are  available  only  by  reputable 
wholesale  jobbing  and  manufactui  ing  con- 
cerns, and  by  responsible  and  worthy  finan- 
cial, fiduciary  and  business  corporations. 
Specific  terms  may  be  obtained  by  address- 
ing the  company  at  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY 

Olfices  ill  Canada:  Halifax,  N.S.  :  Hamil- 
ton, Unl.;  London,  •  Ont.  ;  Montreal,  Uue.  ; 
Ottawa,  Ont.;  Quebec,  Que.;  St.  John.  N'.B,; 
Toronto,  Ont.  ;  Vancouver,  B.C.  ;  Victoria, 
B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta.  ;  Ed 
inonton,  Alta. 

THOS.  C.  TRVINC;, 
Gen.    Man,    Western   Canada.  Toronto. 
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•M-U  This  SOLENOID  SWITCH  has  been  adopted 

by  the  Hydro  Electric  Commission 

They  use  it  for 

STREET  LIGHTING 

i\o\^'  the  fact  that  it  is  used  by  the  Hydro-Electric  Commission  is 
|)ioof  that  it  is  all  we  claim  for  it.  It  certainly  is  not  an  experiment. 
Ijy  the  fact  that  it  is  giving  efficient  service  in  many  tosvns  throughout 
Ontario,  as  well  as  the  other  provinces. 

So  springs,  swivels  or  other  complicated  mechanisms  to  give  trouble. 
They  close  magnetically  and  are  opened  by  gravity  assisted  by  the  tension 
of  the  laminated  copper  contact.    All  arcing  is  taken  up  on  the  carbons. 

Increase  the  efficiency  of  your  system  and  decrease  the  cost  of  in- 
stallation by  using  our  Type  17  H.E.P.  Solenoid  Switches,  which  are 
siiilalile   for  any  frequency  on  multiple  circuit  or   D.C.   Series  circuit. 

Write  for  complete  descriptive  particulars 

Electrical  Maintenance  &  Repairs 

Company,  Limited 


Phone 
Adelaide 
902-903 


162  Adelaide  Street  West 
TORONTO 


Night! 
Beach 
1723  1930 


J 


■' 


GLASSWARE  FOR 
STREET  LIGHTING 


"MOONSTONE"  and  "  LUMO  "  GLASS  —  the 
BEST  for  white  way  lighting.  Full  information 
in  our  No.  5  Catalogue  just  issued. 


Jefferson  Glass  Co.,  Ltd. 

TORONTO 
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Self-Starting  Induction  Motors 


Continuous  Service.     Single  Phase. 
25  Cycles. 


H.P. 

1/50 

1/30 

1/15 

1/10 

1/6 

1/3 

1/2 


Speed 
Synch. 
R.  P.  M. 

1500 

1500 

1500 
1500 
1500 
1500 
1500 


Frame 
No. 

A-00 

A-0 

A-1 

A-2 

A-3 

A-4 

A-4 


Code 

Sar 

Sen 

Sul 

Tic 

Tup 

Cure 


Shipping 
Weight 

25 
26 
26 
38 
45 
62 


For  220  volt  add  "LY"  to  code. 


Prices  for  any  voltage 
upon  request. 


R.  E.  T.  PRINGLE,  LIMITED 


95  King  St.  East 

TORONTO 


302  Donalda  Block 
WINNIPEG 


3402  Osier  Ave  ,  Shaughnessy  Hts. 

VANCOUVER 


809  Unity  BIdg 
MONTREAL 


Iron 


There  is  going  to  be 
a  Big  Demand 

for 

ELECTRI CAL 
GIFTS 

Display  and  carry  in  stock  the 
well  advertised  quality  line  of 


Glower  Heater  (new  type) 


J^(ait<mal  Appliances 

_JMTTTTiliiil  111  ^  ■  ■ 


Toaster 


Order  now  and  get  deliveries  in  time. 
Ask  us  for  the  beautiful  series  of  win- 
dow display  cards  in  colors. 

The  National  Electric 
Heating  Co.^  Limited 

Toronto,  Ont. 


600  Watt  Air  Heater 


i 


ii 


